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Abstract

Objective: To examine trends in child sleep, physical activity, and screen use during the COVID-19 pandemic in New York
City with a prospective, longitudinal online survey of parents recruited from a large medical center-.

Methods: Data was collected Spring 2020 (“Complete Shutdown”) and Fall 2020 (“Partial Shutdown”). Outcomes were
parental perceptions about changes in child sleep, physical activity, and screen time compared to before COVID-19; and
contemporaneous measures of these child behaviors. We report contemporaneous responses and paired analyses to
describe longitudinal changes.

Results: Two hundred seventy-seven participants were surveyed during Complete Shutdown and 227 (81.9%) filled out a
follow-up survey during Partial Shutdown. The largest percentage of parents at both time points perceived no change in child
sleep, decreases in child exercise, and increases in child screen time. In paired analyses, perceptions shifted toward less sleep,
more physical activity and less screen time from Complete Shutdown to Partial Shutdown.

Conclusion: COVID-19 had negative impacts on child health behaviors that did not resolve over a 6-month period despite
partial reopenings.
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Introduction Prior research on the impact of COVID-19 on child health
behaviors has generally documented increases in screen time
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However, the magnitude of effects vary based on time, loca-
tion, and population. For example, a study in Sweden docu-
mented increases in preschool PA during the pandemic.'®
Pandemic effects on sleep have been less consistent, with
some studies reporting increases in child sleep dura-
tion,”®!%!° and others documenting deceases in duration®2?
or shifts in timing or quality of sleep.'?!%16:19:23.24

Some studies of the pandemic’s impact on child health
behaviors only collected data at one time point,’%10:12:19:23.24
while others longitudinally compared child behaviors
pre-pandemic to behaviors during the initial, early lockdown
period ®1113:1416-182021 - Qgyydies  documenting longitudinal
changes in childhood health behaviors during different stages
of the lockdown are lacking. We are only aware of one study
in Europe that assessed sleep in infants and toddlers during
multiple periods of lockdown from April to June 2020, which
documented an initial decrease in sleep followed by a com-
plete return to baseline.?? Another study in the southeastern
United States (U.S.) longitudinally examined child health
behaviors during the spring and summer of 2020 and com-
pared results to data collected from the same children in the
two calendar years prior, but their results did not focus on
changes between two periods during the pandemic.'

Washington Heights, Inwood, and Harlem are neighbor-
hoods in northern Manhattan with high proportions of racial/
ethnic minority residents, low-income households, and the
highest COVID-19 case rates starting ecarly in the pan-
demic.? Understanding child health behaviors during differ-
ent phases of the COVID-19 pandemic among populations
most burdened by COVID-19 is necessary to inform future
efforts to address childhood obesity and pediatric develop-
mental and mental health problems, and facilitate recovery
efforts. Yet, little research exists on how modifiable drivers
of child health and development in NYC were altered in the
context of evolving public health measures to curb the spread
of COVID-19. The overall goal of this study was to examine
childhood health related behaviors of sleep, PA, and screen
time during two distinct phases of the COVID-19 pandemic
in a population of children at high risk for obesity and devel-
opmental and mental health problems. Among families
receiving care in a large academic medical center in northern
Manhattan, we aimed to examine contemporancous and lon-
gitudinal change in parental perceptions of the COVID-19
pandemic impact and report of childhood health related
behaviors of sleep, PA, and screen time at two time points:
(1) Spring 2020 during complete shutdowns at the start of
the pandemic in NYC and (2) Fall 2020 during partial reo-
pening of schools and businesses.

Methods

Setting and participants

We conducted a prospective, longitudinal study of partici-
pants in the Family Health Study to examine child sleep, PA,

and screen time behaviors at two time points in the COVID-
19 pandemic, 6 months apart. The Family Health Study is an
online survey of pregnant women and parents recruited from
Columbia University Irving Medical Center (CUIMC), a
large academic medical center in northern Manhattan, during
the COVID-19 pandemic. CUIMC is located in the
Washington Heights/Inwood neighborhood, a diverse com-
munity in which over 70% of residents identify as Hispanic
and about a third are living in poverty.?® The community is
an “empowerment zone,” a label given by the U.S. federal
government to economically distressed areas that are eligible
for specific types of governmental aid. Due to socioeco-
nomic and structural inequities, children from this area are at
higher risk for a variety of health and developmental condi-
tions including obesity.?” The community surrounding the
medical center also had some of the highest rates of COVID-
19 early in the pandemic.?

Participants were recruited from a research registry con-
sisting of pregnant women or parents with a child under age
18 years who received ambulatory care at CUIMC between
2009 and 2020 and consented to contact for research.
Participants were also recruited through an online recruitment
service (RecruitMe) operated by CUIMC. Participants were
eligible if they could answer questions in English or Spanish
and had a child under 19 years of age or were pregnant at the
time of recruitment. Participants were invited to take part in
the study via emails sent out between April 16 and June 1,
2020, with an option to proceed to the study eligibility ques-
tions, consent form, and survey, or to opt-out. Those who did
not have an email address listed were contacted by phone to
elicit an email address. The study team followed up by phone
with those who did not select to opt-out and did not click on
the survey, to assess their interest and answer any questions.
The study team also provided help by phone to those who had
difficulty answering questions online. Written electronic
informed consent was obtained from all participants before
the study. After consent, participants responded to questions
for themselves and their child. Surveys were available in both
English and Spanish. For families with multiple children, par-
ents were asked to fill out the survey in reference to their
oldest child who was under 19 years of age. Participants who
filled out the initial survey were recontacted by email
6months later with an invitation to complete the follow-up
survey. Phone calls were made to participants who expressed
a preference for phone communication.

In total, 484 people clicked the survey link, and 282
enrolled and completed the survey (completion rate 58%).
For this analysis, we excluded five participants who were
without a child during the initial survey. Of the 277 partici-
pants with children who filled out the initial survey, 227
(81.9% follow-up response rate) completed a follow-up sur-
vey. Participants received US $45 (US $20 for the first sur-
vey and US $25 for the follow-up) for their participation.
Ethical approval for this study was obtained from CUIMC
Institutional Review Board (protocol #AAAS9876).
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Main outcomes

See the appendix for survey questionnaires. We measured
parental perceptions of changes in child sleep, PA, and screen
time as compared to before the “shutdown.” The survey
referred to the “shutdown” as the “stay at home” and “social
distancing” orders put in place in March 2020 in response to
COVID-19. Parents responded to the following questions
created for this study that asked them to think about the past
month (30days): Compared to before the shutdown, how
would you say that your child’s (1) sleep has changed? (a lot
more sleep, more sleep, no change, less sleep, a lot less sleep,
I don’t know), (2) exercise (PA, active play time, or tummy
time) over the past month is different? (a lot more exercise,
more exercise, about the same, less exercise, a lot less exer-
cise, I don’t know), (3) screen time is different (a lot more
screen time, more screen time, no change, less screen time, a
lot less screen time, I don’t know)?

Parents responded to questions adapted from a prior study
on obesity and sleep that measured child usual bedtime dur-
ing the week in the past month (before 8 pm, 8-10 pm, 10
pm—12 am, later than 12 am) and child usual wake time dur-
ing the week in the past month (before 6 am, 6-8 am, 8—10
am, later than 10 am).?® Length of time in bed was estimated
by subtracting the two responses coded as the midpoint of
each time range or an hour before or after each cutoff (e.g.,
before 8 pm=7 pm, 810 pm=9 pm, later than 10 am=11
am).

For children =5 years old, PA was measured using the
National Institutes of Health Patient-Reported Outcomes
Measurement Information System (PROMIS) Parent Proxy
Short Form v1.0-Physical Activity.?> The PROMIS
Pediatric PA instrument is a validated measure of a child’s
performance of PA over the past 7 days with a score that is
standardized with a mean of 50 and a standard deviation of
10. For child screen time, parents responded to four ques-
tions adapted from a previously validated survey.’*3!
Questions were updated to reflect the variety of modern
screen time options for children and assessed child daily
hours in the last 7days of computer or tablet time for
school, video time not for school, video games and com-
puter games not for school, and tablet use not for school.
Response options were “I don’t know,” “None,” “<1,” and
hourly up to “6 or more hours per day” and coded accord-
ingly with “<<1” recoded as 0.5 hours and “6 or more hours
per day” as 6. Composite nonschool screen time was calcu-
lated by summing responses to the three nonschool screen
time questions. Analysis for the screen time for school
question was restricted to children =5years old.
Demographic data including child age and gender, parental
race/ethnicity and education, and household income and
primary language were also collected. All questionnaires
were pilot tested by 10-15 study staff members (~5% of
study sample size) prior to their use.

Definitions of survey time periods

“Complete Shutdown” was defined as the period of time in
Spring 2020 following NYC Mayor Bill de Blasio’s conver-
sion of all public schools to fully remote learning on March
16, 2020, and NYS Governor Cuomo’s executive order on
March 22nd mandating all nonessential businesses close
statewide in response to the COVID-19 pandemic.?>3
Responses to the initial survey from April 16 to June 1, 2020,
are referred to in results as “Complete Shutdown.” “Partial
Shutdown” was defined as the period in Fall 2020 when a
phased reopening of businesses was underway. On October
1,2020 NYC schools re-opened to optional hybrid in-person
learning for all grades and remained open to in-person learn-
ing until temporary reclosure on November 19, 2020, in
response to increasing COVID-19 test positivity rates.>*3
“Partial Shutdown” surveys were completed from September
18 to October 16, 2020.

Statistical analysis

We examined data for completeness and errors. Using
descriptive statistics, we examined distributions and calcu-
lated frequencies (%), mean = SD, or median interquartile
range (IQR) as appropriate for all variables. For contempora-
neous analyses at each time point, we used descriptive statis-
tics to examine outcomes. We ran 7 tests to compare parental
race/ethnicity and education of those who completed the
follow-up Partial Shutdown survey and those who only com-
pleted the Complete Shutdown survey. To examine change in
outcomes over time, we performed paired analyses for par-
ticipants with data from both time points. Participants who
responded “I don’t know” were excluded from paired analy-
sis. For continuous variables, we used the Wilcoxon Signed-
Rank Test to compare responses during Complete Shutdown
to during Partial Shutdown. For ordinal variables, we used
the Sign test. As a sensitivity analysis to account for those
lost to follow up in the Partial Shutdown survey, we also fit
linear and generalized mixed models to assess for longitudi-
nal changes in child behaviors. These models included ran-
dom intercepts to account for within-subject correlation, and
controlled for child age, parental ethnicity and parental
education.

Results

Two hundred seventy-seven eligible participants with chil-
dren at the time of recruitment completed the Complete
Shutdown survey. Of those 277 initial participants, 227
(81.9%) completed the Partial Shutdown follow-up survey
6 months later). See Table 1 for participant characteristics.
Participants had a wide range of household incomes. A large
percentage of parents reported Hispanic ethnicity (56.0%)
and about half of parents completed college (47.7%).
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Table 1. Child, household, and parent characteristics.

Complete Shutdown (Spring 2020) Partial Shutdown (Fall 2020)

n=277 n=227
Child characteristics n (%) n (%)
Child age at time of survey
<6months 9 3.3) 0 (0.0
6—24 months 26 (9.4) 30 (13.2)
2—4years 59 (21.3) 44 (19.4)
5-7years 31 (11.2) 24 (10.6)
8-12years 65 (23.5) 60 (26.4)
13—18years 87 31.4) 69 (30.4)
Child gender
Female 140 (50.5) 112 (49.3)
Male 137 (49.5) 115 (50.7)
Household characteristics
Annual household income
<US $10,000 34 (12.3) 30 (13.2)
US $10,000 to <US $25,000 70 (25.3) 57 (25.1)
US $25,000 to <US $50,000 39 (14.1) 26 (1'.5)
US $50,000 to <US $75,000 12 (4.3) 17 (7.5)
US $75,000 or more 92 (33.2) 80 (35.2)
Not reported 30 (10.8) 17 (7.5)
Language spoken
Only English 121 (43.7) 106 (46.7)
Both English and Spanish 108 (39.0) 80 (35.2)
Only Spanish 48 (17.3) 41 (18.1)
Parental characteristics
Relationship to child
Biological mother 241 (87.0) 198 (87.2)
Biological father 12 (4.3) 12 (5.3)
Adoptive mother 5 (1.8) 5 (2.2)
Legal guardian 19 6.7) 12 (5.3)
Parental race/ethnicity
Hispanic, Latino or Spanish 155 (56.0) 121 (53.3)
White, non-Hispanic 97 (35.0) 84 (37.0)
Black or AA, non-Hispanic 8 (2.9) 8 (3.5)
Asian 14 (5.1) 12 (5.3)
Mixed I (0.4) | 0.4)
Not reported 2 (0.7) | 0.4)
Parental education
Elementary or less 16 (5.8) 9 (4.0)
Some high school 24 (8.7) 18 (7.9)
High school grad or equivalent 45 (16.2) 34 (15.0)
Some college 60 (21.7) 51 (22.5)
College graduate 132 (47.7) 115 (50.7)

Mean (SD) Mean (SD)
Parental age (years) 39.0 (9.2) 39.8 9.1

Data from participants in the Family Health Study in New York City during COVID-19 Complete Shutdown (Spring 2020) and Partial Shutdown (Fall

2020).

Participants who completed a follow-up survey did not differ
significantly from participants who did not complete a fol-
low-up survey in terms of parental race/ethnicity (p=0.27),
but did tend to have higher levels of parental education

(p=0.02).

Table 2 displays summary responses to all surveys during
Complete Shutdown in Spring 2020 and Partial Shutdown in
Fall 2020. Parental perceptions about changes in child sleep,
PA, and screen time at the time of the survey compared to
before the pandemic were diverse.
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Table 2. Complete contemporaneous and longitudinal parental perceptions and child behaviors related to child sleep, physical activity,
and screen time during COVID-19 Complete Shutdown (Spring 2020) and Partial Shutdown (Fall 2020).

Complete Shutdown (Spring 2020)

Partial Shutdown (Fall 2020)

n=277 n=227
Parental perception about change n (%) n (%)
Sleep, no change 125 (45.1) 136 (59.9)
Physical activity, less/a lot less 177 (63.9) 118 (52.0)
Screen time, more/a lot more 204 (73.6) 160 (70.5)
Child sleep behaviors
Bedtime, 10 pm or later 171 (61.7) 99 (43.6)
Wake time, 8 am or earlier 73 (26.4) 140 (61.7)
Median [IQR] Median [IQR]
Length of time in bed (h), median [IQR]* 10 [10, 12] 10 [10, 10]
Child physical activity
PROMIS physical activity T-score** 453 [40.2,50.5] 45.3 [40.2,52.5]
Child screen time
Screen time for school (h)* 4.0 [3,5] 4.0 [2,6]
Composite nonschool screen time (h)€ 45 [2,7] 35 [1.5,6]

Data from participants in the Family Health Study. h: hours; IQR: interquartile range.

*n=276 at Complete Shutdown (one missing bedtime) and 227 at Partial Shutdown.

*#n =183 at Complete Shutdown (restricted to participants =5years old) and |53 at Partial Shutdown (restricted to participants =5 years old).
¥n=179 at Complete Shutdown (restricted to participants =5years old, four responded “I don’t know”) and 150 at Partial Shutdown (restricted to

participants =5years old, three responded “l don’t know”).

€n=267 at Complete Shutdown (10 responded “l don’t know” to at least one question included in the composite measure) and 216 at Partial Shutdown
(I'l responded “I don’t know” to at least one question included in the composite measure).

Paired analyses included the 227 participants with data
from both surveys, excluding subjects who responded “I
don’t know” for either time point. Paired analyses for paren-
tal perceptions about child behavior change compared to
before the shutdown are displayed in the Sankey diagrams in
Figure 1. As depicted by the various branches in the Sankey
diagrams, survey response changes from Complete Shutdown
to Partial Shutdown were diverse. Parental responses to the
question, “Compared to before the shutdown, how would
you say that your child’s sleep has changed?” significantly
shifted in the direction of less sleep from Complete Shutdown
to Partial Shutdown (p=0.04). Responses to the question,
“Compared to before the shutdown, how would you say that
your child’s exercise over the past month is different?” sig-
nificantly shifted in the direction of more exercise from
Complete Shutdown to Partial Shutdown (p <0.001). Lastly,
parental responses to the question, “Compared to before the
shutdown, how would you say that your child’s screen time
is different?” significantly shifted in the direction of less
screen time from Complete Shutdown to Partial Shutdown
(p=0.01).

Paired analyses for survey responses about child behav-
iors are displayed in Table 3. In paired analyses, compared to
the Complete Shutdown time point, child bedtimes and wake
times were earlier during Partial Shutdown (p <0.001 for
both). We found a significant shift toward less time in bed
during Partial Shutdown compared to Complete Shutdown
(»<<0.001). In sensitivity analyses, findings for bedtime,
wake time, and time in bed were similar when children under

age 2years at baseline were excluded (data not shown). We
found no significant changes in PROMIS PA scores or screen
time for school. Nonschool screen time significantly
decreased from Complete Shutdown to Partial Shutdown
(»p=0.04). Results were similar for nonschool screen time
when children under age 2 at baseline were excluded (data
not shown). Results from mixed model analyses controlling
for child age, parental ethnicity, and parental education and
accounting for within-subject correlation found similar
results (Table 4).

Discussion

In this prospective, longitudinal study of a diverse cohort of
children recruited from a large academic medical center in
northern Manhattan during the COVID-19 pandemic, we
found that parents perceived substantial negative effects of
COVID-19 on childhood health related behaviors of PA and
screen time. Perceptions about effects on child sleep were
mixed. We found that children had earlier bedtimes, earlier
wake times, and shorter time in bed at Partial Shutdown
compared to Complete Shutdown. PA scores for this popula-
tion were below average at both time points. Children had
persistently high screen time for school at each time point,
and nonschool screen time improved but remained high at
Partial Shutdown. Parental perceptions both during Complete
Shutdown and Partial Shutdown suggest that pandemic
effects on these drivers of child health and development
occurred and were ongoing, with incomplete return to
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Table 3. Paired analysis of child sleep, physical activity, and screen time behaviors during COVID-19 Complete Shutdown (Spring 2020)
and Partial Shutdown (Fall 2020).

Complete Shutdown Partial Shutdown

(Spring 2020) (Fall 2020) Paired analyses*
Child sleep behaviors n (%) n (%) n Test statistic ~ p Value
Bedtime
Before 8 pm 17 (7.5) 9 (4.0 227 -24.5 <0.00 |**
Between 8 and 10 pm 77 (33.9) 119 (52.4)
Between 10 and 12 pm 96 (42.3) 88 (38.8)
Later than 12 am 37 (16.3) I (4.8)
Wake up®
Before 6 am 5 (2.2) 6 (2.6) 226 -46.0 <0.001**
Between 6 and 8 am 60 (26.5) 134 (59.3)
Between 8 and 10 am 116 (51.3) 77 (34.1)
Later than 10 am 45 (19.9) 9 (4.0)

Median [IQR] Median [IQR]
Length of time in bed (h)® 10.0 [10,12] 10.0 [10,10] 226 -1685.5 <0.001%*
Child physical activity
PROMIS PA T-scoret 45.3 [40.2,50.5] 453 [40.2,52.5] 153 110.5 0.78
Child screen time
Screen time for school (h)t 4.0 [3,5] 4.0 [2,6] 148 61 0.84
Composite nonschool screen time (h)fft  4.25 [2,7] 35 [1.5,6] 214 -1498.0 0.04*

Data from participants in the Family Health Study with complete data at both time points. h: hours; IQR: interquartile range.

¥Bedtime and wake time values from Sign test, all others from Wilcoxon signed-rank test.

€n = 226 participants with data at both time points (one participant missing wake time in Complete Shutdown survey).

n = 153 participants with data at both time points (restricted to participants =5 years old).

tth = 148 subjects with data at both time points (restricted to participants =5 years old, five subjects responded “l don’t know” in at least one of the surveys).
tHh = 214 subjects with data at both time points (I3 responded “I don’t know” to at least one question included in the composite measure in at least
one of the surveys).

*p < 0.05; *p < 0.01.

Table 4. Child sleep, physical activity, and screen time behavior change during COVID-19 pandemic at Partial Shutdown (Fall 2020)
compared to Complete Shutdown (Spring 2020).

Behaviors Point estimate (adjusted odds ratio)** 95% Cl p Value
Bedtime (before 10 pm versus after 10 pm) (M=277, N=504)  5.59 (2.69, 11.59)  <0.001**
Wake time (before 8 am versus after 8 am) 7.27 (4.04, 13.07)  <0.001**
(M=276, N=502)

Point estimate (adjusted mean difference)® 95% ClI p Value
Length of time in bed (h) -0.47 (-0.68, -0.27) <0.001**
(M=276, N=502)
PROMIS PA T-scoref (M=183, N=329) 0.08 (—1.25, 1.41) 0.90
Screen time for school (h)T (M=179, N=319) -0.07 (-0.39, 0.24) 0.65
Composite nonschool screen time (h) (M=267, N=481) -0.60 (-1.01, -0.19) 0.005%*

Data from participants in the Family Health Study. M indicates the number of clusters (number of subjects included in the analysis), and N indicates the
number of observations in the analysis (maximum of 2 and minimum of | per subject). h: hours; Cl: confidence interval.

Restricted to participants =5years old.

2Logistic mixed-effects models adjusted for child age (continuous), parent ethnicity (Hispanic versus non-Hispanic), and parental education (high school/
high school equivalent or less versus some college or more).

®Linear mixed-effects models adjusted for child age (continuous), parent ethnicity (Hispanic versus non-Hispanic), and parental education (high school/
high school equivalent or less versus some college or more).

‘Reference group: Complete Shutdown (Spring 2020).

*p<0.05; ¥p <0.01.

pre-pandemic behaviors despite partial reopening of schools time, and stabilize sleep routines in order to ameliorate child-
and businesses. Taken together, our findings suggest that ~ hood health related risk factors during recovery from
urgent intervention is needed to increase PA, decrease screen COVID-19.
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At both time points, parental perceptions of child sleep
length were largely reported as unchanged compared to
before the pandemic. In the Partial Shutdown, parental per-
ceptions about changes in sleep compared to before the shut-
down shifted toward children sleeping less as compared to
the Complete Shutdown. This was consistent with results of
parentally reported bedtime and wake times which showed a
shift toward earlier bedtimes and wake times during Partial
Shutdown, resulting in overall less time in bed. A possible
explanation for alterations in sleep patterns could be that
when the pandemic started and the lockdown began, some
children’s sleep routines were dramatically altered due to
changes in school schedules and home routines, similar to
changes that occur over summer break.’® Some children’s
sleep likely benefitted from later school starts and less out-
side distractions, while other children had their normal sleep
patterns negatively disrupted by the lockdowns.

In addition, increases in anxiety and familial stress sec-
ondary to the pandemic may have had effects on child sleep
patterns and length. Some likely had shifts in their sleep
schedules without changes to their overall sleep time. Our
results suggest that these alterations partially normalized as
the pandemic continued and bedtimes and wake times shifted
earlier. This hypothesis is consistent with studies from Asia,
Europe and San Francisco that generally found that children
shifted toward delayed bedtime and wake times and overall
longer sleep times early in the pandemic.”10:12:13.15.19.23.24
This partial normalization after an acute change has been
described in other European studies of COVID’s impact on
children’s sleep.”?? In contrast, a study of Italian preschool-
ers found an increase in sleep time in the initial pandemic
that stabilized a month into the pandemic, however longer
follow-up in this group may have shown a different trajec-
tory.?’ Healthy and consistent sleep patterns are critically
important for child growth and development, and alterations
in routines during the pandemic have the potential to impact
health outcomes including obesity and mental health.’3’
Pediatricians should be aware of the varied effects that the
pandemic may have had on their patients’ sleep habits and
screen patients to better understand their needs. Helping
families establish consistent bedtimes and appropriate sleep
hygiene should be part of every well child care visit.

We found that parents perceived children had less PA and
more screen time as compared to before the shutdown. With
schools closed and many families quarantining inside small
apartments, children’s opportunities for active versus seden-
tary activities were likely limited. This is consistent with
research finding that obesogenic behaviors worsen when
children are in unstructured settings.*® Our results are consist-
ent with many other international studies and three American
studies that found decreases in parentally reported PA and
increases in sedentary behaviors during the pandemic.” !’

Our study is the first study we are aware of to compare
parental reports of child PA and screen time use from two dif-
ferent periods of the pandemic shutdown. During Partial

Shutdown parental perceptions comparing child activities to
before the pandemic shifted toward more child PA and less
child screen time compared to responses in the Complete
Shutdown survey, suggesting a partial normalization and in
some rare instances resilience. This change was consistent
with reports of daily nonschool screen time dropping from the
Complete Shutdown survey to Partial Shutdown survey, but
was not reflected in the PROMIS PA Scores which remained
stable. This could potentially be explained by recall bias in the
Partial Shutdown survey with perceptions shifting but child
PA remaining low. The stable PROMIS results are consistent
with a Spanish study that compared cross-sectional child
behaviors in strict versus relaxed confinement and did not find
significant difference in reported child PA time.” Once rou-
tines are changed and physical deconditioning occurs, it is
likely that returning to an active lifestyle is challenging, espe-
cially when areas to safely exercise remained low.

Overall, a large percentage of parents reported decreased
child PA and increased child screen time during Partial
Shutdown as compared to before the pandemic. The
American Academy of Pediatrics (AAP) recommends no
screen time for children under 18 months of age (with the
exception of video-chatting), an hour or less for preschoolers
and consistent limits for older children to prevent screen
time from interfering with sleep, PA and in person social
engagement.** The World Health Organization’s guidelines
for sedentary screen time are similar.*’ These recommenda-
tions do not include screen time for school. Our findings sug-
gest that screen time for school in this population is high and
may also impact the long-term health of children. Nonschool
screen time for this population was median 4.5h in the
Complete Shutdown and 3.5 h during Partial Shutdown, well
above cutoffs for young children set by the AAP. Decreased
levels of PA and increased levels of sedentary activity could
increase risk for childhood obesity and associated chronic
illnesses as already documented in a recent study tracking
obesity during the pandemic.*' Pediatricians and policy mak-
ers alike should focus on helping children safely return to
outdoor and indoor physical activities and reduce sedentary
screen time during the COVID-19 pandemic.

Our study’s strengths include its longitudinal nature that
allowed us to look at the progression of changes in child
behaviors as the pandemic continued. With paired analyses we
naturally control for many stable individual characteristics but
recognize that both changes in age over time and external fac-
tors outside of the pandemic could contribute to changes seen
between surveys. Our study population also includes a high
number of racial/ethnic minority children in an urban setting,
a population vulnerable to COVID-19 and related closures.
Our study also has limitations. We recruited from a single
institution and given COVID restrictions on research recruit-
ment, a convenience sample was utilized. Sample size was not
driven by power calculations for this analysis so it is possible
that some null findings were underpowered. Although our
study sample consists of families disproportionately impacted
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by the pandemic early on, findings may not be widely gener-
alizable. Because of the nature of recruitment, we cannot
determine how many individuals received information about
the survey, and our baseline completion rate was 58%. This
completion rate is comparable to other similar online surveys
during the COVID pandemic.**** We lack pre-pandemic sur-
vey measures so we can only make inferences based on paren-
tal report about how reported bedtimes, wake times, PROMIS
score and screen times compare to pre-pandemic levels. In
addition, given limitations in availability of COVID specific
questionnaires and desire to rapidly capture data from an
important period in history, some of the questionnaires were
not validated. Finally, recall bias can exist in any survey study.

Conclusion

In this prospective, longitudinal study of children in NYC dur-
ing COVID-19, we found parentally reported changes in child
sleep patterns, lower PA frequency, and higher screen time
during the COVID-19 pandemic. Although some improve-
ments in child behaviors were found later in 2020 during
Partial Shutdown, many children continued to have unhealthy
behaviors that may put them at higher risk for obesity and a
variety of adverse physical and mental health outcomes.
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