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Abstract

Objective—To describe time spent in sedentary and moderate-to-vigorous physical activity
(MVPA) by children in Latino farmworker families; and delineate sources of variation in
sedentary and MVPA.

Method—Data were from mother-child dyads (N = 248) in Latino farmworker households in
North Carolina. Physical activity was assessed using accelerometers; mothers described their
children’s characteristics and their physical and social environments.

Results—Children spent 6.2 hours/day sedentary (Median=369 minutes), and 6.0 minutes/day in
MVPA. Children in Head Start spent more time sedentary, whereas children living where dogs
roam freely were less sedentary. Children whose mothers limited screen time spent 2 more
minutes in MVPA.

Conclusions—Preschool-aged Latino children in farmworker families are sedentary, engaging

in very little MVPA.

Keywords
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Latino children in farmworker families are a medically underserved and health disparate
group. The National Center for Farmworker Health estimates over 3 million farmworkers in
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the United States (US), the vast majority of whom are Latino.! Estimates of the number of
children of farmworkers are not available. The National Farm Worker Ministry Recent
estimates 500,000 children, mostly Latino, work in the fields.2 Nearly 2 decades ago Mines?
estimated there were over 880,000 children of farmworkers in the US. Mines reasoned that
40% of farmworkers’ children were less than 6 years of age, and fully 60-75% lived in
poverty. Farmworkers and their families are frequently concentrated in rural areas with
limited health care resources. Approximately three-quarters (73%) of farmworker children
lack health insurance, and over half of farmworker children have one or more unmet medical
needs.# Farmworker children have poor oral health,>6 they experience elevated rates of
minor illnesses and chronic disease,’~® and a large percentage of farmworker children live in
households with low food security.1011 Limited access to health care, living in rural areas,
poverty, and unmet medical needs likely exaggerate the barriers to physical activity among
Latino children in farmworker families. Consistent with this supposition, available evidence
suggests elevated rates of overweight and obesity.>12-14

Physical activity is widely believed to benefit children’s health and development. The US
Department of Health and Human Services'® recommends youth aged 6-17 years-old obtain
at least 60 minutes of physical activity every day, most of it dedicated to moderate-vigorous
physical activity (MVPA). The American Association for Physical Activity and Recreation
(AAPAR) recommends that preschool-aged children accumulate at least 60 minutes of
structured physical activity each day, at least 60 minutes of unstructured physical activity
each day, and less than 60 minutes sedentary at a time, except when sleeping.16 Despite
obvious overlap, evidence suggests that physical activity and sedentariness are distinctl-18
and have unique correlates.19.20

Physical activity habits of Latino children in farmworker families have not been studied;
however, there is substantial practical need for this information. Elevated rates of
overweight and obesity in this population necessitate purposeful intervention,14 but the role
physical activity and sedentary living play in obesity disparities among farmworker children
is unclear. Beyond weight-related prevention and treatment, descriptive information on
farmworker children’s physical activity is needed to determine if targeted physical activity
initiatives could meaningfully impact health disparities borne by this vulnerable group.?!

This analysis seeks to understand physical activity habits among preschool-aged Latino
children living in farmworker households. The focus on preschool-aged children is
motivated by the need for research in this specific age group,1® and the belief that it is a
formative period for healthy lifestyle habits.2? Guided by social ecological theory, which
argues that children’s physical activity is shaped by both individual characteristics as well as
physical and social features of children’s environments,23:24 this study was designed to
identify “leverage points” for children’s physical activity. Stokols?? defined leverage points
as characteristics of either the individual or the environment that exert a disproportionate
influence on behavior. The aims of this analysis are to 1) describe time spent in sedentary
and moderate-to-vigorous physical activity (MVPA); and 2) delineate variation in sedentary
and MVPA by selected personal, environmental, and family-related leverage points
identified through previous research with non-Latino preschool-aged children as well as
emerging qualitative descriptions of barriers to physical activity in this population.2>
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The data for this study are from the Nifios Sanos study, a 2-year prospective cohort study of
young Latino children living in farmworker families in North Carolina. Nifios Sanos focused
on 2-3 year old children because it was designed to understand the development of obesity
and corresponding implications for kindergarten readiness among Latino children in
farmworker households. A-priori power calculations indicated that a sample of 250 children
was needed to detect small-to-medium sized differences (using Cohen’s?® standards) in
children’s physical activity and dietary habits over the 2-year period of the study, accounting
for anticipated loss-to-follow up. This analysis is based on data collected at the baseline
assessment. The Wake Forest School of Medicine Institutional Review Board approved all
sampling, recruitment and data collection procedures. A Certificate of Confidentiality was
obtained from the National Institutes of Health to protect the anonymity of study
participants.

The goal was to create a sample representative of farmworker families with young children
in North Carolina. Because no sampling frame of Latino farmworker families exists and
because the narrow child-age range would require contacting a substantial fraction of the
eligible population, a site-based sampling plan2’-30 was developed to provide as large a
contact base as possible. Such a plan is appropriate for hard-to-reach populations and has
been used by the research team over the last 18 years in studies focused on the health of
immigrant Latinos and their families.31-33 “Sites” are organizations or locations with which
members of the target community are associated. Logically, all families should be associated
with a site and most with multiple sites. In this study, site categories (and number of sites
targeted within categories) were: Migrant and regular Head Start Programs (7); Migrant
Education Programs (15); Community Health Centers (4); WIC (1); community partner non-
profit organizations serving Latino immigrants (2); and stores, churches, and events serving
predominantly farmworkers (7). In addition, door-to-door recruitment was undertaken in
Latino neighborhoods and farmworker camps; and families from current or recently
completed Latino farmworker studies and from personal networks were contacted.

For institutions, such as Head Start, subject to privacy regulations, a staff member contacted
the family, introduced the study, and obtained authorization to release contact information.
In other cases, a trained data collector, who was a native Spanish-speaker, attempted contact
with individuals for whom contact information was available. Several attempts on different
days of the week and times of the day were made. Once contact was made, the data collector
introduced and explained the study, including its requirements and incentives (see below)
and screened for inclusion criterion, which were: 1) a woman who self identified as Latino,
2) a 3 year-old child (from 2 years 6 months to 3 years 6 months), and 3) at least one
member of the household that worked in farm work during the past year. Women were
excluded if the focal child had a special health care need limiting normal physical activity.
Women meeting inclusion/exclusion criterion and her focal 3 year old child were invited to
participate in the study. An appointment was scheduled for baseline data collection for those
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who agreed to participate; in most cases, baseline data were collected at the time of
recruitment. All participants provided signed informed consent.

Data Collection

Measures

Interviews were collected from 4/19/11 through 4/20/12, by 9 trained interviewers. The
maternal interview was an interviewer-administered survey questionnaire to collect
information on demographic, family, and household characteristics; immigrant and
migration patterns, and beliefs and rules about children’s physical activity. Interviews were
completed in participants’ homes or another location determined by the participant. All
interviews were completed in Spanish.

Child weight was assessed to the nearest 0.1 kilogram using a Tanita model BSB800 digital
scale (Tanita Corporation of America, Arlington Heights IL). Children wore lightweight
clothing with shoes removed. Height was measured to the nearest 0.1 cm with a portable
stadiometer (SECA Road Rod 214, SECA North America, Chino CA). Each child’s height
was assessed twice with the child moving away from the stadiometer between
measurements. If the measurements differed by more than 0.5 cm, an additional
measurement was taken. Two assessments within 0.5 cm were averaged.

Physical activity data were collected using the Actical accelerometer (Mini Mitter Company,
Inc., Bend OR). The accelerometer was worn on an elastic belt with the device positioned
above the child’s iliac crest following a standard protocol.3* Children were asked to wear
the belt for 7 consecutive days. After explaining the belt to the child (and the mother), the
interviewer helped the child personalize the “magic belt” with adhesive appliques (eg, Bob
the Builder, Disney Princesses). Children were incentivized to wear the belt using a daily
sticker chart provided by the interviewer; the interviewer explained that the child could
place a sticker on the sticker chart every day the child wore the belt for the whole day. The
interviewer then explained that the child could select any toy from a bag if she/he filled at
least 5 days on their sticker chart. Both the child and the mother were encouraged to follow
their usual daily routine while the child was wearing the accelerometer. Mothers received
$10 for completing the interview and $10 for completing the accelerometer protocol. The
child received a toy or book valued at $1 after the anthropometric data collection and 2 for
completing 5 days of accelerometer wear.

Accelerometer data were used to construct 2 variables, minutes sedentary and minutes in
MVPA. 85% of children met the goal of obtaining at least 5 days of accelerometer data,
including one weekend day, from each child. A “wear day” was defined as a 24-hour period
from midnight to midnight with evidence of at least 8 hours of activity data. Accelerometers
were initialized with 15 second epochs. Each epoch was converted to an estimated intensity
based on the number of accelerometer counts using Pfeiffer and colleagues’3*
recommendations. Epochs with 11 or fewer counts were classified as “sedentary”, whereas
epochs with 715 or more counts were classified as MVPA. The total number of epochs of
each classification were summed and then divided by the number of observation days to
produce average minutes sedentary/day and average minutes in MVPA/day.
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A series of variables was created from reported data obtained through the maternal
interview. Mothers reported their own age, their level of educational attainment, and their
country of birth. In terms of children’s personal characteristics, mothers reported the child’s
sex, child’s birth country, and maternal employment arrangement (ie, not working, working
outside of farm work, working in farmwork). Family migrant status was based on maternal
characterizations of her or another household member’s involvement in farm work: if she
classified herself or another as a “migrant worker who moves from place to place to do
farmwork,” the family was classified as a migrant. Otherwise, if the mother classified both
herself (if relevant) and the other adult as “a seasonal farmworker, someone who lives here
all the time,” the family was classified as being seasonal. Children whose mothers reported
their child being involved in Migrant Head Start or Head Start for at least 10 hours per week
were classified as participating in Head Start. The date of the interview was used to
determine whether the observation occurred during “hot season” (May through October) or
“cool season” (November through April).

Children’s weight and height assessments were standardized using sex-specific body mass
index (BMI)-for-age charts3® and public use Centers for Disease Control programs for
calculating BMI percentiles. Child BMI was classified as normal (BMI < 85! percentile),
overweight (BMI = 85t < 95t percentile) or obese (BMI = 95! percentile).

Maternal reports were used to characterize features of the child’s physical and social
environment. Neighborhood Environment Walkability Scale36 items were modified to a
“yes/no” response format so mothers could report if it was difficult to walk on the streets
around their home because of traffic, and whether dogs were allowed to roam freely in their
neighborhood. Mothers reported on the availability of toys conducive to physical activity
using an adapted version of a multi-item checklist used with Latino families,3” and whether
the dwelling had a safe place to play. In terms of the social environment, mothers were
asked if they limited the focal child’s screen time, how often the child was taken to play
spaces (eg, parks, indoor play-lands), and how concerned she was about her child’s physical
activity using items developed for this study.

Descriptive statistics summarized the sample characteristics. The 2 primary dependent
variables, minutes sedentary/day and minutes in MVVPA/day, were inspected and a square-
root transformation was applied given the right-skewness of the original data and the fact
that transformed variables are often difficult to interpret and unable to handle zero values.
Median and interquartile range (IQR) statistics are reported for the bivariate analyses.
Variables whose bivariate difference had a p-value of .20 or less were advanced to
multivariate analysis. In the multivariate analysis adjusted means and 95% confidence
intervals (Cls) are reported. Multivariate analyses were based on the generalized linear
model SAS v9.3 (SAS Inc., Cary, NC). For each parameter estimate that differed from zero
(p < .05) in the multivariate models we calculated the estimated effect size by determining
the difference in adjusted mean among the subgroups and then dividing by the reference
subgroup’s standard deviation.
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Recruited mothers (N = 248) were generally young and had low education (Table 1). Over
half the sample was aged 25-35, while another one-quarter were aged 18-25. Nearly 75% of
the sample had a ninth-grade education or less; over 40% had less than a sixth grade
education, whereas another 31% completed between 7 and 9 years of education. The
majority of mothers were born in Mexico (85.9%). More than half the children (52.8%) had
not yet reached their third birthday at enroliment, while the remainder was between the ages
of 3 and 4. The sample of children had slightly more girls than boys. Nearly three-quarters
of the sample were members of seasonal farmworker households, and the vast majority of
children were born in the US.

Latino farmworker children spent about 6.2 hours per day sedentary (median=369 minutes,
IQR=180 minutes; Table 2). Children in migrant families were sedentary longer than
children in seasonal farmworker families (p < .01) (Table 2). Similarly, children
participating in Head Start were sedentary longer than non-Head Start children (p < .01).
Children were sedentary longer during the hot season (May through October) than the cold
season (November through April; p =.04). Additionally, trend-level evidence (p < .10)
suggests that children in areas where dogs roam freely are sedentary longer than children in
other areas. Multivariate analyses identified 2 attributes that predicted time children spent
sedentary. Controlling for other variables, children participating in Head Start spent about
89 more minutes sedentary than those who were not in Head Start. Children’s whose
dwelling was described by mothers as being in area where dogs were allowed to roam spent
less time (about 54 fewer minutes) being sedentary. The estimated effect sizes of these
associations were 0.67 and —0.38 for Head Start and dogs roaming, respectively.

On average, farmworker children spent only 6.0 (IQR=9.4) minutes in MVVPA (Table 3).
The 25t percentile of MVVPA was 2.7 minutes, the median was 6.0 minutes of MV/PA, the
75t percentile was 11.9 minutes of MVPA, and the 99™" percentile was 35.9 minutes.
Children whose mothers did not work reported a few less minutes in MVVPA (p < .05) than
children whose mothers worked. Similarly, children spent more time in MVPA during the
warm season than the cold season (p = .01). Children whose parents took them to play
spaces several times per week had about 2 more minutes of MVPA than children whose
parents took them to play spaces less frequently (p < .01). Trend-level evidence (p < .10)
suggested that time spent in MVPA is higher among boys than girls, greater among those
who live on streets with traffic, and lower among those whose parents limit screen time.
Only one attribute was associated with time spent in MVVPA in multivariate analyses;
children of mothers who reported limiting screen time had about 2 more minutes of MVPA.
The estimated effect size of this association is 0.30. Additionally, 2 associations approached
significance (ie, p < .10); children whose mothers worked in farm work may obtain more
MVPA than those whose mothers are not employed (p = .08). Children whose mothers
reported some concern about their child’s level of physical activity may obtain less MVPA

(p=.07).
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DISCUSSION

Children in Latino farmworker households are a health disparate population,?! yet virtually
nothing is known about the physical activity habits or other behavioral aspects of daily life
that shape children’s health. This study focused on the physical activity habits of preschool-
aged children in Latino farmworker families because this age group is under-researched,®
and it is a formative period for healthy lifestyle habits.22 The results of this study suggest
that physical activity promotion is an essential candidate for improving the health of this
vulnerable population.

Our estimates indicate that farmworker children obtain fewer than 10 minutes/day of
MVPA. The AAPAR recommends that preschool-aged children obtain at least 60 minutes of
structured physical activity each day, and at least 60 minutes of unstructured physical
activity each day.1® Although there is not a clear conversion from “[un]structured physical
play” and activity intensity, our estimates suggest farmworker children are not engaging in
the types of play presumed to invoke health benefits. Further, farmworker children’s level of
MVPA is substantially lower than estimates reported in previous research.38 Bornstein and
colleagues’38 meta-analysis indicated that preschoolers spent 20 minutes in MVVPA/day, on
average, when activity was assessed with an Actical device, and over one hour/day when
activity was assessed with Actigraph accelerometers. Results from the recent KAN-DO
study of preschoolers in the Triangle region of North Carolina indicated the average child
spent 14.9 minutes/day in MVPA, and this did not differ by Latino ethnicity.3% Although it
is clear that few preschool-aged children are obtaining AAPAR’s recommended levels of
physical activity, farmworker children’s activity lags behind their non-farmworker
counterparts by 50% or more.

Preschoolers in farmworker families are also overly sedentary. AAPAR recommends that
preschoolers avoid sedentary periods lasting 60 minutes or longer, except when sleeping.16
Although we did not measure bouts of sedentariness, the fact that typical farmworker
preschoolers spent 6.2 hours sedentary suggests caregivers of these children are not adhering
to AAPAR recommendations. Comparative data from the KAN-DO study of North Carolina
preschoolers suggests that elevated sedentary behavior is not restricted to children of
farmworkers: in that study the average child spent 6.1 hours sedentary.39 However,
Dolinsky and colleagues®® used a more liberal cutpoint for defining “sedentary” (ie, <12
counts per 15 second epoch, as opposed to our use of <11 counts per 15 second epoch),
suggesting that farmworker preschool-aged children spend an average of 30 minutes more
sedentary than their non-farmworker counterparts.

Results obtained from multivariate analyses parallel results from previous studies with
preschool-aged children. Our bivariate results suggest that time sedentary is elevated among
children in Head Start and more common during warmer periods of the year, which is
consistent with previous research suggesting that childcare centers’ and early childhood
education programs’ focus on cognitive and socioemotional development may limit
children’s opportunity to engage in physical activity.40-42 Counter-intuitive from a safety
perspective was evidence that children in neighborhoods where dogs are allowed to roam
were less sedentary. It is possible that mothers who are aware that dogs run loose in their
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neighborhood are also those parents who spend more time outside with their child. It is also
possible that dogs running loose may be an indicator of rurality, which may require or
enable more walking. Newer to the literature is bivariate evidence suggesting that children
in migrant families are more sedentary than those in seasonal families; however, this
difference did not hold in multivariate analyses suggesting that migrant status is confounded
with participation in Head Start. Like previous research we found few reliable predictors of
children’s MVPA.40 However, like Dolinsky and colleagues,3® we did find evidence that
approached statistical significance suggesting that children of working mothers engage in
more MVPA. Similar to studies of older children,*3 we found evidence suggesting that
limits on screen time may benefit children’s MVPA.

The results of this study need to be interpreted in light of its limitations. First, data were
collected from a small, regional sample of children in farmworker families; consequently, it
is unclear whether these results generalize to other farmworker communities. Next,
comparisons between our estimates of children’s physical activity and those obtained in
other studies should be interpreted cautiously until there is more uniformity among
accelerometers, agreement on rules for classifying the intensity of children’s often sporadic
physical activity, and greater consensus surrounding rules for aggregating accelerometer
data.38 Factors shaping perceptions of neighborhood safety,*4 like dogs running loose, are
frequently complex and differ by age, sex and ethnicity; consequently, the observed
association between dogs running loose and amount of time sedentary should be interpreted
with caution. Finally, causal inferences cannot be inferred from our analyses, as they are
based on cross-sectional data. Additional research replicating these findings in children of
farmworkers in other regions of the country is needed. Likewise, studies of factors shaping
farmworker children’s physical activity that use designs with stronger causal inference are
needed to inform interventions in this vulnerable population of children.

Limitations notwithstanding, the results of this study make several contributions to the
literature. Our objectively collected data and estimates provide strong evidence that children
in farmworker households are not engaging in recommended levels of physical activity, and
that physical activity promotion programs targeting farmworker preschool-aged children are
needed. Efforts to reduce sedentary time and elevate MVVPA among Latino farmworker
children’s daily lives are needed to eliminate disparities experienced by this vulnerable
group of children.
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Table 1

Selected Demographic Characteristics of Participating Mothers and Children in Latino Farmworker Families
(N =248)

N (%)
Mothers
Age (yr)
18-25 71 (28.7)
26-35 138 (55.9)
36-45 38 (15.4)
Education (yr)
0-6 108 (43.6)
7-9 76 (30.7)
10+ 64 (25.8)
Place of birth
us 11 (4.4
Mexico 213  (85.9)
Other 24 9.7)

Family status
Migrant 68 (27.4)
Seasonal 180 (72.6)

Children
Age (yr)
2 131 (52.8)
3 117 (47.2)
Sex
Boy 119 (48.0)
Girl 129 (52.0)
Place of birth
us 243 (98.8)
Other 3 (12

Am J Health Behav. Author manuscript; available in PMC 2014 June 17.
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