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
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preschool-aged children, sedentary behavior seems to be the
norm when Hispanic parents are sedentary themselves.

OBJECTIVE: The goal of this study was to examine activity pattern associ-
ations between Hispanic parents and their preschool-aged children.

METHODS: We examined baseline data collected as part of a random-
ized 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 ac-
tivity 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.

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 phys-
ical activity (PA) have been shownto be
strong and independent predictors of
mortality from all causes."® Over-
weight, defined as BMI > 25 for adults
and =85th BMI percentile for children,
depends on several environmental, be-
havioral, and genetic factors.* At the
most basic level, overweight is a con-
sequence of an imbalance between en-
ergy intake and expenditure.

Routine PA represents a healthy body
habitus that correlates to good health
across the person’s life span.58 How-
ever, 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 lei-
sure time activity.” This holds true for
Hispanic children as well. When adjust-
ing for generation and acculturation
level among 6- to 17-year-old Hispan-
ics, 22.5% of immigrant children,
17.2% of US-born children with 2 immi-
grant 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.®

Overweight parents tend to have over-
weight children.®-"" The presence of an
obese mother or father increases
their child’s probability of being over-
weight or obese in young adulthood by
a factor greater than 2.2 In fact, Wrot-
niak et al’® found that parent BMI z
score is an independent predictor of
child BMI zscore. Parents can promote
an obesogenic environment through
their nutrition and activity patterns.'
However, it is unclear how PA patterns
are setin early childhood.'® Dietz'® pos-
ited that the preschool period is a crit-
ical period for the development of
obesity.

The purpose of our study was to exam-
ine the extent to which Hispanic par-
ents’ PA levels correlate with their
preschool-aged child’s PA patterns.
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METHODS
Study Population and Design

This study was designed for Hispanic
parents with young children and con-
ducted 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 con-
trolled trial (Salud con la familia
[Health With the Familyl). This study
derives from baseline data. The inter-
vention arm program curriculum in-
corporated 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 net-
works, as well as providing accessto a
family recreational facility, was en-
couraged to create a stronger support
system that would potentially promote
long-term lifestyle and behavioral
changes. Participants randomly as-
signed 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 3to 5 years; (3) not enrolled
in another healthy lifestyle pro-
gram(s); (4) being available for con-
tact by telephone; and (5) planning on
remaining in the city for the next 6
months. Prospective study partici-
pants (parents) provided consent in
their language of choice (English or
Spanish), and informed consent was
read aloud and any questions were an-
swered before obtaining written con-
sent. Child consent was not obtained
because of age; however, children
were enrolled in research only when
their parents or legal guardians pro-
vided consent and children clearly as-
sented during data collection.’® The
study was approved by the Vanderbilt
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University Institutional Review Board (in-
stitutional review board no. 080673).

Data Collection

All data on both the preschool-aged chil-
dren and participating parents were col-
lected by bilingual trained data collec-
tors at the community center.

Measures

Physical Activity

PA was assessed by using the ActiGraph
GT1M accelerometer (ActiGraph, LLC, Pen-
sacola, FL). The ActiGraph is a small,
lightweight monitor that is worn on an
elastic belt around the waist and mea-
sures the intensity of PA associated
with locomotion.'” Inthe 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 ethnici-
ties and has been deemed an objective
method of assessing PA levels.!829
Both parent and child were instructed
to wear the ActiGraph for 7 consecu-
tive days during waking hours except
when they showered or participated in
aquatic activities. Monitors were re-
turned to study staff and data were
downloaded using manufacturer-
provided software. Validated thresh-
old values were used to derive time
spent in rest, sedentary, light, moder-
ate, and vigorous activity.s The analy-
sis 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 Sur-
vey data.®0

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)
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(Detecto, Webb City, MO). Body height
without shoes was measured to the
nearest 0.1 cm with the attached stadi-
ometer. Measurements were collected
at the community center by trained
study staff.

Body Mass Index

BMI was calculated (weight [kgl/height
[m?]) 3! 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.

Demographic Characteristics

Parent participants completed a de-
mographic survey in Spanish that in-
cluded 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 Hispan-
ics (SASH).3% 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 <299 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 exam-
ined Pearson correlations between pa-
rental and child PA levels. Given tradi-
tional assumptions (80% power, P <
.05, 2-tailed), the study provided a min-
imum detectable effect size of r =
0.313 For correlations, Cohen® de-
scribes small/medium/large effects
as r=10.1/0.3/0.5, which suggests that
this study had the power to detect me-
dium and large effects. In addition to
correlations, we conducted an ordi-
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nary least squares linear regression
on the child’s overall level of PA (com-
pared with inactivity) as a function of
parental activity, child gender, and
child age. As a precaution, the regres-
sion was repeated with a robust re-
gression?s to confirm that the moder-
ate nonnormality of activity level did
not distort the significance tests.

The variables in Table 1 were tested to
determine how actigraphy partici-
pants and those who declined partici-
pation differed. Parent and child char-
acteristics were treated as binary (eg,
Mexican 01) or ordinal. With multiple

TABLE 1 Participant Demographic
Characteristics

Participants (N = 106
dyads), n (%)

Child Parent
Female gender 54 (50.9) 103 (97.2)
Weight categorya.°
Underweight 3(29) 0
Normal 57 (54.8) 21(18.3)
Overweight 20 (19.2) 41(39.4)
Obese 24 (23.0) 44 (42.3)
Country of origin
United States 97 (91.5) 6 (5.7)
Mexico 8(7.6) 86 (81.1)
Other Latin 1(0.9) 14 (13.2)
American
country
Highest education
level
Less than high — 26 (24.8)
school
Some high school, — 42 (40.0)
no diploma
High school — 20 (19.1)
diploma/GED
Some college, no — 10 (9.5)
degree
College diploma — 7(6.7)
Mean (SD), y 4.2(0.9) 31.4 (5.5)
BMI percentile, mean 713(268) —
(SD)P
BMI, mean (SD)? — 30.0 (5.7)
SASH summary score, — 1.4 (0.55)

mean (SD)

GED indicates General Educational Development.

a Child categories were defined by using the child BMI per-
centile adjusted for age and gender: underweight, =5th
percentile; normal, >5th to <85th percentile; overweight,
=85th to <<95th percentile; obese, >95th percentile. Adult
categories were defined by using the adult BMI: normal,
BMI = 18.5 to <25; overweight, BMI =25 to <30; and
obese, BMI = 30.

bN=104.

variables and 106 participants, multi-
ple significance tests might produce
false differences.*5 To avoid this prob-
lem, we used a distribution-free boot-
strap test to control for the false dis-
coveries caused by multiple tests.s®

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 de-
termination of wear and nonwear time
assessed using criteria proposed by
Troiano et al.3” Aminimum 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.” For adults, the thresh-
olds 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.® Time spent in seden-
tary behavior and PA (light, moder-
ate, and vigorous) was determined
by summing minutes in a day in
which the count met the criterion for
that intensity.

RESULTS

The study cohort included 106 parent-
child dyads of mostly first-generation
Mexican immigrant parents (81%) and
second-generation preschool-aged chil-
dren (92%). Among parents, almost two-
thirds (65%) had not completed high
school or received a General Educational
Development equivalent. Aimost all par-
ticipating 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
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TABLE 2 Mean Comparison Between Parent
and Child Sedentary Behavior and PA

Child Parent Levels
Activity Parent Child P
Level (N = 85) (N = 80)
w0 w Mean, SD Mean, SD
i s % %
"‘;,' L s0 £ 50 Sedentary 820 104 698 185 <.001
. [ Active 180 104 301 185 <.001
o o s s Low 52 92 72 123 <001
> . ml_ . l [ Moderate 09 18 19 37 <.001
R 0 20 4 6 80 W 0 20 4 6 80 W Vigorous 0. 0.5 1.5 19 064
0 C: Rest Min Pct P: Rest Min Pct
o]
E 0 00 pation was parental BMI, which aver-
k= E‘ 7 7 aged 29 for volunteers and 33 for those
[ . . _
o < © © who declined to participate (P = .01).
3 kT . . For children, the mean ActiGraph
] [ . wearing time per day was 491.8 min-
(D 0- o ° 2

0 2 ® © 80 W o % utes (SD: 172.2), for an average of 3.7

SR B B days (SD: 2.2). For adults, the mean
ActiGraph wearing time was 530.3 min-
utes (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 chil-
dren spent in different forms of PA

Low

%

e B g
1
|
7

%

e B 8
-

» & [

§s]
s
ig

00 00
E" o throughout their awake wearing time.
S - s 7 - o
S © There were statistically significant
4 % ®® ® o mean differences between parent and
- [*] ”I - child sedentary behavior and PA levels
‘a’ = 0 T ® o ® % 0 = % ® ® % such that parents were more seden-
E, P: Low Min Pt P: Moderate Min Pet tary and less physically active than
o their preschool-aged child (Table 2).
00 %o However, the percentage of awake
g 75 7 time per day spent in sedentary behav-
° 2 s 2 s ior was strongly correlated for par-
g, » » ents and preschool-aged children (r=
S 0.597; P < .0001).
o o
° :“;;_”m‘:d"’ ° :‘m‘:_”_.‘:ﬂ"" Parent-child Pearson correlations in ac-

tivity level were significant and large for

FIGURE 1 low (r=0.895; P<<.0001) and moderate
Distribution of sedentary behavior and activity levels of Hispanic parents and their preschool-aged (r=0.739: P < .0001) PA levels but not
children. G indicates child; P, parent; Min Pct, minimum percentage. ’

for vigorous PA levels (r = —07; P =
.96). When correlations were broken out
participating parents were overweight/ We report on 80 children and 85 par- by child age brackets (2-3 years, 4 years,

obese (BMI = 25), and ~42% of ents who provided actigraphy data col- and 5—-6 years), the results were un-
preschool-aged children were over- lected at baseline. The only difference changed. To understand the low correla-
weight/obese (BMI = 85th percentile) noted between actigraphy partici- tion between parent and child vigorous
(Table 1). pants and those who declined partici- PA levels, we examined the means of vig-
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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). Av-
erages for this total were 31% for chil-
dren and 18% for parents; ranges
were 2% to 66% for children and 1% to
48% for adults. This outcome had sig-
nificant nonnormality for both chil-
dren (P < .0001) and parents (P =
.008). The parent-child correlation in
overall PA was Pearson r = 061
(Spearman p = 0.58), a “large” corre-
lation according to the guidelines of
Cohen.% In the linear regression, the
effect of parental activity was signifi-
cant (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% Extremely similar results sug-
gested that the parent-child correla-
tion in activity was real.

DISCUSSION

Our study revealed a strong and posi-
tive correlation between Hispanic par-
ents and their preschool-aged chil-
dren’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 ethnic-
ity when objectively measured using
accelerometry. It seemed that children
partook in vigorous activity indepen-
dent of parental participation. The pa-
rental 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 cor-
relating with other variables.
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In the FLAME Study conducted in New
Zealand, Actical accelerometers (Mini-
Mitter, Bend, OR) were worn for 5 con-
secutive 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 con-
ceptually 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 consec-
utive days among 4- to 19-year-old His-
panic children to assess PA levels.3®
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 im-
plied 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 PAwas objectively measured using
accelerometry, it varied by age and gen-
der among children.® Boys, even at the
preschool age, were significantly more
active than girls37%-4" However, we
found that PA did not vary by age or
gender among Hispanic preschool-
aged children. This could represent a
shift in normative behavior for second-
generation preschool-aged children in
the United States.

Pediatric obesity has become a na-
tional crisis. Today, an alarming 16.3%
of US children aged 2 to 19 years are
overweight (BMI 85th to 94th percen-
tile) and 15.6% are obese (BMI = 95th
percentile) .2 Although pediatric obe-
sity has become a nationwide problem,

Hispanic youth, specifically Mexican
Americans, are disproportionally af-
fected. Among Mexican American chil-
dren aged 2 to 19 years, 17.1% and
20.9% are clinically overweight and
obese, respectively.* The Hispanic
population is the largest and fastest
growing minority population in the
United States, and by 2030 it is esti-
mated that it will comprise 30% of the
total population

Approximately 30% of Mexican Ameri-
can children 2 to 5 years of age are
already overweight or obese, whereas
the national average remains at
~245%* These striking figures
should not be taken lightly. Overweight
and obese status established by pre-
school has been found to persist into
adolescence and adulthood.* The Cen-
ters for Disease Control and Preven-
tion recommends that children and ad-
olescents 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 ev-
ery week* A recent review article
found that when objectively measured,
habitual PA is low and sedentary be-
havior is high among preschool-aged
children, so much so that most chil-
dren are not meeting the recom-
mended 60 minutes per day of PA dur-
ing this critical period of human
development 6

Activity habits established in early
childhood can profoundly influence
lifelong trajectories for BMI and
health. Longitudinal data from the Fra-
mingham 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 ac-
quisition during adolescence.® Other
studies have found similar protective
effects of PA on the development of
obesity throughout periods of critical
development in childhood.# These
data suggest that establishing norma-



tive patterns of PA early in preschool-
aged years may prevent adiposity re-
bound and rapid BMI weight gain in
early childhood, factors that are
known to be associated with later
adult mortality and morbidity.5-5? Es-
tablishing 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 lev-
els. 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 con-
sidered 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 objec-
tive measure of PA inthe 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) mon-
itoring. However, the average wearing
time of 4.1 days for children (mini-
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EATING LESS: This morning, | was passing through security for an international
flight and had to show my passport which has a picture of me from 2009. The
inspector compared how | look now with my passport photograph and then
asked what | had done to lose weight. It seems everyone wants to know how to
lose weight or eat better these days. Any bookstore has dozens of books detail-
ing diets “guaranteed” to help readers lose weight or improve health. To date,
the U.S. Government has not supported any particular weight loss diet but has
instead published food guidelines describing the types and relative amounts of
foodthat should be eaten. The Department of Agriculture and the Department of
Health and Human Services publish revised dietary guidelines every five years.
While the most recent guidelines, released in January 2011, contain similar
nutrient recommendations as the 2005 guidelines, there is at least one dra-
matic difference. For the first time, the U.S. Government recommends that Amer-
icans eat less. Previous guidelines recommended Americans to limit sugar,
trans-fat, and salt intake but did not urge Americans to decrease their food
intake. While eating less may seem an obvious way to reduce caloric intake and
battle the obesity epidemic, according to an article in The New York Times
(Business: January 31, 2011), government officials have long shied away from
this recommendation for fear of running afoul of the food industry. Other spe-
cific recommendations of the 2011 guidelines include drinking water rather
than high sugar drinks and eating less processed food laced with fat, sugar,
and sodium. Rather than a general recommendation to eat more fruits and
vegetables, the new guidelines advocate reduced portion sizes and specify that
halfthe food on the plate should be fruits and vegetables. While some nutrition-
ists believe the recommendations are a decade too late, all applaud the new
specificity and content. While it is unclear if the new guidelines will change
consumer behavior, they may change how the food industry processes food and
portion sizes at restaurants. As for the Transportation Security Agency inspec-
tor, | decided to let him in on the secret to my weight loss. | told him that | ate a
little less and exercised a little more.
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