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Abstract

Objectives: To understand the impact of the COVID-19 pandemic on parental perceptions of
health behaviors and food insecurity among children with overweight and obesity living in San
Francisco and to assess the relationship between food insecurity and dietary intake during the
pandemic.

Methods: Parents of children ages 4-12 in San Francisco with BMI>85th percentile measured at
a clinic visit at an FQHC or academic practice from January 15t to March 15, 2020 were eligible
to participate. Parents completed a survey reporting on child health behaviors and household food
insecurity prior to and since the start of the pandemic. Survey items were abstracted from validated
surveys with adaptations. Regression models evaluated associations between food insecurity and
dietary intake variables.

Results: Most participants (n=145) were publicly insured (90%), Latino (77%), and spoke
Spanish at home (70%). Parents perceived that child mean daily non-academic screen time was
higher during the pandemic compared to before (3.8 hours vs 1.6 hours). Mean daily physical
activity was reported to be lower compared to prior to the pandemic (1 hour vs 1.8 hours). On
average, reported bedtime shifted 1.6 hours later. Food insecurity increased significantly, but was
not associated with intake of fruits, vegetables, sugar-sweetened beverages, or foods with added
sugar during the pandemic.
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Conclusion: Parents of children with overweight or obesity in San Francisco perceive increased
child screen time, decreased physical activity and later bedtimes during the COVID-19 pandemic.
Findings suggest a need for policies that support healthy lifestyle behaviors among low-income
children during the pandemic.
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Introduction

While children are at low risk of serious morbidity or death from COVID-19 disease,!
pandemic mitigation strategies may have negative effects on child health. Childhood
obesity is highly prevalent in the United States? and increases risk for hypertension,3
dyslipidemia?® and type 2 diabetes.> Pandemic containment strategies that result in the
closure of schools, recreational programs, and playgrounds may worsen obesity and
children’s cardiovascular health.5-2 School attendance is protective against increases in
obesity,10 and both physical activity and adequate sleep are critical for preventing excess
weight gain; earlier bedtimes are also associated with lower child BMI.11-13 Children’s
body-mass-index (BMI) percentiles tend to decrease or plateau during the school year
and increase over the summer break.14-16 Furthermore, summer time effects on BMI are
most prominent in children with overweight or obesityl? and among Latino and African-
American children.® These groups, which already shoulder disproportionate direct effects
of COVID-19,17 may be at highest risk of obesity related health disparities due to school
closures.!

The reasons why school attendance promotes healthier weight trajectories among children
are not entirely clear, but likely include increased opportunities for structured physical
activity, decreased screen time, healthier meal options at school, fewer opportunities for
snacking, and earlier school day bedtimes.18:19.13 Shelter-in-place orders may have a greater
impact on children’s cardiovascular and metabolic health than summer time school closures
alone because of the concurrent closures of schools, parks, and recreational facilities.29 In
addition, widespread job loss resulting in higher rates of household food insecurity may lead
to lower consumption of fruits and vegetables and higher consumption of processed foods
and beverages.?1-23 Understanding how pandemic mitigation approaches affect child health
behaviors including physical activity, screen time, sleep and diet as well as the impact on
household food insecurity is critical to creating policies that protect the community while
doing the least harm to children.

Studies to date have documented parental perceptions that school age children have
decreased their daily physical activity and increased sedentary time during the
pandemic,24:25 and have also revealed increased intake of high-calorie nutrient foods

and beverages.2% In addition, a multi-national study of adolescent dietary behavior found
increased intake of fried foods and sweets compared to before the pandemic, as well

as increased consumption of fruits, vegetables, and legumes.?” A key limitation of the
current literature on the relationship between COVID mitigation strategies and child health
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behaviors is the paucity of data on low-income and racial-ethnic minority children in the
United States.

To address the current gap, we conducted a study among a mainly low-income sample of
children ages 4-12 years in San Francisco, CA with BM1>85! percentile. Our objectives
were to determine parents’ perceptions of patterns of child screen time, physical activity,
dietary intake, and bedtime during the COVID-19 pandemic compared to prior to the
imposition of shelter-in-place orders in mid-March 2020 which led to closures of schools,
playgrounds and recreational facilities. Second, we evaluated the prevalence of food
insecurity before and after the start of shelter-in-place orders and determined whether
food insecurity was associated with reported child intake of fruits and vegetables, sugar-
sweetened beverages, and foods high in added sugar during the pandemic.

Study Design

This was a cross-sectional study. Data were collected via a one-time survey. Parents reported
on family demographics, child health behaviors before and after the start of the pandemic
and family food insecurity before and after the start of the pandemic. Parents were given the
option of completing the survey verbally by phone with a research assistant or on their own
via an e-mailed link to an electronic survey.

Recruitment and Procedures

Eligibility criteria included the child being between the ages of 4 and 12 at the start of the
study and having a BMI>85™ percentile measured at a clinic visit at either the Zuckerberg
San Francisco General Hospital (ZSFG) Children’s Health Center, a federally qualified
health center, or one of four UCSF Health primary care sites in San Francisco between
January 15t and March 15t 2020. The ZSFG Children’s Health Center serves publicly
insured children only, while UCSF Health primary sites serve both private and publicly
ensured children. Exclusion criteria included parents speaking a language other than English
or Spanish, the child having a medical condition that predisposes to obesity, or the child
taking medications that cause weight gain (i.e anti-psychotics). Potential participants were
identified via medical records search. Primary care providers of each potential participant
were then contacted to confirm that the child met eligibility criteria. Research staff called
parents and briefly explained the study to them. If parents were interested, research staff
provided full details of the study and obtained a verbal consent. An information sheet

was then mailed to all parents who consented. The survey was available for completion in
English and Spanish and research staff were bilingual. Parents received a $25 gift card in the
mail after completing the survey. All recruitment took place in June, July and August 2020.
The study was approved by the IRB of the University of California San Francisco.

Study Variables

Child non-academic screen time: To assess screen time, parents were asked “About
how much time did your child spend on screen time on a typical weekday before the start of
the shelter-in-place order on March 16™, 2020? Please include any time that your child spent
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watching television shows, watching videos or movies, and playing video gamesona TV,
laptop, cell phone, iPad/tablet, or videogame system. Please do not include time spent doing
school work.” Response options included “0 minutes,” “30 minutes,” “1 hour,” “2 hours,” “3
hours,” “4 hours,” “5 hours,” “6 hours,” “7 hours,” “8 hours,” and “greater than 8 hours.”
The question was then asked again about a typical weekday since March 16, 2020. This
question was adapted from a question from the National Health and Nutrition Examination
Survey (NHANES) to include a broader array of different non-television screen time options
and to specifically exclude academic screen time.28

Child physical activity: To assess physical activity, parents were asked “On a typical
day beforethe start of shelter-in-place on March 16t 2020, about how much total time did
your child spend doing physical activity? Add up all the time he or she spent in any kind

of physical activity that increased his/her heart rate and made him/her breathe hard some

of the time.” The response options included: “0 minutes,” “15 minutes,” “30 minutes,” “45
minutes,” “1 hour,” “2 hours,” “3 hours,” 4 hours” and “greater than 4 hours.” The question
was then repeated to ask about physical activity on a typical day since March 16, 2020.

This question was adapted from a question in the NHANES 2019-2020 survey.28 We used
the same wording to describe physical activity but asked parents to specify the amount of
physical activity on a typical day rather than the number of days per week that the child
exceeds 60 minutes of physical activity. We made this change as we anticipated that some
children may fail to ever meet the 60 minute threshold but may still do regular physical
activity. Parents were then asked whether their child had done any of the following since the
start of the shelter-in-place order: 1) “gone outside to walk, run, or ride a bike?” 2) “played
outside” or 3) “done any exercise videos.” If parents answered yes, they were asked how
often the child engaged in the activity with the following response options: “less than once
a week,” “1-2 x per week,” “3-4 x per week,” “5-6 x per week” and “every day.” Finally,
parents were asked “Do you have an outdoor space that is part of your home or apartment
building where your child can play during shelter-in-place?”

Child bedtime: To assess child bedtime, parents were asked “On a typical weekday before
the start of the shelter-in-place order, about what time did your child go to bed at night?”
The response options were in half hour increments from “6:00 pm” to “midnight” and “after
midnight.” Parents were then asked about their child’s bedtime on a typical weekday since
March 16, 2020.

Child dietary intake: We asked parents to quantify child dietary intake in servings during
the pandemic only. We also assessed parents’ overall perception of change in intake for
each category of food and beverages from prior to the pandemic. To assess sugar-sweetened
beverage (SSB) intake, we asked “In the past seven days, on how many days has your child
had a beverage with added sugar including soda, sweetened fruit drinks like Snapple and
Capri Sun, sports drinks, lemonade, or agua fresca?.” They were then asked “On the days
that your child drank beverages with added sugar, how many servings did he/she have?

A serving is 8 ounces.”29 Parents were then asked whether they thought their child was
drinking “more” “less” or “the same” amount of SSBs compared to prior to the start of the
shelter-in-place order. To assess fruit intake, parents were asked on how many days their
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child consumed fruit in the previous week and how many servings they consumed on the
days they ate fruit, with a serving defined as 1 piece of fruit or 1 cup of chopped fruit.
Vegetable intake was determined with an identical question. A serving of vegetables was
defined as 1 cup of raw or cooked vegetables.30 Parents were then asked whether their child
was eating “more,” “less” or “the same” amount of fruits and vegetables compared to prior
to the shelter-in-place order. Finally, intake of foods high in added sugar was assessed via
the following question: “In the past seven days, on how many days has your child eaten
foods with added sugar including cookies, ice cream, cake, chocolate, candy, pan dulce, and
pastries?” Parents were then asked whether their child was eating “more” “less” or “the
same” amount of foods with added sugar compared to prior to the start of the pandemic.

Food Insecurity: We assessed household food insecurity priorto March 16t 2020 and
since March 16™ 2020 using the 2-item Hunger Vital SigrP which asks participants to listen
to or read two statements describing food insecurity and reply with “often true” “sometimes
true” or “never true.” In addition, the survey asked if children had received free or reduced
price lunch at school prior to the pandemic and whether they had been receiving schools
meals since schools closed. We also asked whether the family had received food from local
food banks.

Demographics: Parents reported on basic child demographics including the child’s sex,
grade level in March 2020, type of school (public, charter, or private), insurance type, and
race-ethnicity. Parents reported their own highest educational level, country of origin, the
primary language spoken in the home, whether they were employed prior to the start of the
pandemic and impacts of the pandemic on their employment and household income. The
complete survey was piloted with two parents prior to starting the study to ensure clarity of
the questions.

Analysis—We used descriptive statistics to analyze demographic data, types of child
physical activity during the pandemic, presence or absence of an outdoor space where
children can play, child intake of fruits, vegetables, SSBs and foods with added sugar.
Children were considered to engage in outside physical activity if parents reported that they
were either “going outside to walk, run, or ride a bike” at least once per week or “playing
outside” at least once per week. We compared parents’ reports of mean daily screen time
on weekdays, mean daily physical activity, and bedtime after 10 pm prior to and during the
pandemic. For the most conservative estimates, participants whose parents reported greater
than 8 hours of daily screen time were coded as engaging in 8 hours of daily screen time
and those whose parents reported greater than 4 hours of daily physical activity were coded
as being active for 4 hours each day. Participants were designated as food insecure for a
given time period if parents responded “sometimes true” or “often true” to either of the
two Hunger Vital Sign questions. We used a paired sample t-test to test significance in
comparison of means and a chi-square for comparisons of proportions.

We used linear regression to test associations between food insecurity during the pandemic
and child dietary intake during the pandemic.
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There were 322 potential children identified by medical records search and confirmed
eligible by their PCPs. The research team was able to reach 200 parents on the phone,

of whom 163 consented to participate and 145 completed the survey. Of those, 79% of
completed the survey verbally over the phone and 21% of parents completed the survey
electronically via an e-mailed survey link provided by the research team. The majority of
participants were publicly insured, Latino, and primarily spoke Spanish at home (Table 1).
Of parents surveyed, 55% reported losing their only job since March 16, 2020 and 81%
reported a decrease in their household income as a result of the pandemic.

Parents perceived that mean daily non-academic screen time on weekdays was more than
twice as high during the pandemic compared to prior to the pandemic (Table 2).

Physical activity: Parents perceived that mean daily physical activity decreased
substantially during the pandemic (Table 2). Parents reported that 45% of children had
no place to play outdoors at their home or apartment building. Children who did not have
an outdoor space to play had lower daily physical activity compared to those who had an
outdoor space (52 minutes versus 76 minutes p=0.02). In addition, 28% of children were
reported to engage in 770 outdoor physical activity.

On average, parents reported that bedtime shifted 1.6 hours later during the pandemic and a
significantly larger proportion of participants were reported to go to bed after 10 pm (Table
2).

Dietary intake:

Food insecu

Parents reported that participants consumed a mean of 16.8 (SD 8.9) servings per week of
fruit, 8.6 (SD 8.9) servings per week of vegetables, and 5.8 (SD 6.7) servings per week of
SSBs during the pandemic. Participants consumed foods with added sugar on average 2.5
(SD 2) days each week during the pandemic. Figure 3 depicts parents’ report of change in
consumption of fruits and vegetables, SSBs, and foods with added sugar.

rity:

Food insecurity was reported to be high prior to the pandemic with a marked increase
during the pandemic (Table 2). Relative to the pre-pandemic period, more families were
accessing food banks, yet fewer children were receiving school meals (Table 2). We found
no association between food insecurity during the pandemic and child consumption of fruits
and vegetables, SSBs, or foods with added sugar during the pandemic.

Discussion

Our study found a significant shift in parentally perceived health behaviors during the
COVID-19 pandemic among children ages 4-12 with overweight and obesity in San
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Francisco, CA. Key findings include parents’ perceptions of greater screen time, less
physical activity, and later bedtimes. We also found that 28% of participants were not
engaging in any outdoor physical activity and 45% did not have access to a place to play
outdoors at home. Children with an outdoor space in which to play at home reported

more physical activity. Further, we found a steep increase in food insecurity among study
participants. And while the majority of families were accessing food banks, fewer children
were receiving school meals during the pandemic relative to the pre-pandemic period.

Our findings that parents perceived decreased child physical activity and increased screen
time are consistent with two Internet based-survey studies of parents of mainly white,
upper-income children in Canada and the United States. Both studies found generally that
parents perceived changes in physical activity and screen time, but did not quantify the
changes.24:25 A study of health behaviors among Italian children with baseline obesity found
much steeper increases in screen time. However, it was conducted during a period of very
strict lockdown in Italy in which children were not allowed to leave their homes other than
to seek medical care.26

Our finding of a large increase in food insecurity is consistent with national trends, such

as an analysis of the Census Household Pulse Survey which found that household food
insecurity has doubled overall and tripled in households with children.32 We did not find,
however, any association between food insecurity and fruit and vegetable intake during the
pandemic as has been seen in previous research.2 We also found that only 17% of families
reported decreased intake of fruits and vegetables with 41% actually reporting an /ncrease.
This may be because a significant proportion of families were accessing food banks and
may receive fresh produce at these sites. School meal distribution sites in San Francisco
also provide fresh produce in addition to pre-packaged meals. In addition, families of school
aged children in California who qualify for free or reduced price school meals were eligible
for a one-time $350 food benefit in the Spring and Summer of 2020 (pandemic EBT) which
some families may have used to purchase produce. Transnational studies have also found an
increase in fruit?8-27 and vegetable?” intake since the start of the pandemic, which may stem
from preparing more meals at home.

It is important to consider our results within the local policy context. All schools were
ordered closed for in-person learning in San Francisco beginning on March 16™, 2020 and
public schools remained closed until mid-April 2021 when elementary schools began to
open. School meals were provided during the closures, but the pick-ups were limited to a
narrow time window once or twice per week and only offered at a select number of schools.
Thus, families may have had difficulty accessing meals due to transportation barriers and
work obligations. The mandate to close also included San Francisco playgrounds and

city owned recreational facilities including pools and basketball courts. Playgrounds and
basketball courts did not reopen until October 13, 2020 and city pools remain closed to
children under the age of 14 as of May 2021. Summer camps were authorized to open
beginning in mid-June 2020. However, capacity at camps that normally serve low-income
children was extremely limited, and many organizations only offered on-line options for the
summer of 2020.
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There are a number of important limitations to our study. The data was based on parental
report which is subject to social desirability bias and parents may have had trouble
accurately recalling their child’s pre-pandemic behaviors. Furthermore, parents were only
surveyed once, and thus we are not able to evaluate how health behaviors evolved. And
parents’ perceptions of changes in child health behaviors may have been impacted by their
views on mitigation policies. In addition, our survey relied on a single item to assess

each outcome rather than using full-length validated tools. This was intentional as we
wished to keep the survey short to encourage participation during a period of high stress
for parents, but does limit conclusions that can be drawn. In addition, due to our small
sample size we were not able to provide meaningful estimates for sub-groups within our
sample. Finally, our findings may not be applicable to regions of the United States which
took a different approach to closures of schools and other services for children and where
resources to address food insecurity may not consistently provide fresh produce. Despite
these limitations, our study has important implications. Pandemic mitigation approaches
appear to have had a negative impact on behaviors that impact cardiovascular and metabolic
health in our study population of largely low-income children with overweight and obesity.
Our findings raise serious concern that pandemic mitigation strategies will lead to excess
weight gain and worsening cardiovascular and metabolic health among a highly vulnerable
population of children.

It is critical for policy makers to promote pandemic mitigation approaches that safeguard
children’s cardiovascular and metabolic health and address disparities in access to
recreational activities and outdoor play. Given research on the generally benign impacts

of COVID-19 disease on children,33 the safety of outdoor activities,3* the safety of in-person
learning with appropriate mitigation strategies,3%36 and the efficacy of vaccines in protecting
adults from serious illness,3 it is clear that such approaches should include keeping
playgrounds and other outdoor recreation spaces open and resuming five days per week
in-person learning (with opportunities for recess and physical education). In particular, it
will be very important to ensure access to camps and recreational programs during the
summer as well as options for physical activity and sports during the school year. It is also
critical that options for physical activity and recreation be available to low-income children
at free or reduced cost. Furthermore, additional measures are needed to address the crisis

of food insecurity among households with children including increasing SNAP benefits,
expanding SNAP eligibility, and providing additional funds for the pandemic EBT program
for children who remain out of school. Pediatric care providers should assess the impacts

of pandemic related closures on child health behaviors, refer for food resources and work
with families to identify opportunities for increasing physical activity, decreasing screen
time, and adjusting child bedtimes. Providers should also provide reassurance regarding the
safety of outdoor physical activity with respect to viral transmission. Finally, pediatric care
providers and policy makers should assume that there will be an increase in children needing
interventions to treat obesity and obesity comorbidities and should plan for increasing
services and capacity.
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Figure 1:

Percent of parents reporting decrease, no change, and increase in child intake of fruits
and vegetables, sugar-sweetened beverages (SSBs), and foods with added sugar during
the COVID-19 pandemic among children ages 4-12 with overweight and obesity in San
Francisco, CA
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Table 1:

Child and parent demographic characteristics in a study of parent’s perceptions of child health behaviors
during the COVID-19 pandemic among children ages 4-12 in San Francisco, CA. (n=145)

Child Demographics %
Sex
Male 45
Female 55

Grade level at start of shelter-in-place

Not yet in school 3
Pre-school or TK 22
K-18t 20
2-3 24
4-5 23
6-7 6

Insurance Type
Public 90
Private 10

Race-ethnicity

Latino 77
African-American 8
Asian 2
White 2
Pacific Islander 0.7
Mixed race-ethnicity 10

Main language spoken in home

Spanish 70
English 27
Other 3

Parent Demographics

Parent country of origin
United States 25
Mexico 30
El Salvador 22
Guatemala 9
Honduras 8
Peru 4
Other 6
Parent educational level
Less than high school degree 36
High school degree 48
College degree or beyond 16

Employed outside the home prior to March 16, 2020 70
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Parent report of child health behaviors, food insecurity, and use of food resources prior to and during the

Table 2:

Page 14

COVID-19 pandemic among a predominantly low-income sample of children ages 4-12 in San Francisco, CA.

n=145
Variable Pre-pandemic During pandemic  p-value
Non-academic Screen time
Mean daily non-academic screen time 1.6 hours (SD 1.3) 3.8 hours (SD 2.2)  <0.001
Mean daily non-academic screen time >4 hours per day 6% 52% <0.001
Physical activity
Mean daily physical activity 1.8 hours (SD 1.2) 1 hour (SD 1) <0.001
Bedtime
Bedtime after 10 pm 3% 65% <0.001
Food insecurity and resources
Household food insecurity 48% 71% <0.001
Use of foodbanks 35% 54% <0.001
Receive free or reduced price meals from child’s school ~ 78% 60% <0.001
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