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Abstract
Aim This study investigated how COVID-19 impacted the physical activity and sports participation of Pennsylvania residents
and their children.
Subject and methods Data were collected through an online survey of 525 Pennsylvania residents with a child between the ages
of 3 and 17. Data were collected in October 2020.
Results Nearly a third of respondents reported a decrease in their physical activity. Hispanics were more likely than non-
Hispanics to report a decrease in their physical activity. Older children were more likely to have a decrease in physical activity.
Children in homes with more children present were less likely to see such a decline. Men were more likely than women to see
COVID-19 as a barrier to physical activity for themselves and their child.
Conclusions The results of this study underscore the profound impact of the COVID-19 pandemic on our health as a nation.
Exercise, in all forms, plays a key role in overall health, weight, and disease resistance. It remains unclear how declines in
physical activity might persist over time, and among whom.
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Introduction

Each year, the Bloomberg Global Health Index ranks coun-
tries worldwide on overall health, considering factors such as
life expectancy, rates of disease, and environment. The U.S.
consistently ranks very poorly. In 2019, the U.S. was tied with
Lithuania as the 10th most unhealthy country ranked on the
index (Meszaros 2019). A key reason for this placement was
obesity. Adult obesity in the U.S. increased steadily since the
1970s to its 2017–2018 prevalence of 42.4% (Hayles et al.
2020). Rates of obesity are even higher among racial and
ethnic minorities as well as those with lower socioeconomic
status. These trends are not isolated to adults. In 2015–2016,
18.5% of youth ages 2–19 had obesity, up from 13.9% in
1999–2000 (Hayles et al. 2017).

Exercise is a key factor associated with health and body
weight. Specifically, exercise is associated with weight loss,

maintained weight loss, and can help offset the negative health
impacts of obesity even among those who remain obese
(Pe t r i dou e t a l . 2019 ) . The Phys i c a l Ac t i v i t y
Recommendations for Americans, 2nd edn, urges adults to
engage in 150 to 300 min of moderate-intensity exercise, 75
to 150 min of high-intensity exercise, or some combination of
the two each week (Piercy et al. 2018). As of 2016, approxi-
mately 80% of adults in the U.S. failed to meet these minimum
recommendations (Piercy et al. 2018).

The impact of COVID-19 on exercise patterns remains
unclear. Some research found that adults exercised less during
the pandemic than before (Mutz and Gerke 2021). Other work
found that those who exercised very little before the pandemic
increased their level of physical activity while those who were
more active tended to maintain their level of physical activity
(Brand et al. 2020). This study examines how COVID-19
affected family exercise and sports participation in
Pennsylvania specifically. Similar to many U.S. states,
Pennsylvania shut down gyms and other indoor exercise fa-
cilities in March 2020. Most sporting events were cancelled
through at least Fall 2020. Unemployment across the state
spiked as all but businesses considered essential were closed.
Most childcare facilities and schools closed statewide.
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Outdoor playgrounds were also closed though public parks
and many other outdoor recreational facilities remained oper-
ational. This study explores how changes such as these influ-
enced Pennsylvania families.

Typical patterns of activity

Identifying change in family exercise and sports participation
would be incomplete without discussion of typical patterns in
these activities. According to the Physical Activity Council
(2020), 73.2% of Americans ages 6 and older participated in
some form of sport or exercise in 2019. This percentage was
stable from 2014 to 2019. While the highest rates of partici-
pation occurred among those ages 18 to 24, the percentage of
those engaging in some sort of physical activity generally
increased with age (Physical Activity Council 2020). Most
children, similar to adults (Piercy et al. 2018), do not meet
minimum physical activity guidelines. The 2016 Shape of
the Nation report observed that less than half of children ages
6 to 11 engaged in the recommended 60 min of physical
activity per day; that percentage dropped to 8% among those
ages 12 to 19. Very few states haveminimum standards for the
amount of time students should participate in physical activity
(SHAPE America 2016).

Yet, schools play a key role in youth sports participation.
During the 2014–2015 school year, the National Federation of
State High School Associations (2016) determined that nearly
8 million youth nationwide participated in sports organized by
their high schools. Pennsylvania had the 6th highest count of
participants, at more than 319,000 (2016). In total, 64% of 8th
graders, 61% of 10th graders, and 58% of 12th graders partic-
ipated in school sports nationwide in 2014 (ChildTrends
2017); these figures have remained fairly consistent over the
past decade.

Gender, race, and SES

Patterns in exercise and sports participation vary substantially
by social status, race, and gender. Among U.S. adults in
homes earning less than $30 K a year, 12% reported regularly
wearing a smartwatch or fitness tracker to monitor their phys-
ical activity and health in 2019; that figure was 31% among
those living in homes earning $75 K or more (Vogels 2020).
Females were more likely to track their physical activity than
males although males were more physically active overall.
This gender difference extends to youth. Nearly 20% of fe-
males ages 13 to 17 were inactive in 2019 compared to 14% of
males in the same age group (Centers for Disease Control and
Prevention 2018). Across ages, those in lower income house-
holds are much less active than those in higher earning house-
holds. In 2019, 45% of those in homes earning less than $25 K
were inactive (no sports, no physical activity) compared to
16.5% of those in homes earning $100 K or more (Physical

Activity Council 2020). Black and Hispanic individuals are
generally less physically active thanWhite individuals though
more likely to work in occupations that require strenuous
physical activity (He and Baker 2005). These racial differ-
ences are linked, at least in part, to higher rates of individual
and neighborhood poverty among Black and Hispanic people
(Hawes et al. 2019).

Significant demographic gaps persist in school-based
sports participation among youth as well. Males are more
likely to participate in sports than females (National
Federation of State High School Associations 2016;
ChildTrends 2017). Participation is also much more likely
for youth from higher income families. According to one
study, only approximately a third of youth from families earn-
ing less than $25,000 per year participated in a team sport on
at least one day in 2016 (Aspen Institute 2017). For families
making $100,000 or more, that figure was more than 68%
(Aspen Institute 2017). The same trend holds for parental
education. Youth with more educated parents were substan-
tially more likely to participate in sports in 2013; the gap in
participation was roughly 20% between youth with college
educated parents and youth whose parents had not completed
high school (ChildTrends 2017). Pennsylvania data from the
2017 High School Youth Risk Behavior Survey also indicated
that Hispanic teens ages 13 to 17 were less likely to participate
in a school sports team than White individuals (Centers for
Disease Control and Prevention 2018).

Expected COVID-19 impact

There are several ways COVID-19 may impact exercise and
sports participation. Fear of COVID-19 transmission may
have dissuaded some families from participating in sports or
exercise with others (Choi and Bum 2020). With schools
closed, there were fewer opportunities for sports among youth.
Loss of childcare may take away from available leisure time
for parents and certain activities may be more difficult with
infants or young children present (Poulain et al. 2021). Single
parents, especially, may not have another adult available to
help care for dependent children when childcare is unavail-
able. However, parents and caregivers may also seek out ex-
ercise and sports opportunities as part of childcare or as a way
to spend time with family members. With many other options
for entertainment unavailable, such as movie theaters, exercise
and sports may be a more viable option. Loss of income,
however, may limit a family’s ability to pay for equipment,
fees, travel, and other related costs. Stress associated with job
loss, illness, and other lifestyle changes may also lead to
changes in physical activity (Stults-Kolehmainen and Sinha
2014). To date, it remains unclear whether the pandemic was
associated with increases or decreases in exercise and sports
participation, and among whom.
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The COVID-19 pandemic had disproportionate impacts
based on gender, race, and social class. More women than
men lost their jobs due to pandemic-related business closures
and layoffs (Karageorge 2020). This was partially because
womenweremore concentrated in industries, such as restaurant
service, that were more negatively impacted by the pandemic.
Further, many childcare facilities and schools closed forcing
some parents to stay home to care for their children. This ten-
dency was more common among women, who are also the
primary child caregivers in the U.S. (Karageorge 2020).
Similar to women, racial and ethnic minorities as well as those
with lower educational attainment were more likely to lose their
jobs as a result of the pandemic (Day et al. 2020). Due to these
trends, this study explores how changes in exercise and sports
participation varied by gender, race, and social class.

Data

Data for this study were obtained from a 100-item online
survey designed by the author titled Athletics and Parenting.
Topics addressed by the survey included parents’ history of
exercise and sports participation, parent reports of child exer-
cise and sports participation, and perceived barriers to exercise
and sports, among others. Part of the survey had respondents
answer questions about each of their children. Only responses
regarding the oldest/ only child are considered in this study.
The survey was administered in October 2020. All survey
procedures were vetted and approved by an Institutional
Review Board prior to administration. The author has no con-
flicts of interest to report.

The Qualtrics survey research company was contracted by
the author to both locate respondents and administer the sur-
vey to those respondents. Qualtrics maintains and works with
market research panels consisting of more than six million
individuals across the U.S. Members of these panels complete
surveys in exchange for points, sky miles, and gift cards pro-
vided directly by Qualtrics. No additional compensation was
offered by the author. Eligible respondents were Pennsylvania
residents with the following characteristics: age 18 or older,
English-speaking, non-institutionalized, parent or legal guard-
ian of a child ages 3 to 17 and reside at least part-time with
their child ages 3 to 17. Potential respondents were first asked
a set of demographic questions to assess eligibility. Quotas
ensured the final sample would be representative of
Pennsylvania demographics based on 2019 U.S. Census fig-
ures for gender, race and ethnicity, rural residence, and in-
come. Once a given demographic category was represented
in proportion to the Pennsylvania population (rural residents,
for example), no more respondents from that demographic
category were permitted to participate in the study.

Eligible respondents were shown an informed consent docu-
ment. Only consenting respondents were directed to the core
survey. Participants indicated their consent to proceed with the

survey by selecting yes to the statement, “I have read the in-
formed consent document and agree to participate of my own
free will in this study.” The target sample size for this study was
500. A rudimentary power analysis (Rosner 2015) indicated that
a sample size of at least 500 was necessary to detect an 8 to 10%
difference in physical activity from the 73% of Americans who
identified as physically active before the pandemic (Physical
Activity Council 2020). Past work with German residents found
that more than 30% of adults changed their physical activity
patterns as a result of COVID-19 (Mutz and Gerke 2021). In
total, 5051 Qualtrics panelists were invited by email to take the
survey, 2836 individuals entered the survey, 1729 respondents
were either ineligible or failed a data quality check (i.e. missed an
attention check question), and 584 respondents tried to take the
survey after their demographic quota had already been filled so
they could not take the survey. These steps resulted in a final
sample of 525. Respondents took an average of 26 min to com-
plete the survey.

Measures

COVID-19 impact The impact of COVID-19 on self and family
activity is the dependent variable in this study. It was assessed
in three ways: perceived changes in frequency of parent and
child physical activity over time, change in frequency of par-
ent and child exercising together, and perception of COVID-
19 as a barrier to parent or child participation.

The survey asked respondents how they felt COVID-19
impacted their own and their child’s physical activity patterns.
To assess perceived personal impact, respondents were asked
“How did your activity level change, if at all, during the peak
of the COVID-19 crisis (March through July 2020)?”
Response options were “I was more physically active during
the crisis than before,” “I was less physically active during the
crisis than before,” and “my physical activity did not change
as a result of the crisis.” At the time the survey was adminis-
tered, the second spike in cases that occurred in late 2020 had
not yet occurred. The survey question focused on the child
asked “How, if at all, was this child’s physical activity affected
during the peak of the COVID-19 crisis (March through
July 2020)? Please select all that apply.” Answer options in-
cluded: they had to stop playing a sport, their physical activity
decreased, they started playing a new sport, they started par-
ticipating in a new type of exercise, I spent more time exercis-
ing with them, I spent more time playing sports with them,
their physical activity increased, and they spent more time
outside. These survey questions were used to create two bina-
ry indicators: parent decreased activity (1 if yes, 0 if no), child
decreased activity (1 if yes, 0 if no).

The survey also asked how often parents exercised with
their children and whether this changed over time.
Respondents were asked: “Do you and this child exercise
together?” with answer choices of never (0), less often than
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once a month (1), once a month, a few times a month, once a
week, 2–3 times a week, 4–6 times a week, and daily (8). A
follow-up question asked “How, if at all, has this changed as a
result of the COVID-19 pandemic?” Response options were
“I exercise with my child more than I used to,” “I exercise
with my child less than I used to,” and “no change”. The latter
question was used to create a binary indicator of whether
parent–child exercise frequency decreased (1 if yes, 0 if no).

Respondents were asked about barriers to participation,
both for themselves and their children. Regarding personal
barriers, the survey asked “Do you feel that any of the follow-
ing limit your own exercise or participation in sports? Please
check all, if any, that apply.” The COVID-19 pandemic was
among the items listed. Regarding perceived child barriers to
participation, the survey asked “Do you feel that any of the
following limit this child’s participation in sports or exercise?
Please check all, if any, that apply.” The COVID-19 pandemic
was among the items listed. These survey questions were used
to create two binary indicators: parent perceived COVID-19
as a personal barrier (1 if yes, 0 if no) and parent perceived
COVID-19 as a child barrier (1 if yes, 0 if no).

DemographicsDemographic characteristics were the indepen-
dent variables in this study. These included parent and child
gender (male, female), number of children in the home, parent
and child age in years, parent race (White, Black, other race),
parent ethnicity (Hispanic, non-Hispanic), parent marital sta-
tus (currently married or cohabiting, not currently married or
cohabiting), typical (not COVID-impacted) annual household
income (under $20 K, $20 K–$29,999, $30 K–$39,999, …,
$110 K+), and whether respondent lived in a rural area (yes/
no). Respondents self-identified whether they lived in a rural
area.

Plan of analysis

All dependent variables are dichotomous. Logistic regression
was used to estimate associations with demographic charac-
teristics. Odds ratios are shown in tables. An odds ratio greater
than 1 indicates that a given demographic trait was associated
with greater odds of a decrease in activity, decrease in parent–
child exercise, or a greater likelihood of reporting COVID-19
as a barrier, respectively. All models were calculated with
robust standard errors. Household income was treated as a
continuous predictor variable.

Results

Sample characteristics

Sample characteristics are shown in Table 1. By design, po-
tential participants in the study were selected such that the

resulting sample would be representative of Pennsylvania de-
mographics in 2019 (U.S. Census Bureau 2019). Even so,
there were some deviations from typical Pennsylvania resi-
dents. There were more females represented in the sample
(57%) than males (43%). White individuals were slightly
overrepresented in the sample at 84% compared to the propor-
tion White in the Pennsylvania population (82%) (U.S.
Census Bureau 2019). The proportion of the sample identify-
ing as Black (11%) mirrored the Pennsylvania population
closely. Hispanics were underrepresented in the sample at
3% compared to 8% in Pennsylvania overall (U.S. Census
Bureau 2019). Approximately a quarter of the sample lived
in a rural area. Median income in the sample was in the $60 K-
$69,999 range.

Table 1 Sample characteristics (n = 525)

Ordinal/ continuous measures N Mean (SD) Range

Child age 525 11.14 (3.87) (3, 17)

Parent age 525 39.76 (9.12) (18, 75)

Number of children 525 2.09 (1.08) (1, 7)

Categorical measures N Proportion 95% CI

Parent decreased activity 168 32.00% (0.28, 0.36)

Child decreased activity 157 29.90% (0.26, 0.34)

Parent-child exercise decreased 78 14.86% (0.12, 0.18)

COVID-19 as personal barrier 247 47.05% (0.43, 0.51)

COVID-19 as child barrier 299 56.95% (0.53, 0.61)

Child male 317 60.38% (0.56, 0.64)

Parent male 224 42.67% (0.38, 0.47)

Lives in rural area 133 25.33% (0.22, 0.29)

Hispanic 12 2.29% (0.01, 0.04)

Race: White 439 83.92% (0.80, 0.87)

Black 58 11.05% (0.09, 0.14)

Other race 28 5.33% (0.04, 0.08)

Income: < $20 K 81 15.43% (0.13, 0.19)

$20 K – $29,999 39 7.43% (0.05, 0.10)

$30 K – $39,999 40 7.62% (0.06, 0.10)

$40 K – $49,999 46 8.76% (0.07, 0.12)

$50 K – $59,999 48 9.14% (0.07, 0.12)

$60 K – $69,999 36 6.86% (0.05, 0.09)

$70 K – $79,999 27 5.14% (0.04, 0.07)

$80 K – $89,999 33 6.29% (0.04, 0.09)

$90 K – $99,999 31 5.90% (0.04, 0.08)

$100 K–$109,999 26 4.95% (0.03, 0.07)

$110 K+ 118 22.48% (0.19, 0.26)

Marital status: Single 83 15.81% (0.13, 0.19)

Married or cohabiting 387 73.71% (0.70, 0.77)

Other marital status 55 10.48% (0.08, 0.13)

SD refers to standard deviation. CI refers to confidence interval. N refers
to the count for a particular response category for categorical measures
and for total number of responses for ordinal and continuous measures
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In regard to COVID-19, nearly a third, 32%, of parents
reported that they, personally, experienced a decrease in their
physical activity as a result of the pandemic. Approximately
30% reported that their child (or oldest child if they had mul-
tiple children) had a decrease in physical activity. Some fam-
ilies exercise together. In this study, 15% of parents reported
that they exercised with their child less often as a result of the
pandemic. In total, 47% of respondents felt that COVID-19
was a barrier to their physical activity or sports participation.
More, 57%, reported that COVID-19 was a barrier for their
child.

Demographic variation in COVID-19 impact

Table 2 displays the results of logistic regression models
predicting changes in physical activity as a result of the pan-
demic as well as whether parents perceived the pandemic as a
barrier to physical activity for themselves or their child. In all
models, White was the reference category for race and single
was the reference category for marital status. There were few
instances of variation in these outcomes by demographic char-
acteristics. Regarding parents’ physical activity, Hispanics
were 3.7 times more likely than non-Hispanics to report a
decrease in physical activity due to the pandemic.

In the second model in Table 2, focusing on child physical
activity patterns, the odds of experiencing a drop in physical
activity increased by 1.07 times for every year of age. In other
words, older children were more likely to experience a decline
in physical activity. In contrast, every additional child in the
household was associatedwith a 21% decrease in the odds of a
drop in physical activity. Children in larger households were

less likely to reduce their physical activity during the pandem-
ic. There was no significant demographic variation in the third
model predicting change in parent–child exercise frequency.

There were several instances of demographic variation in
the last two models in Table 2. These two models predicted
perceptions of COVID-19 as a personal barrier to a respon-
dent’s physical activity or as a barrier to their child’s physical
activity, respectively. In the model predicting perceptions of a
personal barrier, older respondents were less likely than youn-
ger respondents to see COVID-19 as a barrier to activity. Each
year of age was associated with a 3% decrease in the odds of
seeing COVID-19 as a barrier. Males, however, were 3.13
times more likely than females to perceive COVID-19 as a
personal barrier. In the last model, males were 2.39 times more
likely than females to note COVID-19 as a barrier to their
child’s physical activity. In both of the last two models, rural
residents were less likely than others to see COVID-19 as a
barrier. In the last model specifically, rural residents were
nearly half (46%) as likely as others to feel that COVID-19
limited their child’s physical activity.

Discussion

While the COVID-19 pandemic affected all or nearly all U.S.
residents in some way in 2020, the pandemic had dispropor-
tionate impacts based on gender, race, and social class in areas
such as employment and childcare (Day et al. 2020;
Karageorge 2020). This study explored how COVID-19 af-
fected exercise and sports participation patterns among
Pennsylvania residents and their children. It was expected that

Table 2 Logistic regression models predicting changes in activity and perceptions of COVID-19 as a barrier to activity (n = 525)

Child age Parent less active Child less active Parent-child exercise decreased COVID-19 as parent barrier COVID-19 as child barrier

0.98 (0.03) 1.07 * (0.03) 1.05 (0.04) 1.03 (0.03) 0.98 (0.03)

Parent age 0.99 (0.01) 1.00 (0.01) 0.97 (0.02) 0.97 * (0.01) 0.99 (0.01)

Child male 0.88 (0.18) 1.15 (0.25) 0.77 (0.21) 1.14 (0.23) 0.93 (0.18)

Parent male 0.86 (0.21) 1.20 (0.29) 1.41 (0.46) 3.13 ** (0.73) 2.39 ** (0.54)

Lives in rural area 0.89 (0.21) 0.69 (0.17) 0.65 (0.22) 0.68 + (0.16) 0.54 ** (0.12)

Income 0.94 + (0.03) 0.99 (0.04) 0.95 (0.04) 1.05 (0.03) 0.97 (0.03)

Black 1.07 (0.33) 1.28 (0.43) 1.33 (0.53) 1.59 (0.51) 0.96 (0.31)

Other race 0.71 (0.35) 0.69 (0.34) 2.87 + (1.61) 1.63 (0.81) 1.08 (0.52)

Hispanic 3.72 * (2.49) 1.98 (1.41) 3.52 (2.77) 1.42 (1.04) 1.02 (0.72)

Married 0.86 (0.26) 1.35 (0.45) 0.79 (0.30) 1.01 (0.34) 1.55 (0.47)

Other marital status 1.13 (0.43) 1.48 (0.63) 0.36 + (0.22) 1.48 (0.62) 1.56 (0.60)

Number of children 1.06 (0.09) 0.79 * (0.08) 1.07 (0.12) 0.88 (0.08) 0.88 (0.08)

Constant 1.24 (0.66) 0.26 * (0.15) 0.52 (0.39) 1.10 (0.56) 2.38 + (1.23)

Pseudo R-squared 0.03 0.03 0.07 0.10 0.06

**p < 0.01. *p < 0.05. +p < 0.10. Standard errors in parentheses
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sports and exercise would also be impacted differently based
on a person’s gender, race, ethnicity, or social status. The
results of this study show that, with a few notable exceptions,
this was not the case. While nearly a third of respondents
reported a decrease in their physical activity, these decreases
spanned across genders, races, and social classes.

One deviation from this pattern was that Hispanics were
much more likely than non-Hispanics to report a decrease in
their physical activity. It may be that this result was an artifact
of a small sample. However, there are other possible explana-
tions. In 2020, Hispanics were more likely to become ill and
die fromCOVID-19 thanWhite and other racial/ethnic groups
(Calo et al. 2020). Hispanics were more likely than non-
HispanicWhite individuals to work in occupations considered
essential such as grocery stores, sanitation, and food service
(Calo et al. 2020). These occupations are not conducive to
telecommuting, further elevating risk. Hispanics were much
more fearful of COVID-19 than other racial or ethnic groups
(Pew Research Center 2020). Fear of contracting COVID-19
may have contributed to reduced physical activity. Some
Hispanics may have faced language barriers or immigration
concerns not encountered to the same degree by other racial or
ethnic groups.

However, racial and ethnic differences did not extend to
decreases in child physical activity or decreases in how often
parents exercised with their children. The only distinguishing
factors for child activity were child age and number of chil-
dren in the home. Older children were more likely to experi-
ence a decrease in physical activity. Children in homes with
more children present, however, were less likely to see such a
decline. Since physical activity participation increases with
age (Physical Activity Council 2020), older childrenmay have
been more likely to participate in school-sponsored sports and
other activities that were suspended when schools and facili-
ties closed. Older teens tend to spend more time with same-
age peers than younger children (Lam et al. 2012).With social
distancing measures in place, previous activities involving
sports or physical activity may have become less feasible.
Older children may also face difficulties with remote learning
during the pandemic. Although some youth thrived online,
others struggled with the time commitment and reduced one-
on-one time with instructional staff (Dynarski 2018).

Decreases in physical activity were less likely in multi-
child homes. Social distancing guidelines did not apply or
extend to those within one’s own home in most cases.
That meant that siblings could continue to play and inter-
act together, both in physical activity and in other ways.
This difference may explain why those with other children
in the home were less likely to decrease their physical
activity during the pandemic. Furthermore, loss of other
entertainment options, such as movie theaters, may have
increased the amount of time siblings normally would
spend together.

While there were no differences between genders in wheth-
er physical activity decreased as a result of the pandemic, there
were substantial gender differences in perceptions of the pan-
demic as a barrier to physical activity and sports participation.
One contributing factor may be that, pre-pandemic, adult men
were more physically active and more involved in team sports
than women (Azevedo et al. 2007; Tuyckom et al. 2010).
Among youth, males were more likely to participate in
school-sponsored sports than females (National Federation
of State High School Associations 2016; ChildTrends 2017).
As a result, men may have been more likely to perceive
COVID-19 as a threat to their normal physical activity rou-
tines. With school closures, many youth sports were cancelled
or postponed. Major sports leagues such as the National
Hockey League cancelled their seasons, as did minor leagues.
Social distancing and stay-at-home orders further limited team
sports involvement. Men, as a demographic group, may have
been able to offset the lack of team sports with other physical
activities. However, they may have been more likely to per-
ceive COVID-19 as a barrier to team and group activities more
commonly frequented by males than females.

A final demographic difference was that rural residents
were about half as likely to see COVID-19 as a barrier to
physical activity. Unlike urban residents, those in rural areas
may have more immediate access to green spaces and outdoor
recreation than those in urban areas. Use of these spaces was
largely unaffected by COVID-19 public health regulations.
When gyms and other indoor facilities closed, rural residents
might have been more likely to identify and recognize other
opportunities to stay active. This study found that the rural–
urban difference emerged particularly for perceptions of the
pandemic as a barrier to child activity. On average, rural res-
idents typically have lower household incomes than their
urban and suburban counterparts. Lareau (2003) observed that
working class parents were more likely than middle class par-
ents to encourage their children to take part in unstructured
activities, those least affected by the pandemic. Children from
lower-income households are less likely to be active and less
likely to participate in school-sponsored sports (Aspen
Institute 2017; Physical Activity Council 2020). Loss of
school-sponsored opportunities due to COVID-19might seem
like less of a barrier to being active as a consequence.

Practical impact and directions for further study

Aside from the few examples just discussed, the key message
from this study appears to be one of consistent impact, not
disparate impact. Decreases in physical activity spanned
across demographic groups; nearly a third of the sample re-
ported decreases in physical activity for themselves or their
child. Pennsylvania residents were also highly likely to per-
ceive COVID-19 as a barrier to their physical activity even if
they were likely to find other avenues to stay active. These
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changes are troublesome. Exercise is a key factor in maintain-
ing a healthy weight (Petridou et al. 2019); obesity is common
in the U.S. (Hayles et al. 2020). It is already known that most
Americans do not meet the recommended minimum amount
of physical activity each week (Piercy et al. 2018).
Additionally, moderate exercise reduces a person’s likelihood
of infection or becoming sick (Gleeson and Walsh 2012), a
key concern in the midst of a global pandemic. It remains
unclear what other steps individuals and families may be tak-
ing to stay healthy, including changes in diet and hygiene.

A critical practical concern is whether decreases in physical
activity will persist long-term. Developing a strong exercise
habit increases the likelihood that a person will continue to
exercise even with short-term interruptions due to illness, in-
jury, holidays, or other factors (Rebar et al. 2020). Developing
an inactivity habit may be difficult to overcome. This tenden-
cy may be compounded by fears of disease spread or concerns
about cleanliness that could persist long after the pandemic
ends. Further study after the pandemic is needed to assess
return to physical activity among the inactive and remaining
perceptions of barriers. Identifying these may pinpoint areas
for intervention, such as efforts to educate individuals on how
they can stay active at home. Additionally, it is important to
determine how the economic impact of the pandemic may
impact sports participation. Those with lower income are al-
ready less likely to be active and participate in sports (Aspen
Institute 2017; Physical Activity Council 2020). An economic
downturn may widen the participation divide.

Limitations

This study has several characteristics that may limit the
ability to generalize from results. First, the sample was
drawn exclusively from Pennsylvania. Inferences for oth-
er states or regions cannot be drawn, especially since re-
sponses to COVID-19 varied widely state to state.
Second, the sample was obtained through a market re-
search panel. Although Qualtrics used quotas and targeted
recruiting to align sample demographics with those for the
state as a whole, individuals who choose to take surveys
for points or other incentives may differ from residents
more broadly. Women and White individuals were over-
represented, as were parents whose oldest or only child
was male. It is possible that the title of the survey,
Athletics and Parenting, was somehow more appealing
to these individuals than others. The study did not track
physical activity precisely over time, relying on self-
reports of change instead. Respondent recall is prone to
error. The study did not explore which specific types of
exercise or sports were more prone to change due to the
pandemic. Lastly, respondents self-identified whether they
lived in a rural area or not. Their self-reports may not be
accurate to more objective measures of rurality.

Conclusion

This study investigated howCOVID-19 impacted the physical
activity and sports participation of Pennsylvania residents and
their children. Other sources had identified examples of dis-
parate impact in employment and mortality based on factors
such as race, ethnicity, socioeconomic status, and gender. This
study found only limited evidence of varied impact on phys-
ical activity, suggesting that COVID-19 reduced physical ac-
tivity among individuals across demographic subgroups. In
this context, COVID-19 was largely a leveling force. This
study also found that changes in physical activity and percep-
tions of COVID-19 as a barrier to physical activity were dis-
tinct constructs. Men, in particular, were more likely to per-
ceive COVID-19 as a barrier even though there was no gender
difference in actual changes in physical activity. The results of
this study underscore the profound impact of the COVID-19
pandemic on our health as a nation. Exercise, in all forms,
plays a key role in overall health, weight, and disease resis-
tance. It remains unclear how declines in physical activity
might persist over time, and among whom.
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