The Relationship Between Hispanic Parents and Their
Preschool-Aged Children’s Physical Activity
WHAT’S KNOWN ON THIS SUBJECT: Little is known about how
physical activity patterns are set in early childhood. Compared
with black or white populations, Hispanics have the least amount
of leisure time activity, yet there has been little research that has
focused on the activity of preschool-aged Hispanic children.
WHAT THIS STUDY ADDS: Results suggest that Hispanic parents
of preschool-aged children set physical activity patterns at a time
of critical development in early childhood. For Hispanic
preschool-aged children, sedentary behavior seems to be the
norm when Hispanic parents are sedentary themselves.
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OBJECTIVE: The goal of this study was to examine activity pattern associations between Hispanic parents and their preschool-aged children.
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METHODS: We examined baseline data collected as part of a randomized controlled trial. Self-deﬁned Hispanic parents with children aged 3
to 5 years were randomly assigned to either a weekly healthy lifestyle
group (intervention) or a monthly school-readiness group (control) for
3 months. There were no weight eligibility criteria. All participants
were instructed to wear an accelerometer for up to 7 consecutive days
to measure physical activity.
RESULTS: Of the 106 dyads enrolled in the study, 80 children and 85
parents provided useable actigraphy data. Mean percentage of time
spent in sedentary behaviors was 82.0% (SD: 10.4) for parents and
69.8% (SD: 18.5) for preschool-aged children. Percentage of awake
time per day spent in sedentary behavior was strongly correlated for
parents and children (r ⫽ 0.597; P ⬍ .001). Correlations between activity level were large (r ⫽ 0.895 and 0.739 for low and moderate
activity levels, respectively), except for vigorous activity level, for which
the parent-child correlation was nonsigniﬁcant (P ⫽ .64) because of a
near-0 level of vigorous parental activity. Child’s age (P ⫽ .81) and
gender (P ⫽ .43) were nonsigniﬁcant predictors of child activity levels.
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CONCLUSIONS: These results suggest that parental activity levels are
a powerful explanation of preschool-aged child activity levels, except
for vigorous activity, which children do on their own without parental
participation. Hispanic parents play a critical role in setting physical
activity patterns in their children. Pediatrics 2011;127:888–895
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Increased adiposity and reduced physical activity (PA) have been shown to be
strong and independent predictors of
mortality from all causes.1–3 Overweight, deﬁned as BMI ⬎ 25 for adults
and ⱖ85th BMI percentile for children,
depends on several environmental, behavioral, and genetic factors.4 At the
most basic level, overweight is a consequence of an imbalance between energy intake and expenditure.
Routine PA represents a healthy body
habitus that correlates to good health
across the person’s life span.5,6 However, patterns of PA vary signiﬁcantly
in different racial/ethnic groups. For
example, compared with white and
black populations, Hispanic adults are
noted to have the least amount of leisure time activity.7 This holds true for
Hispanic children as well. When adjusting for generation and acculturation
level among 6- to 17-year-old Hispanics, 22.5% of immigrant children,
17.2% of US-born children with 2 immigrant parents, and 14.5% of US-born
children with 1 immigrant parent,
were physically inactive compared
with 9.5% of US-born, non-Hispanic
white children.8
Overweight parents tend to have overweight children.9–11 The presence of an
obese mother or father increases
their child’s probability of being overweight or obese in young adulthood by
a factor greater than 2.12 In fact, Wrotniak et al13 found that parent BMI z
score is an independent predictor of
child BMI z score. Parents can promote
an obesogenic environment through
their nutrition and activity patterns.14
However, it is unclear how PA patterns
are set in early childhood.10 Dietz15 posited that the preschool period is a critical period for the development of
obesity.
The purpose of our study was to examine the extent to which Hispanic parents’ PA levels correlate with their
preschool-aged child’s PA patterns.
PEDIATRICS Volume 127, Number 5, May 2011

METHODS
Study Population and Design
This study was designed for Hispanic
parents with young children and conducted at a local community center in
Nashville, Davidson County, Tennessee.
A total of 106 Hispanic parent-child
(aged 3–5 years) dyads participated in
a culturally sensitive, family-based
obesity prevention randomized controlled trial (Salud con la familia
[Health With the Family]). This study
derives from baseline data. The intervention arm program curriculum incorporated the 4 key steps to healthy
living: nutritious food and beverage
consumption, appropriate portion
size, regular PA, and positive parenting
practices within a culturally sensitive
and sustaining framework. Emphasis
on building community and social networks, as well as providing access to a
family recreational facility, was encouraged to create a stronger support
system that would potentially promote
long-term lifestyle and behavioral
changes. Participants randomly assigned to the control arm met monthly
to discuss how to prepare their child
to be a successful bilingual student.
The study inclusion criteria included:
(1) self-deﬁned Hispanic; (2) having a
child aged 3 to 5 years; (3) not enrolled
in another healthy lifestyle program(s); (4) being available for contact by telephone; and (5) planning on
remaining in the city for the next 6
months. Prospective study participants (parents) provided consent in
their language of choice (English or
Spanish), and informed consent was
read aloud and any questions were answered before obtaining written consent. Child consent was not obtained
because of age; however, children
were enrolled in research only when
their parents or legal guardians provided consent and children clearly assented during data collection.16 The
study was approved by the Vanderbilt
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University Institutional Review Board (institutional review board no. 080673).
Data Collection
All data on both the preschool-aged children and participating parents were collected by bilingual trained data collectors at the community center.
Measures
Physical Activity
PA was assessed by using the ActiGraph
GT1M accelerometer (ActiGraph, LLC, Pensacola, FL). The ActiGraph is a small,
lightweight monitor that is worn on an
elastic belt around the waist and measures the intensity of PA associated
with locomotion.17 In the present study,
the device was programmed to record
in continuous 10-second epochs to
capture the short, spurt-like activity
characteristic of young children. The
monitor has been validated for use in
preschool-aged and adult populations
of Hispanics as well as other ethnicities and has been deemed an objective
method of assessing PA levels.18–29
Both parent and child were instructed
to wear the ActiGraph for 7 consecutive days during waking hours except
when they showered or participated in
aquatic activities. Monitors were returned to study staff and data were
downloaded using manufacturerprovided software. Validated threshold values were used to derive time
spent in rest, sedentary, light, moderate, and vigorous activity.23 The analysis of raw accelerometer data was
performed separately for children and
adults using a procedure similar to
that used to analyze the National
Health and Nutrition Examination Survey data.30
Height and Weight
Body weight was measured, while
wearing light clothing without shoes
after voiding, to the nearest 0.1 kg on a
calibrated digital scale (model 758C)
889

(Detecto, Webb City, MO). Body height
without shoes was measured to the
nearest 0.1 cm with the attached stadiometer. Measurements were collected
at the community center by trained
study staff.
Body Mass Index
BMI was calculated (weight [kg]/height
[m2]).31 Because the amount of body fat
varies for children according to age and
between girls and boys, BMI percentiles
for age and gender were calculated by
using the Centers for Disease Control
and Prevention calculator.

nary least squares linear regression
on the child’s overall level of PA (compared with inactivity) as a function of
parental activity, child gender, and
child age. As a precaution, the regression was repeated with a robust regression2,3 to conﬁrm that the moderate nonnormality of activity level did
not distort the signiﬁcance tests.
The variables in Table 1 were tested to
determine how actigraphy participants and those who declined participation differed. Parent and child characteristics were treated as binary (eg,
Mexican 01) or ordinal. With multiple

Demographic Characteristics
Parent participants completed a demographic survey in Spanish that included date of birth of parent and
child, child’s and parent’s gender,
highest parental education level, and
country of origin of parent and child.
Acculturation was measured using the
widely used and previously validated
Short Acculturation Scale for Hispanics (SASH).33 The SASH asks parents
what language they speak, use at
home, think in, and use among friends
given the following options: Spanish
only, Spanish better than English,
Spanish and English equally, English
better than Spanish, and English only.
Scores can range from 1 to 5, and a
score ⬍2.99 indicates a low level of
acculturation. An internal reliability of
the SASH was r ⫽ 0.81 in our sample.
Statistical Analysis
After descriptive statistics, we examined Pearson correlations between parental and child PA levels. Given traditional assumptions (80% power, P ⬍
.05, 2-tailed), the study provided a minimum detectable effect size of r ⫽
0.31.34 For correlations, Cohen35 describes small/medium/large effects
as r ⫽ 0.1/0.3/0.5, which suggests that
this study had the power to detect medium and large effects. In addition to
correlations, we conducted an ordi890
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TABLE 1 Participant Demographic
Characteristics
Participants (N ⫽ 106
dyads), n (%)
Child
Female gender
Weight categorya,b
Underweight
Normal
Overweight
Obese
Country of origin
United States
Mexico
Other Latin
American
country
Highest education
level
Less than high
school
Some high school,
no diploma
High school
diploma/GED
Some college, no
degree
College diploma
Mean (SD), y
BMI percentile, mean
(SD)b
BMI, mean (SD)b
SASH summary score,
mean (SD)

Parent

54 (50.9)

103 (97.2)

3 (2.9)
57 (54.8)
20 (19.2)
24 (23.0)

0
21 (18.3)
41 (39.4)
44 (42.3)

97 (91.5)
8 (7.6)
1 (0.9)

6 (5.7)
86 (81.1)
14 (13.2)

variables and 106 participants, multiple signiﬁcance tests might produce
false differences.4,5 To avoid this problem, we used a distribution-free bootstrap test6 to control for the false discoveries caused by multiple tests.36
Physical Activity Data Analysis
The PA was obtained from ActiGraph
GT1M accelerometer data collected as
raw activity counts without imposition
of any external criteria other than determination of wear and nonwear time
assessed using criteria proposed by
Troiano et al.37 A minimum of 4 hours of
continuous monitoring for a child and
8 hours for a parent deﬁned a valid
day, and 1 day of simultaneous (parent
and child) wearing was required for
inclusion of a dyad in the data analysis.
Time spent in PA intensities was based
on activity counts: thresholds of ⬍420
activity counts for sedentary, 420 to
1679 counts for light, 1680 to 3379
counts for moderate, and ⬎3379
counts for vigorous intensity activity
per minute.19 For adults, the thresholds were ⬍500 counts for sedentary,
500 to 2019 counts for light, 2020 to
5999 counts for moderate, and ⬎6000
counts for vigorous activity counts
per minute.30 Time spent in sedentary behavior and PA (light, moderate, and vigorous) was determined
by summing minutes in a day in
which the count met the criterion for
that intensity.

—

26 (24.8)

—

42 (40.0)

—

20 (19.1)

—

10 (9.5)

RESULTS

—
4.2 (0.9)
71.3 (26.8)

7 (6.7)
31.4 (5.5)
—

—
—

30.0 (5.7)
1.4 (0.55)

The study cohort included 106 parentchild dyads of mostly ﬁrst-generation
Mexican immigrant parents (81%) and
second-generation preschool-aged children (92%). Among parents, almost twothirds (65%) had not completed high
school or received a General Educational
Development equivalent. Almost all participating adults (97%) had a low level of
acculturation, although the majority of
them reported living in the United States
for 5 to 14 years. Approximately 80% of

GED indicates General Educational Development.
a Child categories were deﬁned by using the child BMI percentile adjusted for age and gender: underweight, ⱕ5th
percentile; normal, ⬎5th to ⬍85th percentile; overweight,
ⱖ85th to ⬍95th percentile; obese, ⬎95th percentile. Adult
categories were deﬁned by using the adult BMI: normal,
BMI ⱖ 18.5 to ⬍25; overweight, BMI ⱖ25 to ⬍30; and
obese, BMI ⱖ 30.
b N ⫽ 104.
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TABLE 2 Mean Comparison Between Parent
and Child Sedentary Behavior and PA
Levels
Activity
Level

Sedentary
Active
Low
Moderate
Vigorous

Parent
(N ⫽ 85)

Child
(N ⫽ 80)

Mean,
%

SD

Mean,
%

SD

82.0
18.0
5.2
0.9
0.

10.4
10.4
9.2
1.8
0.5

69.8
30.1
7.2
1.9
1.5

18.5
18.5
12.3
3.7
1.9

P

⬍.001
⬍.001
⬍.001
⬍.001
0.64

pation was parental BMI, which averaged 29 for volunteers and 33 for those
who declined to participate (P ⫽ .01).
For children, the mean ActiGraph
wearing time per day was 491.8 minutes (SD: 172.2), for an average of 3.7
days (SD: 2.2). For adults, the mean
ActiGraph wearing time was 530.3 minutes (SD: 187.1), for an average of 3.9
days (SD: 3.89). The total number of
minutes per day spent in moderate/
vigorous activity was 43.9 minutes (SD:
42.7) for children, representing 2%
(SD: 4.5) of their wearing time. Figure 1
displays the time that parents and children spent in different forms of PA
throughout their awake wearing time.
There were statistically signiﬁcant
mean differences between parent and
child sedentary behavior and PA levels
such that parents were more sedentary and less physically active than
their preschool-aged child (Table 2).
However, the percentage of awake
time per day spent in sedentary behavior was strongly correlated for parents and preschool-aged children (r ⫽
0.597; P ⬍ .0001).

FIGURE 1
Distribution of sedentary behavior and activity levels of Hispanic parents and their preschool-aged
children. C indicates child; P, parent; Min Pct, minimum percentage.

participating parents were overweight/
obese (BMI ⱖ 25), and ⬃42% of
preschool-aged children were overweight/obese (BMI ⱖ 85th percentile)
(Table 1).
PEDIATRICS Volume 127, Number 5, May 2011

We report on 80 children and 85 parents who provided actigraphy data collected at baseline. The only difference
noted between actigraphy participants and those who declined partici-
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Parent-child Pearson correlations in activity level were signiﬁcant and large for
low (r ⫽ 0.895; P ⬍ .0001) and moderate
(r ⫽ 0.739; P ⬍ .0001) PA levels but not
for vigorous PA levels (r ⫽ ⫺.07; P ⫽
.56). When correlations were broken out
by child age brackets (2–3 years, 4 years,
and 5– 6 years), the results were unchanged. To understand the low correlation between parent and child vigorous
PA levels, we examined the means of vig891

orous activity, which were close to ﬂoors
of 0 for both parents (0.1%) and children
(1.5%). Because these values were so
close to 0, they have almost no variance
and therefore cannot correlate with
each other.
For a more general look at overall PA,
we calculated proportion of activity
out of a total (activity ⫹ inactivity). Averages for this total were 31% for children and 18% for parents; ranges
were 2% to 66% for children and 1% to
48% for adults. This outcome had signiﬁcant nonnormality for both children (P ⬍ .0001) and parents (P ⫽
.008). The parent-child correlation in
overall PA was Pearson r ⫽ 0.61
(Spearman  ⫽ 0.58), a “large” correlation according to the guidelines of
Cohen.35 In the linear regression, the
effect of parental activity was signiﬁcant (P ⬍ .0001), but the effects of
child’s age (P ⫽ .81) and gender (P ⫽
.43) were not. Because activity was not
normally distributed, we replicated
the analysis with a robust regression
model.2,3 Extremely similar results suggested that the parent-child correlation in activity was real.

DISCUSSION
Our study revealed a strong and positive correlation between Hispanic parents and their preschool-aged children’s daily sedentary, mild, and
moderate PA levels. Few studies have
examined the correlation in sedentary
behavior or PA levels between parents
and their children of any age or ethnicity when objectively measured using
accelerometry. It seemed that children
partook in vigorous activity independent of parental participation. The parental ﬂoor effect explains the low
parent-child correlations for vigorous
activity. For parents, the near-perfect
lack of vigorous activity is essentially a
constant; it contains little variance
rather than a variable capable of correlating with other variables.
892
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In the FLAME Study conducted in New
Zealand, Actical accelerometers (MiniMitter, Bend, OR) were worn for 5 consecutive days by parents and their
child (ages 3, 4, and 5 years). Parental
mild and moderate activity were found
to be weakly correlated to their
child’s PA at ages 3 (r ⫽ 0.17; P ⫽
0.034) and 4 (r ⫽ 0.28; P ⫽ .051)
years. Although this study was conceptually very similar to ours, the
study population was very different,
which may explain why PA was only
found to be weakly correlated.
In another study, Actiwatch (Mini-Mitter)
accelerometers were worn for 3 consecutive days among 4- to 19-year-old Hispanic children to assess PA levels.39
Within this cohort, PA declined markedly
with age and was consistently higher in
boys versus girls (P ⬍ .01). Although this
study did not examine correlations with
parental PA, it did suggest that at some
point, a signiﬁcant difference develops in
activity levels among female and male
Hispanic children. This study also implied that the alarmingly high levels of
sedentary behavior, seen in our study
population of preschool-aged children,
will continue to grow as they become
older.
This same study demonstrated that
when PA was objectively measured using
accelerometry, it varied by age and gender among children.39 Boys, even at the
preschool age, were signiﬁcantly more
active than girls.37,39–41 However, we
found that PA did not vary by age or
gender among Hispanic preschoolaged children. This could represent a
shift in normative behavior for secondgeneration preschool-aged children in
the United States.
Pediatric obesity has become a national crisis. Today, an alarming 16.3%
of US children aged 2 to 19 years are
overweight (BMI 85th to 94th percentile) and 15.6% are obese (BMI ⱖ 95th
percentile).42 Although pediatric obesity has become a nationwide problem,

Hispanic youth, speciﬁcally Mexican
Americans, are disproportionally affected. Among Mexican American children aged 2 to 19 years, 17.1% and
20.9% are clinically overweight and
obese, respectively.43 The Hispanic
population is the largest and fastest
growing minority population in the
United States, and by 2030 it is estimated that it will comprise 30% of the
total population.43
Approximately 30% of Mexican American children 2 to 5 years of age are
already overweight or obese, whereas
the national average remains at
⬃24.5%.42 These striking ﬁgures
should not be taken lightly. Overweight
and obese status established by preschool has been found to persist into
adolescence and adulthood.44 The Centers for Disease Control and Prevention recommends that children and adolescents participate in at least 60
minutes of moderate-intensity PA each
day and that adults participate in at
least 2.5 hours of moderate-intensity
PA and 2 hours of strength training every week.45 A recent review article
found that when objectively measured,
habitual PA is low and sedentary behavior is high among preschool-aged
children, so much so that most children are not meeting the recommended 60 minutes per day of PA during this critical period of human
development.46
Activity habits established in early
childhood can profoundly inﬂuence
lifelong trajectories for BMI and
health. Longitudinal data from the Framingham Children’s Study, collected
from preschool-aged children over the
span of 8 years, found that increased
levels of PA leads to less body fat acquisition during adolescence.5 Other
studies have found similar protective
effects of PA on the development of
obesity throughout periods of critical
development in childhood.47–49 These
data suggest that establishing norma-
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tive patterns of PA early in preschoolaged years may prevent adiposity rebound and rapid BMI weight gain in
early childhood, factors that are
known to be associated with later
adult mortality and morbidity.50–52 Establishing routine PA that includes
both parents and children earlier in
childhood may lead to sustained
healthier outcomes later in life. Our
study indicates that Hispanic parents’
PA levels are powerful in predicting
their preschool-aged children’s PA levels. Interventions should target both
parents and children to change early
normative PA behaviors.

STRENGTHS AND LIMITATIONS
Our study has several strengths and
some limitations that have to be considered when interpreting the results.
Strengths of the study include our
unique recent immigrant population
with a relatively high ratio (42%) of
overweight/obese children. Another
strength includes the use of an objective measure of PA in the same time for
parent-child dyads. Limitations include
relatively short time of observation
(1–7 days). The minimum was 1 day of
simultaneous (parent and child) monitoring. However, the average wearing
time of 4.1 days for children (mini-

mum, 1; maximum, 7) and 4.3 days
(minimum, 1; maximum, 8) for parents
was similar to that in other studies of
Hispanic children.39,53 Also, we assumed that average daily PA counts reﬂected all physical activities performed by a child or parent. Although
accelerometers are considered a relatively objective measure of PA under
free-living conditions,54 it is known that
they do not adequately measure body
movements of upper and lower extremities, which may be especially important in young children.
One threat to the study’s generalizability is that some parents declined actigraphic measurement; however, in
analysis the only signiﬁcant difference
identiﬁed was for parental BMI. This
ﬁnding suggests that heavier adults
may be more reluctant to permit monitoring of their activity level and that of
their children.
By design, the ActiGraph accelerometers are not waterproof and thus are
unable to record PA levels in aquatic
environments. Thus, among our study
cohort, we could not accurately measure how much aquatic activities affected our assessment. However, we
did ask parents to document if their
child participated in an aquatic form of
PA, and from those who returned

forms, ⬍5% reported any aquatic activities during the measurement
period.
The impact of acculturation on PA level
could not be assessed in this study because 81% of the parent participants
were ﬁrst-generation immigrants and
97% had a low level of acculturation as
measured by the SASH.

CONCLUSIONS
In Hispanic preschool-aged children,
sedentary behavior already seems to
be the norm when Hispanic parents
are sedentary themselves. Conversely,
preschool-aged children are more
likely to engage in mild and moderate
PA if their parent does. Hispanic parents of preschool-aged children set PA
patterns at a time of critical development in early childhood.
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