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ABSTRACT

ARTICLE INFO

Keywords: Adherence to national physical activity guidelines among youth ages 6-11 in the United States is low. The emergence
Physical Activity of COVID-19 and the public health measures implemented in response may have decreased children’s physical activity
Screen Time Use even further. We conducted an online survey among parents of students attending Columbus Elementary School in Co-
Cl}ild ﬁealth lumbus, New Mexico, a rural community on the US-Mexico border, to assess changes in children’s physical activity and
:Lsr;;lm;zal-ll;alm screen time use from summer 2019 to summer 2020. We also sought to identify important covariates. All parents (N =
COVID-19 55) and children (N = 87) identified as Hispanic; most parents were born in Mexico, while most children were born in

the United States. Most parents (79.3%) reported a decrease in their children’s physical activity from 2019 to 2020,
and the vast majority of these parents reported that the changes were due to COVID-19 home confinement. The
mean number of days children were physically active for >60 minutes significantly decreased, while daily screen
time use increased. Having parents born in Mexico, infrequent family meals (<3/week), and not having community
spaces for physical activity close by protected children from decreases in their level of physical activity from 2019
to 2020. Home-based exercise may serve as a suitable method of physical activity when public health responses to
COVID-19 restrict community spaces. Future interventions should also be mindful of the role that parental nativity

and related cultural factors may play in children’s physical activity levels.

1. Introduction

Regular physical activity is one of the most important behaviors for pro-
moting good health, improving cardiovascular fitness, preventing chronic
conditions like obesity, and supporting the development of long-term
healthy exercise habits among youth [1]. In support of these health bene-
fits, the Physical Activity Guidelines for Americans 2" edition recommend
that youth 6-17 years old engage in =60 minutes of moderate-to-vigorous
physical activity daily [1]. However, adherence to this guideline in the
United States is low, and even lower among Hispanic youth (21.9%) when
compared to non-Hispanic White youth (24.9%) [2].

Children’s physical activity is influenced by several factors. Children in
rural communities and communities of low socioeconomic status are typi-
cally less active than others [3]. Positive parent and child perceptions of
the neighborhood environment are associated with increased physical
activity [4]. Existing research also suggests that parental social support,
parenting strategies such as verbal encouragement, and parental activity
patterns may increase Hispanic children’s physical activity [5]. In Texas
colonias, low-income US-Mexico border communities lacking adequate
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infrastructure, neighborhood safety concerns such as unleashed dogs,
heat, traffic, and absence of streetlights have been reported to limit chil-
dren’s physical activity [6,7]. More physical activity barriers in these
colonias have been reported during summer compared to the school year
[8]. Children’s physical activity may also be threatened by the COVID-19
pandemic; home confinement due to the pandemic has been reported to
negatively affect physical activity globally [9].

As of September 23, 2022, over 616,600 cases and 8,500 deaths due to
COVID-19 have been reported in New Mexico [10]. While important in re-
ducing the transmission of COVID-19, initial public health measures imple-
mented by New Mexico - limiting access to in-person learning facilities,
recreational areas, and youth sports, as well as lifestyle adjustments to the
pandemic - may have decreased youth physical activity [11,12]. Studies
in other areas of the world have produced strong evidence to support this
assessment. For example, children in Spain - one of the first countries to
impose a nationwide COVID-19 lockdown in Europe - had significant
decreases in physical activity levels and increases in screen time use during
the lockdown [13-17]. However, to date, no studies have assessed the
impact of COVID-19 on children’s physical activity and screen time use in
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New Mexican border colonias. Initial disruptions to physical activity, if any,
may have long-lasting consequences to children’s health in these communi-
ties. As the incidence of new COVID-19 cases fluctuates with the emergence
of new variants, disruptions to everyday life in New Mexico continue; some
schools, for example, reverted to online learning during the Omicron wave
[18]. The possibility of future disruptions continue to put children’s ability
to engage in adequate physical activity at risk, which is of special concern in
New Mexico’s vulnerable colonias.

1.1. Purpose

Guided by a socioecological framework, we sought to assess children’s
physical activity during the initial stages of the pandemic in Columbus,
New Mexico through multiple levels of influence and assess COVID-19’s
role in any observed changes. Columbus, a Spanish-speaking colonia with
a population of 1,442, is located approximately four miles from the
Mexico border [19]. The purpose of our study was to measure the physical
activity of elementary school-aged children in Columbus in summer 2019
and summer 2020. In addition, we aimed to measure children’s screen
time use during those periods and to identify factors associated with
changes in physical activity and screen time use. Assessing COVID-19’s
impact on children’s physical activity in Columbus and identifying factors
that could modify activity levels will help inform future interventions and
build community resilience to future disruptions in physical activity due
to new COVID-19 variants and other infectious diseases.

2. Methods

In collaboration with Columbus’ only elementary school, Columbus
Elementary School, we conducted a cross-sectional study among parents
and/or guardians of students enrolled in grade levels K-5 in December
2020. One hundred twenty-one students enrolled in the school resided in
Columbus during the study period (Viridiana Sanchez [school principal],
personal communication, November 8, 2020). School staff had active
phone-to-phone communication with all the parents of these students.
Some kindergarten children were below the age of 6, but all children in
the study were assessed using the physical activity guidelines for youth
6-17 years old. All study procedures were reviewed for human subjects con-
cerns and approved by the authors’ university institutional review board.

2.1. Recruitment

Permission to conduct an online survey of parents in Columbus Elemen-
tary School was provided by the school administration and the Deming Public
Schools District. School administrative staff coordinated study recruitment ef-
forts which included 24 teachers and 25 classrooms. An initial invitation and
up to two weekly reminders to participate in the study were sent out to each
student’s parent/guardian by their classroom teacher. Teachers sent the sur-
vey link via text message to those who consented to receive the survey. Fam-
ilies with multiple children attending the school received multiple invitations
but were instructed by teachers to complete the survey only once because the
survey covered all children in their household in grades K-5. The online sur-
vey was created using Qualtrics© and was piloted by two school administra-
tive staff members before its finalization. Parents had the option of
completing the survey in English or Spanish on either a personal computer
or smartphone. Study materials, including the study consent form and survey,
were consistent with an 8™-grade reading level.

2.2. Study variables

The online survey included questions about demographic and behav-
ioral characteristics and household norms. We included variables that had
been used in previous studies of Hispanic and US-Mexico border region
youth [4-8,20], some of which were observed to be associated with our
outcome measures. Demographic characteristics included each child’s
age, sex, ethnicity, country of origin (nativity), and primary language. We
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included figures of child silhouettes to measure parental perception of
each child’s weight and classify children by their weight status [21]. We
also collected parental demographic characteristics including education
level, height, and weight.

Household characteristics included income, size, and 10 household
norms [4-7,20]. We asked parents whether they took away outdoor play-
time or electronics as punishments for child misbehavior, whether electron-
ics were the only way to keep their children entertained, the frequency of
being active together as a family, the difficulty of finding time to play
outside with their children, whether it was safe for their children to be phys-
ically active outdoors, and whether their children were more likely to be
physically active if they were physically active. We asked questions about
mealtime norms, including whether the TV was on during meals, the use of
electronics during meals, and the frequency of family meals. We also asked
parents if there were community spaces close by (“reasonably accessible” in
terms of distance) for their children to be physically active.

The Godin Leisure-Time Exercise Questionnaire (GLTEQ) and the phys-
ical activity question from the National Survey on Children’s Health
(NSCH) were used to assess students’ average weekly physical activity in
summer 2019 and summer 2020. The GLTEQ is a three-item instrument
designed to measure sessions of vigorous, moderate, and light physical
activity lasting for at least 15 minutes [22]. The physical activity question
from the NSCH, “During THE PAST WEEK, on how many days did this
child exercise, play a sport, or participate in physical activity for at least
60 minutes,” was used to measure adherence to the physical activity guide-
line that children be active for =60 minutes daily [23]. These questions,
and one on daily screen time use [20], were included for two time points:
summer 2019 and summer 2020. Questions to determine the parental per-
ception of change in their children’s physical activity from summer 2019 to
summer 2020 and the perceived reason for any change were also included
in the survey. In total, the survey had 36 questions.

2.3. Analysis

Descriptive statistics were calculated for all question responses. A total
weekly leisure activity score was calculated from the three GLTEQ items.
Under the GLTEQ, a = 15-minute session of strenuous exercise was scored
‘9’, moderate exercise ‘5’, and mild/light exercise ‘3’ [22]. The sum of all
exercise session scores is the weekly leisure activity score: a score of 24 or
more was classified as active, 14-23 as moderately active, and <14 as insuffi-
ciently active. Heavy screen time use was defined as =4 hours/day [20].

Adjusted mixed-effects regression models were used to determine
changes in the mean GLTEQ score, the number of active days/week
(days/week with > 60 minutes of physical activity), and the number of
hours/day of screen time from summer 2019 to summer 2020 and to iden-
tify covariates associated with changes in these outcomes. Children were
clustered by their family unit using these models. Twenty covariates
consisting of child and parent demographics, household characteristics,
and household norms were first tested individually with our outcome
measures. All covariates with p values <0.25 were included in the final
models. Response categories with <10 observations were collapsed when
possible. Four variables were excluded from the models due to <10 obser-
vations in a category: child nativity, parental primary language, whether
parents took away electronics as punishment for child misbehavior, and
whether children were more likely to be physically active if the parent
was active. A “missing” category was created for three variables that had
more than 10 missing observations: parental BMI, parental education, and
household income. Study analyses were conducted using IBM SPSS Statis-
tics Grad Pack 27.0.

3. Theory

According to the socioecologic framework, health outcomes are shaped
by factors at various levels of influence [24]. Our research considers three
levels of influence for children’s physical activity: individual (child character-
istics); interpersonal (parental and household influences); and community
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(Fig. 1). The community level of influence is addressed by determining chil-
dren’s access to community spaces for physical activity. Classifying factors ac-
cording to these three levels is important in order to identify target areas for
physical activity interventions.

4. Results

Fifty-three mothers, one father, and one grandmother completed the
survey. Eighty-seven children (72%) of the 121 children in school were
included in our final analyses. Four additional parents accessed the survey
but did not complete it. Thirty-two (58.2%) of the surveys were completed
in Spanish.

4.1. Child and parent demographics

All respondents identified themselves and their children as Hispanic
(data not shown). More students were boys (55.4%) than girls, the vast
majority were born in the US (96.3%), and most had parents who were
born in Mexico (60%) (Table 1). Over 80% of children and parents spoke
Spanish as their primary language. The mean age for children was 7.7
years and for parents 32.7 years. Parents reported most children as having
a “normal” weight (80.6%). Among the parents who reported their height
and weight, 63.4% were classified as “overweight” (BMI 25-29.9) or
“obese” (BMI > 30). Three of every four households in the study had an
income of $30,000 or less.

4.2. Household norms and community spaces
Almost half of the parents (47.2%) reported that encouraging the use of

electronics is the only way to keep their children entertained and 92.7%
reported doing at least one active thing together per week as a family.
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A majority indicated that it was not hard to find time to play outside with
their children (56.4%) and that it was safe for their children to be physically
active outdoors (68.5%). All parents reported that their families ate =2
meals/week together, with 81.8% eating >3 meals/week together. More
than two-thirds of parents (68.5%) indicated that there were community
spaces close by for their children to be physically active.

4.3. Change in physical activity from Summer 2019 to Summer 2020

Nearly four of every five parents indicated their children’s physical
activity decreased from 2019 to 2020 and the vast majority of those indi-
cated the change was due to COVID-19 home confinement (Table 2). On
average, children’s GLTEQ score decreased by 12.0 points (95% confidence
interval [CI], —27.5 - 3.5) and children spent almost one less day/week
(—0.9) being active for =60 minutes (95% CI, —1.6 — —0.2). On average,
children spent 1.5 more hours/day using electronics (95% CI, 0.8 — 2.2) in
2020 than in 2019.

4.4. Associations with a change in physical activity

Children whose parent was born in the US had a larger decrease in their
GLTEQ score from summer 2019 to summer 2020 (—36.0; 95% CI, — 6.4 —
—5.7) than children whose parent was born in Mexico (Table 3). Children
in families who ate <3 meals/week together had a smaller decrease in their
GLTEQ score (47.0, 95% CI, 4.0 — 90.0) than children in families that ate
= 3 meals/week together. Children who had community spaces for physi-
cal activity close by had a larger decrease in the number of active days/
week (-1.9; 95% CI, —3.5 - —0.2) compared to children without nearby
recreational spaces. No associations were found for changes in daily screen
time use.

Individual

Community

Interpersonal

Child

Characteristics

Demographic factors
eAge

e Education Level

* Sex Household

Characteristics
e Household income

o Ethnicity

e Country of Origin
(Nativity)

. e Household Size
e Primary Language

Parent Characteristics
e Demographic factors

Community Characteristic

e "Are there community spaces
close by for your children to
be physically active?”

Household Norms

e Ex: “Is it safe for your child to be
physically active outdoors?”

Fig. 1. Framework for the study of changes in physical activity among children, Columbus, NM, 2019-2020.
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Table 1
Characteristics of the study population - Columbus, NM.
Characteristic Category n %
Child characteristics
Child Gender Male 46 55.4
Female 37 44.6
Child Age 4-7 years 38 46.9
8-11 years 43 53.1
Child Ethnicity Hispanic 81 100
Child Nativity United States 79 96.3
Mexico 3 3.7
Child Primary Language English 13 16.2
Spanish 67 83.8
Child Weight Status Underweight 9 12.5
Normal weight 58 80.6
Overweight 5 6.9
Obese 0 0
Parental/household characteristics
Survey Language English 23 41.8
Spanish 32 58.2
Respondent relationship to Children Mother 53 96.4
Other 2 3.6
Parental Age 22-30 years 23 41.8
31-53 years 32 58.2
Parental Ethnicity Hispanic 55 100
Parental Nativity United States 22 40.0
Mexico 33 60.0
Parental Primary Language English 6 10.9
Spanish 49 89.1
Parental BMI Underweight (<18.5) 3 7.3
Normal weight (18.5-24.9) 13 31.7
Overweight (25-29.9) 13 31.7
Obese (=30) 12 29.3
Parental Education Level Less than high school 14 26.4
High school graduate 22 41.5
At least some college/trade profession 17 32.1
Household Income <$10,000 17 34.0
$10,000-$20,000 10 20.0
$20,000-$30,000 11 22.0
>$30,000 12 24.0
Household Size 2-4 27 51.9
5-7 25 48.1
Household Norms
When your child misbehaves, do you ever take away his/her outdoor play time? (n=54) No 46 85.2
When your child misbehaves, do you ever take away his/her electronics? (n=54) Yes 51 94.4
Does it ever seem the only way to keep your child entertained is to encourage his/her use of TV, tablet, No 28 52.8
video games, or other electronics? (n=53)
How many times a week does your family do active things together? (n="55) Never 4 7.3
1 or less 15 27.3
2-3 28 50.9
>3 8 14.5
Is it hard for you to find time to play outside with your child? (n=>55) No 31 56.4
Is it safe for your child to be physically active outdoors? (n=54) Yes 37 68.5
If you're physically active, is it more likely for your child to also be active? (n=53) Yes 49 92.5
Is the TV on when your child eats? (n=54) Yes 27 50.0
When eating together as a family, is there anyone who uses electronics? (n=55) No 39 70.9
During a normal week, how often does your family eat a meal together? (n=55) Never 0 0.0
1 or less 0 0.0
2-3 10 18.2
>3 45 81.8
Community characteristic
Are there places close by for your child to be physically active? (n=54) Yes 37 68.5

Note: Only child weight status, child age, and parental BMI had more than 10 missing responses; the remaining child characteristics did not have more than 10 missing re-
sponses; the remaining parental characteristics and household norms did not have more than 5 missing responses

5. Discussion

Our study examined the effect that COVID-19 had on children’s physical
activity and screen time use in a New Mexican border colonia. Results show
that the number of active days/week among children attending elementary
school in Columbus, New Mexico decreased significantly from summer
2019 to summer 2020. Over 95% of the parents who reported a drop in
their children’s physical activity attributed the drop to COVID-19 home
confinement resulting from public health restrictions. During this same

period, parents reported that their children’s screen time use increased sig-
nificantly. Children with a parent born in Mexico, without community
spaces close by, and who experienced infrequent (<3) weekly family
meals were found to be at lower risk of decreased physical activity in sum-
mer 2020 than other children; no associations were found for changes in
screen time use.

Results show that children in our study had low levels of physical activ-
ity compared to children in New Mexico before the COVID-19 pandemic;
only 20% met the physical activity guideline of being active =60 minutes
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Table 2
Physical activity and screen time use in the study population (summer 2019 to summer 2020) — Columbus, NM
Physical Activity Measures Category n %
Change in physical activity from summer 2019 to summer 2020 Decreased 65 79.3
Increased 5 6.1
No change 12 14.6
Reason for change in physical activity COVID-19 72 87.8
home confinement
Making lifestyle changes 3 3.7
Did not change 6 7.3
Not specified 1 1.2
2019 2020 Change
Mean Mean Mean
(95% CI)
GLTEQ Score® 67.5 46.3 —-12.0
(—27.5-3.5)
Active Days/Week (=60 minutes)® 4.0 2.9 -0.9
(-1.6 - -0.2)
Screen Time Use (Hours/day)® 3.2 5.0 1.5
(0.8 -2.2)

Measure is based on the Godin Scale Classification [22]% Measure is based on the physical activity question used in the National Survey on Children’s Health [23]%; Measure is

based on the definition of heavy screen time [20]¢

daily in summer 2019 compared to 27% of all New Mexico children in 2016
[25]. In summer 2020, <10% of our cohort met this guideline. Since most
parents who reported a decrease in their children’s physical activity be-
lieved the drop was due to COVID-19 home confinement, it is possible
that the restrictions put in place in New Mexico to protect the public from
COVID-19 limited opportunities to be physically active for children in Co-
lumbus, as observed elsewhere. Indeed, these results support a growing
body of literature that suggest COVID-19 restrictions had a negative effect
on the physical activity of children in the United States and communities
around the world [11,26-30]. The pandemic may have also been perceived

Table 3

as a neighborhood safety threat by parents and children that discouraged
the use of recreational spaces in the community.

Consistent with the socioecologic framework, protective factors were
observed in association with changes in children’s physical activity at the
interpersonal and community levels. At the interpersonal level of influence,
having a parent/guardian born in Mexico was found to protect against de-
creases in children’s GLTEQ score. Research suggests Hispanic mothers
with high acculturation levels have lower physical activity than mothers
with low acculturation [31]. Nativity is often used as a proxy measure for
acculturation, but its validity is disputed partly for conflating lived experi-

Mixed-effects regression models for changes in physical activity and screen time use in the study population, adjusted for demographics, household characteristics, and house-

hold norms (summer 2019 to summer 2020) — Columbus NM

Covariates Category Outcome Variable
GLTEQ Score Active Days/Week Daily Screen Time Use
(95% CI) (=60 minutes) (=4 hours)
(95% CI) (95% CI)
Parental Nativity Mexico Reference
United States —36.0 (—66.4 - —5.7)
Parental BMI Missing Reference Reference
Underweight and normal weight ~ —1.8 (—41.4 —-37.8) 1.7(-0.4-3.8)
Overweight —5.1(—50.3 —40.0) 05(-1.9-29)
Obese 4.7 (—39.4 - 48.9) 0.8(—1.4-3.0)
Household income Missing Reference
<$10,000 0.8(-2.3-4.0)
$10,000-$20,000 —-0.1(-3.3-3.1)
$20,000-$30,000 1.4(-21-4.38)

>$30,000
Age, Parent
Age, Child
Is your child entertained primarily through electronics? No
Yes
How often does your family do active things together? >3 times
=1 time
2-3 times
Is it hard for you to find time to play outside with your child? No
Yes
How many times does your family eat together during the week? =3 times
<3 times
Is it safe for your child to be active outside? No
Yes
Are there places close by for your child to be physically active? No
Yes

0.2(-3.2-3.7)
1.8(—-1.0-4.5) 0.0(—=0.1-0.2)
—0.02 (=0.1 -0.0)

Reference Reference

—31.4(-725-9.7) -0.9(-27-0.9)
Reference
-09(-36-1.7)
-1.3(-3.4-0.8)
Reference Reference
—21.6 (—56.7 -13.5) 09(-0.7-24)
Reference Reference
47.0 (4.0 - 90.0) 0.6 (—1.5-2.6)
Reference
1.2(-0.6 -2.9)
Reference

-1.9(-3.5--0.2)

Note: Results in bold font are statistically significant at p <.05; positive estimate indicates greater value than reference category; negative estimate indicates lesser value than
reference category; only covariates with p <.25 in the individual tests were included in the models.
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ences and effects inherited from the previous generation [31]. Our findings
here suggest that children’s physical activity may be influenced in part by
their parent’s nativity, supporting the claim that the experiences of one gen-
eration may reflect in the health outcomes of the following generation [32].

Additionally, our findings suggest that infrequent family meals/week
protected against decreases in children’s GLTEQ score. Although family
meals and physical activity have both been shown to protect against obe-
sity, previous research suggests that these demands compete with one
another given the time pressures’ in parents’ daily lives [33]. It is possible
that during the pandemic, some parents in our study chose to prioritize
their children’s physical activity over family meals.

At the community level of influence, not having community spaces
close by protected against decreases in children’s number of active days/
week. It is possible that the closure of recreational areas as a COVID-19
safety measure had greater negative impacts on children who had these
resources nearby and were accustomed to using them for physical activity.
Children who did not live close to these resources possibly engaged in other
forms of physical activity, such as home-based exercise, and were able to
sustain these forms of activity during the pandemic. Indeed, families with
outdoor spaces, such as backyards and driveways, have reported greater
engagement in outdoor physical activity among their children compared to
families without outdoor spaces in their homes; families with lower income
were less likely to have outdoor spaces in their homes compared to families
with higher income [34]. Consistent with this research, children in Brazil
with large outdoor spaces at their homes had higher levels of physical activity
compared to children with small or no outdoor spaces at their homes during
the COVID-19 pandemic [35]. Home-based exercise may be an effective way
of maintaining adequate physical activity during the pandemic when the use
of outdoor recreational areas is limited [36].

Parents in this study reported that their children’s screen time use
increased by 1.5 hours/day from summer 2019 to summer 2020 and the
percentage of children who engaged in heavy screen time use (=4 hours/
day) more than doubled. In a previous study conducted in Columbus in
2016 [20], approximately 15% of children engaged in heavy screen time
use on weekdays and >25% did so on weekend days; in our study heavy
weekly screen time use was greater in 2019 and in 2020. It is possible
that COVID-19 exacerbated screen time use trends among children in
Columbus, which may already have been on an upward trajectory. While
our study did not assess why children used electronic devices, prior work
has shown that homework and recreational activities such as video games
were the most common reasons for using electronics. The increased screen
time use observed in our study could not have been due to educational
purposes because the study time points were in the summer and summer
school was not provided in 2020 (Viridiana Sanchez [school principal],
personal communication, November 8, 2020). Regardless of the reason,
increased screen time use has several health implications. Children in our
cohort may be more likely to engage in heavy screen time use as adoles-
cents and be more likely to have anxiety and sleeping disturbances as a
result [17,37]. Increased screen time use has also been associated with
increased weight status of children and possibly lower physical activity
[38]. In our study, children’s active days decreased as their hourly screen
time increased in 2020.

To our surprise, no associations were found between the covariates we
studied and changes in screen time use; several associations had been pre-
viously documented between household norms and children’s screen time
use in Columbus [20]. While not completely understood, certain child
and parental demographic factors may be interacting with these norms.
Indeed we found that parents with an “overweight” or “obese” BMI classi-
fication were more likely to let someone in their household use electronics
during meals compared to parents without an “overweight” or “obese” BMI
classification. Furthermore, children who primarily spoke English were
more likely to use electronics during meals than children who primarily
spoke Spanish. We also found that parents born in Mexico were more likely
to have the television on during their children’s meals than parents born in
the US, and parents with a high school education or less were more likely to
believe that the use of electronics is the only way to keep their children
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entertained than parents with at least some college education. Thus, these
associations warrant more research to better understand the relationships
between household norms and demographic factors and their influence
on children’s physical activity and screen time use.

Based on the figures of child silhouettes, <10% of children in our study
were reported to be overweight or obese compared to >25% of Hispanic
children in the US [39]. It is possible that parents underreported their chil-
dren’s weight status in our study. Researchers who developed and tested
the child silhouettes for Hispanic children ages 3-5 reported that mothers
using these figures tended to perceive their children as thinner than
their actual size [21]. Since the children in our study ranged from ages
4-11, these figures may not have provided accurate measures for older
children. However, when considering only children ages 4-5, only 1/14
was reported to be overweight, suggesting that underreporting did play a
factor in children’s BMI classification.

Several study limitations must be noted. First, our study may have
excluded children in Columbus who dropped out of school due to COVID-
19 and those who were either home-schooled or attended school outside
of Columbus. However, school administrators indicated that the vast major-
ity of elementary school-aged children in Columbus receive their education
in the local elementary school. School administrators also reported a negli-
gible drop-out rate due to COVID-19. Second, our study excluded Columbus
Elementary School students who resided in Puerto Palomas, Mexico,
Columbus’ sister community directly across the border, due to extensive
communication challenges between faculty and parents during school
closures. Additionally, although we had a strong response rate, missing
responses and the small sample size created challenges when exploring
associations between covariates and our outcome measures; it is possible
that some potentially important covariates may have been excluded from
the adjusted mixed-effects regression models. Finally, parental self-report
measures and long recall periods may have introduced bias in our study data.

This study has multiple strengths. To the best of our knowledge, this
study is the first to assess the parental perception of the effect that
COVID-19 had on children’s physical activity in a US-Mexico border
colonia. Secondly, we obtained a strong response rate (over 72% of eligible
students), which can be attributed to the support of Columbus Elementary
School faculty and staff and highlights the importance of community part-
ners in community-based research. Lastly, the use of an online survey was
effective despite Internet access concerns in rural areas [40]. Using an
online survey and emphasizing completion through a smartphone, as this
study did, may be an effective way to collect data from rural communities
in future research. Data from the American Community Survey shows
that residents in rural areas in the US had greater access to smartphones
(79.5%) than a desktop or laptop (73.6%) in 2018 [41]. This finding sup-
ports previous research suggesting that rural border communities like
Columbus may have greater Internet access than expected [20].

5.1. Conclusion

The COVID-19 pandemic has negatively affected human health in a
multitude of ways, contributing to a staggering global disease burden,
loss of life, and increasing social isolation. To the best of our knowledge,
our study is the first to assess parent’s perception of the effect of COVID-
19 on children’s physical activity levels in the US-Mexico border region.
We provide evidence that children’s physical activity decreased and screen
time use increased during the pandemic. Most parents believed this change
in behavior to be a result of COVID-19 lockdown measures. More research
is needed to determine the longevity of these changes in behavior; it is pos-
sible that these changes have persisted since lockdown measures were
eased. Existing research on this topic is mixed; some studies suggest that
children’s physical activity and screen time use did not revert to pre-
pandemic levels after schools were reopened, while others suggest that
physical activity measures returned to their baseline upon students
returning to school [28,42]. Additional research is needed in Columbus to
determine children’s physical activity levels post-lockdown and to better
understand the implications of these changes on children’s long-term
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health. Hispanic children living in rural communities are already at higher
risk for childhood obesity than other children; a lack of physical activity
due to COVID-19 may exacerbate these risks and lead to a myriad of health
issues such as sleeping problems, irritability, feelings of sadness and overall
poorer health [17,39,43].

Results of this study point to the important influence of home and com-
munity environments on children’s physical activity. Future interventions
that promote children’s physical activity should consider incorporating
home-based exercise and be mindful of the time pressures faced by families
in their daily lives. Cultural norms associated with parental nativity and
family response to pandemic safety measures also warrant further study.
Our results can inform efforts to reverse changes in children’s physical
activity levels due to the COVID-19 pandemic and increase the resiliency
of border communities against the negative effects of future public health
threats.

Funding

This research did not receive any specific grant from funding agencies in
the public, commercial, or not-for-profit sectors.

Availability of data and material

Study data will not be available due to the small sample size and
concerns with the identification of participants.

Declaration of Competing Interest

The authors declare that they have no known competing financial inter-
ests or personal relationships that could have appeared to influence the
work reported in this paper.

References

[1] Centers for Disease Control and Prevention. Youth physical activity guidelines. US
Department of Health & Human Services; 2022, July 26. Retrieved September 23,
2022, from. https://www.cdc.gov/healthyschools/physicalactivity/guidelines.htm.
National Physical Activity Plan Alliance. The 2018 United States report card on physical
activity for children and youth. Retrieved September 23, 2022, from. https://
paamovewithus.org/for-transfer/reportcard/; 2022.

[3] Shearer C, et al. Physical activity and nutrition among youth in rural, suburban and
urban neighbourhood types. Canadian J Public Health. 2012;103(9 Suppl 3). https://
doi.org/10.1007/BF03403836. eS55-eS60.

[4] McDonald S, Dowda M, Colabianchi N, Porter D, Dishman RK, Pate RR. Perceptions of
the neighborhood environment and children’s afterschool moderate-to-vigorous physical
activity. Pediatr Exerc Sci. 2015;27(2):243-51. https://doi.org/10.1123/pes.2014-0139.

[5] Lindsay AC, Wasserman M, Muiioz MA, Wallington SF, Greaney ML. Examining influ-

ences of parenting styles and practices on physical activity and sedentary behaviors in

Latino children in the United States: integrative review. JMIR Public Health Surveill.

2018;4(1):e14. https://doi.org/10.2196/publichealth.8159.

US Department of Housing and Urban Development. Section 916 of Pub. L. 101-625.

Retrieved September 23, 2021, from. https://www.hud.gov/sites/documents/CDBG_

SEC916.PDF; 2022.

[7]1 Umstattd Meyer MR, Sharkey JR, Patterson MS, Dean WR. Understanding contextual
barriers, supports, and opportunities for physical activity among Mexican-origin chil-
dren in Texas border colonias: A descriptive study. BMC Public Health. 2013;13:14.
https://doi.org/10.1186,/1471-2458-13-14.

[8] Umstattd Meyer MR, Walsh SM, Sharkey JR, Morgan GB, Nalty CC. Physical and social
environmental characteristics of physical activity for Mexican-origin children: examin-
ing differences between school year and summer perceptions. BMC Public Health.
2014;14:958. https://doi.org/10.1186,/1471-2458-14-958.

[9] Ammar A, et al. Effects of COVID-19 home confinement on eating behaviour and phys-
ical activity: Results of the ECLB-COVID19 International Online Survey. Nutrients. 2020;
12(6):1583. https://doi.org/10.3390/nu12061583.

[10] Centers for Disease Control and Prevention. COVID data tracker. US Department of
Health & Human Services; 2022. Retrieved September 23, 2022 from. https://covid.
cdc.gov/covid-data-tracker/#cases_casesper100klast7days.

[11] Dunton GF, Do B, Wang SD. Early effects of the COVID-19 pandemic on physical activity
and sedentary behavior in children living in the U.S. BMC Public Health. 2020;20(1):
1351. https://doi.org/10.1186,/512889-020-09429-3.

[12] State of New Mexico, Office of the Governor. N.M. hits ‘reset, re-enacting most height-
ened level of statewide public health restrictions. Retrieved September 23, 2021,
from. https://www.governor.state.nm.us/2020/11/13/n-m-hits-reset-re-enacting-
most-heightened-level-of-statewide-public-health-restrictions/; 2020, November 13.

[2

[6

—

Dialogues in Health 1 (2022) 100053

[13] Minder R, Peltier E. Spain imposes nationwide lockdown to fight coronavirus. The New
York Times; 2021, November 16. https://www.nytimes.com/2020/03/14/world/
europe/spain-coronavirus.html.

[14] Ventura PS, Ortigoza AF, Castillo Y, Bosch Z, Casals S, Girbau C, et al. Children’s health
habits and COVID-19 lockdown in Catalonia: Implications for obesity and non-
communicable diseases. Nutrients. 2021;13(5):1657. https://doi.org/10.3390/
nul3051657.

[15] Lépez-Gil JF, Tremblay MS, Brazo-Sayavera J. Changes in healthy behaviors and meet-
ing 24-h movement guidelines in Spanish and Brazilian preschoolers, children and ado-
lescents during the COVID-19 lockdown. Children (Basel). 2021;8(2):83. https://doi.
org/10.3390/children8020083.

[16] Alonso-Martinez AM, Ramirez-Vélez R, Garcia-Alonso Y, Izquierdo M, Garcia-Hermoso
A. Physical activity, sedentary behavior, sleep and self-regulation in Spanish Pre-
schoolers during the COVID-19 Lockdown. Int J Environ Res Public Health. 2021;18
(2):693. https://doi.org/10.3390/ijerph18020693.

[17] Ajanovic S, Garrido-Aguirre J, Baro B, Balanza N, Varo R, Millat-Martinez P, et al. How
did the COVID-19 lockdown affect children and adolescent's well-being: Spanish par-
ents, children, and adolescents respond. Front Public Health. 2021;9:746052. https://
doi.org/10.3389/fpubh.2021.746052.

[18] Attanasio C, Montoya Bryan S. Most New Mexico students back in class amid virus
surge. Associated Press; 2022, January 5.https://www.usnews.com/news/best-states/
new-mexico/articles/2022-01-05/most-new-mexico-students-back-in-class-amid-virus-
surge.

[19] US Census Bureau. Columbus village, New Mexico. Retrieved September 23, 2021,
from. https://data.census.gov/cedsci/profile?g =1600000US3517050; 2020.

[20] McDonald JA, Sroka C, Olivares E, Marin M, Gurrola M, Sharkey JR. Patterns of screen
time among rural Mexican-American children on the New Mexico-Mexico Border. Prev
Chronic Dis. 2018;15:E113. https://doi.org/10.5888/pcd15.180070.

[21] Killion L, Hughes SO, Wendt JC, Pease D, Nicklas TA. Minority mothers’ perceptions of
children’s body size. Int J Pediatr Obes. 2006;1(2):96-102. https://doi.org/10.1080/
17477160600684286.

[22] Godin G. The Godin-Shephard leisure-time physical activity questionnaire. Health &
Fitn J Canada. 2011;4(1):18-22.

[23] US Department of Health and Human Services. National Survey of Children’s Health.
Retrieved September 23, 2021, from. https://www.census.gov/content/dam/Census/
programs-surveys/nsch/tech-documentation/questionnaires/2019/NSCH-T2.pdf;
2019, April 25.

[24] Centers for Disease Control and Prevention. Models and Frameworks for the Practice of
Community Engagement. Retrieved November 16, 2021, from. https://www.atsdr.cdc.
gov/communityengagement/pce_models.html; 2015, June 25.

[25] NM Department of Health. 2018 the state of health in New Mexico. Retrieved Septem-
ber 23, 2021, from. https://nmhealth.org/publication/view/report/4442/; 2018, April.

[26] Grimes A, Lightner JS, Eighmy K, Steel C, Shook RP, Carlson J. Decreased physical activ-
ity among youth resulting from COVID-19 pandemic-related school closures: natural exper-
imental study. JMIR FormatRes. 2022;6(4):e35854. https://doi.org/10.2196,/35854.

[27] Rossi L, Behme N, Breuer C. Physical activity of children and adolescents during the
COVID-19 pandemic - a scoping review. Int J Environ Res Public Health. 2021;18
(21):11440. https://doi.org/10.3390/ijerph182111440.

[28] Ten Velde G, Lubrecht J, Arayess L, van Loo C, Hesselink M, Reijnders D, et al. Physical
activity behaviour and screen time in Dutch children during the COVID-19 pandemic:
Pre-, during- and post-school closures. Pediatr Obes. 2021;16(9):e12779. https://doi.
org/10.1111/ijpo.12779.

[29] Pietrobelli A, Pecoraro L, Ferruzzi A, Heo M, Faith M, Zoller T, et al. Effects of COVID-19
lockdown on lifestyle behaviors in children with obesity living in Verona, Italy: A longi-
tudinal study. Obesity (Silver Spring, Md). 2020;28(8):1382-5. https://doi.org/10.
1002/0by.22861.

[30] Stverdkova T, Jacisko J, Busch A, Safafova M, Kolaf P, Kobesové A. The impact of
COVID-19 on physical activity of Czech children. PLoS One. 2021;16(7):e0254244.
https://doi.org/10.1371/journal.pone.0254244.

[31] Joseph RP, Benitez TJ, Ainsworth BE, Todd M, Keller C. Acculturation and physical ac-
tivity among Latinas enrolled in a 12-Month walking intervention. West J Nurs Res.
2018;40(7):942-60. https://doi.org/10.1177/0193945917692305.

[32] Fox M, Thayer Z, Wadhwa PD. Assessment of acculturation in minority health research.
Soc Sci Med. 2017;176:123-32. https://doi.org/10.1016/j.socscimed.2017.01.029.

[33] Chircop A, et al. Privileging physical activity over healthy eating: 'Time' to choose?
Health Promot Int. 2015;30(3):418-26. https://doi.org/10.1093/heapro/dat056.

[34] Perez D, Thalken JK, Ughelu NE, Knight CJ, Massey WV. Nowhere to Go: Parents’ de-
scriptions of children’s physical activity during a global pandemic. Front Public Health.
2021;9:642932. https://doi.org/10.3389/fpubh.2021.642932.

[35] Siegle C, Pombo A, Luz C, Rodrigues LP, Cordovil R, Sa C. Influences of family and
household characteristics on children’s level of physical activity during social distancing
due to COVID-19 in Brazil. Revista Paulista de Pediatria. 2020;39:€2020297. https://
doi.org/10.1590/1984-0462,/2021/39/2020297.

[36] Nyenhuis SM, Greiwe J, Zeiger JS, Nanda A, Cooke A. Exercise and fitness in the age of
social distancing during the COVID-19 pandemic. J Allergy Clin Immunol. 2020;8(7):
2152-5. https://doi.org/10.1016/j.jaip.2020.04.039. In practice.

[37] Lépez-Bueno R, Koyanagi A, Lopez-Sanchez GF, Firth J, Smith L. Association between
age of first exposure and heavy internet use in a representative sample of 317,443 ado-
lescents from 52 countries. Eur Child Adolesc Psychiatry. 2021;1-9. https://doi.org/10.
1007/500787-021-01869-5.

[38] Stiglic N, Viner RM. Effects of screentime on the health and well-being of children and
adolescents: a systematic review of reviews. BMJ Open. 2019;9(1):e023191. https://
doi.org/10.1136/bmjopen-2018-023191.

[39] Centers for Disease Control and Prevention. Prevalence of childhood obesity in the
United States. US Department of Health & Human Services; 2022, May 17. Retrieved
September 23, 2022, from. https://www.cdc.gov/obesity/data/childhood.html.


https://www.cdc.gov/healthyschools/physicalactivity/guidelines.htm
https://paamovewithus.org/for-transfer/reportcard/
https://paamovewithus.org/for-transfer/reportcard/
https://doi.org/10.1007/BF03403836
https://doi.org/10.1007/BF03403836
https://doi.org/10.1123/pes.2014-0139
https://doi.org/10.2196/publichealth.8159
https://www.hud.gov/sites/documents/CDBG_SEC916.PDF
https://www.hud.gov/sites/documents/CDBG_SEC916.PDF
https://doi.org/10.1186/1471-2458-13-14
https://doi.org/10.1186/1471-2458-14-958
https://doi.org/10.3390/nu12061583
https://covid.cdc.gov/covid-data-tracker/#cases_casesper100klast7days
https://covid.cdc.gov/covid-data-tracker/#cases_casesper100klast7days
https://doi.org/10.1186/s12889-020-09429-3
https://www.governor.state.nm.us/2020/11/13/n-m-hits-reset-re-enacting-most-heightened-level-of-statewide-public-health-restrictions/
https://www.governor.state.nm.us/2020/11/13/n-m-hits-reset-re-enacting-most-heightened-level-of-statewide-public-health-restrictions/
https://www.nytimes.com/2020/03/14/world/europe/spain-coronavirus.html
https://www.nytimes.com/2020/03/14/world/europe/spain-coronavirus.html
https://doi.org/10.3390/nu13051657
https://doi.org/10.3390/nu13051657
https://doi.org/10.3390/children8020083
https://doi.org/10.3390/children8020083
https://doi.org/10.3390/ijerph18020693
https://doi.org/10.3389/fpubh.2021.746052
https://doi.org/10.3389/fpubh.2021.746052
https://www.usnews.com/news/best-states/new-mexico/articles/2022-01-05/most-new-mexico-students-back-in-class-amid-virus-surge
https://www.usnews.com/news/best-states/new-mexico/articles/2022-01-05/most-new-mexico-students-back-in-class-amid-virus-surge
https://www.usnews.com/news/best-states/new-mexico/articles/2022-01-05/most-new-mexico-students-back-in-class-amid-virus-surge
https://data.census.gov/cedsci/profile?g=1600000US3517050
https://doi.org/10.5888/pcd15.180070
https://doi.org/10.1080/17477160600684286
https://doi.org/10.1080/17477160600684286
http://refhub.elsevier.com/S2772-6533(22)00053-3/rf0110
http://refhub.elsevier.com/S2772-6533(22)00053-3/rf0110
https://www.census.gov/content/dam/Census/programs-surveys/nsch/tech-documentation/questionnaires/2019/NSCH-T2.pdf
https://www.census.gov/content/dam/Census/programs-surveys/nsch/tech-documentation/questionnaires/2019/NSCH-T2.pdf
https://www.atsdr.cdc.gov/communityengagement/pce_models.html
https://www.atsdr.cdc.gov/communityengagement/pce_models.html
https://nmhealth.org/publication/view/report/4442/
mailto:jc26pm@nmsu.edu
https://doi.org/10.3390/ijerph182111440
https://doi.org/10.1111/ijpo.12779
https://doi.org/10.1111/ijpo.12779
https://doi.org/10.1002/oby.22861
https://doi.org/10.1002/oby.22861
https://doi.org/10.1371/journal.pone.0254244
https://doi.org/10.1177/0193945917692305
https://doi.org/10.1016/j.socscimed.2017.01.029
https://doi.org/10.1093/heapro/dat056
https://doi.org/10.3389/fpubh.2021.642932
https://doi.org/10.1590/1984-0462/2021/39/2020297
https://doi.org/10.1590/1984-0462/2021/39/2020297
https://doi.org/10.1016/j.jaip.2020.04.039
https://doi.org/10.1007/s00787-021-01869-5
https://doi.org/10.1007/s00787-021-01869-5
https://doi.org/10.1136/bmjopen-2018-023191
https://doi.org/10.1136/bmjopen-2018-023191
https://www.cdc.gov/obesity/data/childhood.html

J.C. Padilla et al. Dialogues in Health 1 (2022) 100053

[40] Pew Research Center. Internet surveys. Retrieved September 23, 2021, from. https:// [42] Hurter L, McNarry M, Stratton G, Mackintosh K. Back to school after lockdown: the
www.pewresearch.org/politics/methodology/collecting-survey-data/internet-surveys/; effect of COVID-19 restrictions on children's device-based physical activity metrics.
2022. J Sport Health Sci. 2022;11(4):530-6. https://doi.org/10.1016/j.jshs.2022.01.009.

[41] Martin M. Computer and Internet Use in the United States: 2018 — American Commu- [43] Johnson III JA, Johnson AM. Urban-rural differences in childhood and adolescent obe-
nity Survey Reports. Retrieved September 23, 2021 from. https://www.census.gov/ sity in the United States: a systematic review and meta-analysis. Child Obes. 2015;11
content/dam/Census/library/publications/2021/acs/acs-49.pdf; 2021, April. (3):233-41. https://doi.org/10.1089/chi.2014.0085.


https://www.pewresearch.org/politics/methodology/collecting-survey-data/internet-surveys/
https://www.pewresearch.org/politics/methodology/collecting-survey-data/internet-surveys/
https://www.census.gov/content/dam/Census/library/publications/2021/acs/acs-49.pdf
https://www.census.gov/content/dam/Census/library/publications/2021/acs/acs-49.pdf
https://doi.org/10.1016/j.jshs.2022.01.009
https://doi.org/10.1089/chi.2014.0085

	Early effects of COVID-�19 on physical activity and screen time use among elementary school students in Columbus, New Mexico
	1. Introduction
	1.1. Purpose

	2. Methods
	2.1. Recruitment
	2.2. Study variables
	2.3. Analysis

	3. Theory
	4. Results
	4.1. Child and parent demographics
	4.2. Household norms and community spaces
	4.3. Change in physical activity from Summer 2019 to Summer 2020
	4.4. Associations with a change in physical activity

	5. Discussion
	5.1. Conclusion

	Funding
	Availability of data and material
	Declaration of Competing Interest
	References




