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Abstract

Background: COVID-19 has profoundly affected sleep, although little research has focused on
high-risk populations for poor sleep health, including American Indian/ Alaska Native (Al/AN)
adolescents.

Methods: This is the first longitudinal study to examine changes in sleep with surveys completed
before the pandemic and during the early months of COVID-19 in a sample of urban AI/AN
adolescents (N=118; mean age= 14 years at baseline; 63% female). We use a mixed-methods
approach to explore how COVID-19 affected urban AI/AN adolescents’ sleep, daily routines, and
interactions with family and culture. Quantitative analysis examined whether pandemic-related
sleep changes were significant and potential moderators of COVID-19’s effect on sleep, including
family and community cohesion and engagement in traditional practices.

Results: Findings demonstrate changes in sleep, including increases in sleep duration, delays

in bedtimes and waketimes, and increases in sleep-wake disturbances (¢’s <.001). Higher levels
of family cohesion and higher levels of engagement in traditional practices moderated pandemic-
related increases in weekday sleep duration. Qualitative analyses revealed changes in adolescents’
sleep and daily behaviors, as well as strategies adolescents used to cope with pandemic-related
disruptions in sleep and routines.

Conclusion: Findings demonstrate positive and negative changes in sleep during COVID-19
stay-at-home orders, including simultaneous increases in sleep duration and sleep-wake
disturbances. Results highlight the importance of considering multi-level influences on adolescent
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sleep, such as early school start times, family dynamics, and cultural factors. A multi-level
approach may help guide prevention and intervention efforts to improve adolescent sleep health.
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COVID-19 has exacerbated existing inequities in health and socioeconomic status for certain
racial/ethnic groups, including American Indian / Alaska Native (AI/AN) people (Owen,
Sundberg, Dionne, & Kosobuski, 2021). For example, a study conducted in the early months
of the COVID-19 pandemic found that among low-income racial/ethnic groups, Native
American groups ran the highest risk of illness from COVID-19 (Raifman & Raifman,
2020). Furthermore, aggregate analyses of data from selected U.S. states documented

higher COVID-19 incidence and mortality among AI/AN individuals compared to White
individuals (Arrazola et al., 2020; Hatcher et al., 2020).

Even before the novel coronavirus pandemic (COVID-19) hit the United States (U.S.),
AIl/AN people were one of the highest risk racial/ethnic groups for health disparities,
including high rates of obesity, diabetes, cardiovascular disease, and suicide, contributing
to an average life expectancy five years shorter than that of the overall U.S. population
(Sequist, 2021). These health disparities are driven by historic and present-day systemic
oppression, including forced relocation from tribal lands, inequitable distribution of wealth,
and unequal access to healthcare (Duran & Duran, 1995; Owen et al., 2021). Health
disparities continue among Al/AN youth of today (Acton et al., 2002), due to both the
intergenerational impacts of trauma and current exposure to systemic racism (Dickerson et
al., 2019; V. B. Jernigan, Garroutte, Krantz, & Buchwald, 2013; Whitesell, Beals, Crow,
Mitchell, & Novins, 2012). These effects may be particularly salient among urban Al/AN
adolescents as they experience a unique accumulation of risk factors. For instance, urban
Al/AN adolescents experience poverty, crowding, and reduced access to healthcare as well
as decreased access to potential stress-buffering cultural activities, relative to those living
on tribal lands (Henson, Sabo, Trujillo, & Teufel-Shone, 2017). Despite that over 70% of
AI/AN people live in urban areas away from tribal land, urban AI/AN individuals, and
adolescents in particular, remain under-recognized in research addressing the impact of
COVID-19 (D’Amico et al. (2021).

Adolescence is a critical stage of development for health behaviors and lifestyle factors
that can set the stage for future health and socioemotional development. Key adolescent
developmental tasks include individuation from parents and increasing identification and
affiliation with peers (Pfeifer & Berkman, 2018). Thus, adolescents may be especially
affected by disruption to their daily social routines and rhythms caused by pandemic-related
stay-at-home orders, such as lack of in-person social interactions with peers and increased
time spent with parents and other family members. Research on COVID-19’s impact has
shown an increase in insomnia symptoms (Beck, Léger, Fressard, Peretti-Watel, & Verger,
2020) as well as depression and anxiety symptoms among teens (Fish et al., 2020; Franic
& Dodig-Curkovic, 2020; Zhou et al., 2020). Also, pandemic-related insomnia symptoms
are associated with poorer mental health among teens and young adults (Gruber et al.,
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2021; Varma, Junge, Meaklim, & Jackson, 2021). On the other hand, several reports have
identified increased sleep duration among teenagers and adults during the pandemic (Bruni
et al., 2021; Cellini et al., 2021; Gruber, Saha, Somerville, Boursier, & Wise, 2020).
Although insomnia is a somewhat predictable reaction to the stress of the pandemic,
increased sleep duration is likely a reflection of the removal of a primary structural
constraint on adolescent sleep duration during in-person schooling - early school start times.

Despite vulnerabilities, there are important protective factors that may buffer against the
negative effects of COVID-19 disruptions on Al/AN adolescents. Specifically, our work in
the early months of the pandemic (D’Amico et al., 2021) and prior research (Henson et al.,
2017) has highlighted the importance of family, community connection, and culture as key
protective factors among Al/AN adolescents. One key component of culture is engaging in
traditional practices, which has been posited to have direct health protective effects(Bassett,
Tsosie, & Nannauck, 2012). Al/AN traditional practices include a wide range of cultural
activities, such as drumming, dancing, beading, learning one’s language, and attending
AIl/AN cultural events.

Our multi-disciplinary, community-based research team has worked for more than a decade
with urban community organizations across the state of California (CA) to understand
health disparities and experiences of urban Al/AN youth and adults (D’ Amico et al; 2019;
D’Amico et al., 2020; Dickerson & Johnson, 2011; Dickerson, Johnson, Castro, Naswood,
& Leon, 2012; Dickerson et al., 2014). Thus, when COVID-19 hit in the Spring of 2020,
with stay-at-home orders issued in much of the country (including CA), our team was
poised to deploy an online survey and qualitative interviews to youth enrolled in an ongoing
longitudinal study called Native American Youth Sleep Health and Wellness (NAY SHAW).

The purpose of this paper is to present descriptive analyses from two surveys that were
conducted two years apart and qualitative interviews concerning changes in daily routines
and sleep within a sample of urban AlI/AN youth before and during the early months

of COVID-19. In addition, we examine whether there were significant pandemic-related
changes in sleep outcomes and how protective factors operating at the family, community,
and cultural levels may moderate effects of COVID-19 on adolescent sleep outcomes. We
hypothesized that adolescents would experience significant changes in sleep as measured
during the early months of COVID-19, including positive effects (e.g., increases in sleep
duration) largely due to changes in school schedules, and negative effects (e.g., increases
in delayed sleep patterns and poorer sleep quality). Furthermore, we hypothesized that
higher levels of family cohesion, greater community cohesion, and greater participation
in traditional practices (most of which were moved online) would moderate the effects

of pandemic-related changes in sleep. We used qualitative data to provide a richer
understanding of teens’ perceptions of changes in their sleep and daily activities, as well
as the role of family and cultural factors during the pandemic.
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The sample included 118 adolescents from the NAY SHAW study who completed a baseline
survey between March 2018-2020 and who participated in an additional COVID-19 survey
between May-September 2021. The youth who completed the COVID-19 survey were a
subset of participants who completed the baseline survey from NAYSHAW (N=142), a
longitudinal study evaluating sleep and its role in health outcomes among urban Al/AN
youth. Youth who completed the COVID-19 survey (n=118) did not significantly differ

on any sociodemographic characteristics compared to those who did not complete this
additional survey (n=24). As with our prior work with Native communities (D’Amico

et al., 2020; Dickerson et al., 2020; Dickerson et al., 2014; V.B. Jernigan, D’ Amico,

Duran, & Buchwald, 2020), we used a community-based participatory research approach,
collaborating with our community partner, Sacred Path Indigenous Wellness Center
(SPIWC), to ensure culturally appropriate engagement and recruitment of urban AI/AN
youth and families.

Eligibility criteria included the following: youth had to either verbally self-identify as
AIl/AN or be identified as AI/AN by a parent or community member, live in an urban
community, and be in the age range of 12-16 at the time of the baseline survey. Both
parental consent and youth assent were obtained prior to study participation. Adolescents
with major neurologic conditions (e.g., intellectual disability), chronic medical conditions
(e.g., cancer, diabetes, cardiovascular disease), or diagnosis of sleep apnea or restless legs
syndrome were excluded. All recruitment, data collection, and analytic procedures for this
study were approved by the RAND Institutional Review Board and vetted by our community
partner and Elder Advisory Board.

Data come from the baseline assessment of NAYSHAW (March 2018- March 2020; during
the school year) and our additional COVID-19 survey fielded from May — September

4, 2020. The COVID-19 survey was completed online to ensure the health and safety

of participants and data collectors, and consistent with California’s stay-at-home orders
(starting March 19, 2020). Youth were compensated $25 for the baseline survey and $30

for the COVID-19 survey. We used stratified random sampling across age, gender, and
geographical location from the baseline survey to select 25 teens to participate in in-depth
(approximately one hour) interviews conducted via Facetime. Participants were paid $35 for
qualitative interviews, which were audio-recorded and transcribed.

Measures

Demographic characteristics, which were included as covariates, were assessed at baseline.
Sleep and daily activities were assessed at both baseline and the COVID-19 assessment

to allow for evaluation of changes in daily routines and sleep patterns. Hypothesized
moderators (i.e., family cohesion, community cohesion, and engagement in traditional
practices) were collected during the COVID-19 survey.
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Demographics.—Participants reported age, gender, race/ethnicity, and family structure
(i.e., two-parent vs. single-parent household).

Sleep.—Sleep-wake patterns were measured by asking about bedtime and wakeup times on
school days and weekends and are reported separately for weekends and weekdays (Troxel
et al., 2017). Sleep quality was assessed by asking the participant to rate overall sleep quality
in the past month from 1 (very good), 2 (fairly good), 3 (fairly bad), to 4 (very bad);

higher scores reflect poorer sleep quality. Sleep disturbance was measured using a shortened
(6-item) version of the sleep-wake problem subscale from the School Sleep Habits Survey
for Adolescents (Carskadon, Seifer, & Acebo, 1991; Wolfson & Carskadon, 1998; Wolfson
et al., 2003). Adolescents endorsed frequency of engagement in the following indicators of
erratic and/or disturbed sleep/wake behaviors over the past 2 weeks: stayed up past 3:00
a.m. or later; slept in past noon; felt tired, dragged out or sleepy during the day; had an
extremely hard time falling asleep; had nightmares or bad dreams; woke up in the middle

of the night and had trouble falling back to sleep. Items were rated: 0 (never), 1 (once),

2 (twice), 3 (several times), to 4 (every day/night); we calculated the average of the six
responses. Internal consistency for the shortened scale was adequate (a =.74). Higher scores
indicate more sleep/wake problems.

Daily activities.—We used items drawn from the Youth Risk Behavior Survey (YRBS) to
measure ten daily activities that teens may engage in on a “typical day”, including hours

(0 — 4 or 5="5 or more hours”) of playing computer games, watching movies/videos, doing
homework, reading, and spending time with friends and family (Centers for Disease Control
and Prevention, 2007). For the COVID-19 survey, the prompt was slightly modified to
reference daily activities “since the stay-at-home order for coronavirus began”.

Family Cohesion.—Participants completed a validated seven-item scale that measured
family cohesion (e.g., “In our family there is a feeling of togetherness”), drawn from the
Brief Family Relationship Scale (BFRS) and anchored in the timeframe “since the stay-at-
home order for coronavirus began” (Fok, Allen, Henry, & People Awakening, 2014). Items
were rated from O (not at all), 1 (somewhat), to 2 (a lot); higher scores indicated more
cohesion.

Community Cohesion.—Community cohesion was measured with a single item, “I felt
people in my community were coming together and supporting each other,” with the time
frame being “the last two weeks,” and response options ranging from 0 (not at all) to 3
(nearly every day).

Participation in traditional practices.—Youth reported participation in eight traditional
practices, including beading, attending virtual powwows or talking circles “since the stay-
at-home order for coronavirus began.” This list was compiled based on prior work and

with our community partners (Kaufman et al., 2014). In particular, community partners
emphasized how many traditional practices were moved to online/ virtual experiences during
stay-at-home orders as a means to keep the community connected and supported. We derived
a count of the number of traditional practices in which youth participated at least once.
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Quantitative Analytic Strategy

First, we conducted descriptive analyses of demographics at baseline, sleep measures and
daily activities from both baseline and COVID-19 assessments, and cohesion and traditional
practices from the COVID-19 assessment. The primary analyses involved mixed effect
models for repeated measures to examine whether there were significant changes in sleep
from baseline to COVID-19 assessment in sleep, after covariate adjustment. The primary
statistic of interest for these models is the fixed effect of time (coded as 0 = baseline/
pre-COVID-19 wave and 1 = during COVID-19), after adjustment for covariates (age and
sex). Follow-up analyses examined potential moderation, by adding in the interaction terms
for each proposed moderator with the indicator variable for time in separate models (i.e.,
family cohesion, community cohesion, and participation in traditional practices). All models
included a subject specific random intercept and time specific error term, and covariates
including age and sex.

The COVID-19 survey was conducted between May to September 4, 2020. Given known
variability in sleep during school versus summer vacation schedules, we conducted
sensitivity analyses. These analyses added the interaction term for participants completing
the survey during “summer” (n=70; defined as June 15- August 14) versus those completing
during the typical school year for CA (n=48; May — June 14 and August 15 — September

4). For all sleep outcomes, there were no significant interactions for timing of assessment
(summer versus school year) in models predicting changes in sleep from baseline to
COVID-19. There were also no significant differences in sleep outcomes when comparing
youth who completed the survey during the school year versus summer (analyses available
upon request). Therefore, we present analyses for the full sample to retain sample size.

Qualitative Interviews

Drawing from literature reviews, findings from NAY SHAW interviews (Palimaru et al.,
2020), and input from SPIWC, we designed the protocol to elicit narratives about pandemic-
induced changes in six domains: (1) daily habits/routines; (2) family/social relationships;

(3) sleep environments and arrangements; (4) sleep behavior; (5) quality of sleep; and

(6) cultural dimensions of life and sleep (see supplemental material). Interviews followed

a semi-structured protocol and lasted approximately one hour. All interviews were audio-
recorded and transcribed verbatim.

Qualitative Analytic Strategy

The objective of the qualitative analyses was to provide interpretive context for

findings from quantitative models. Transcripts were uploaded to Dedoose, a qualitative
analysis platform that facilitates collaborative transcript management, coding, and analysis
(“Dedoose Version 5.0.11 “, 2013). Due to the timely need for data about pandemic-related
effects on health we complemented the rapid assessment (RA) of content in Dedoose
(Johnson & Vindrola-Padros, 2017) with a keyword-in-context (KWIC) textual analysis
conducted in NVivo to find additional relevant content (Ltd., 2018). The RA codebook
was developed by two coders (AIP and RAB) based on pre-identified domains from the
survey, with more than half the codes drawn from a previous codebook developed with

the same population and a similar set of sleep-related questions (Palimaru et al., 2020),
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and additional codes added to cover unique pandemic-related content. These new pandemic-
related codes focused on the changes that occurred during the pandemic in areas such as

use of electronics, sleep behaviors and the sleep environment. As part of the RA approach,
these codes were applied structurally following the pandemic-focused questions in the
interview protocol, such as “How has your sleep quality been affected by coronavirus?” and
“How has coronavirus changed your relationship with your parents?” As thematic categories
were defined a priori by interview domains, we describe specific observations in these
thematic categories through counts (and percentages) of times each was mentioned, as well
as verbatim quotes to supplement these counts.

Both the qualitative and KWIC analyses were conducted by one coder (AIP). The KWIC
analysis produced a raw frequency of distinctive words used in answer to protocol questions.
The 50 most frequently used distinctive words were selected and analyzed in context, i.e.,
15 words preceding and 15 words following each word. We excluded prepositions and
conjunctions, as well as linguistic disfluencies that are common among this participant

age group, such as “like.” The KWIC findings helped ensure that we captured all relevant
content for each thematic area.

Quantitative Results

Demographic characteristics are presented in Table 1. Mean age at baseline was 14 years,
and 63% of the sample was female. Consistent with prior work D’Amico et al. (2021), most
(89%) youth self-identified as AI/AN, though all teens were identified by their parents as
AIl/AN. Just over half of the sample reported living in a single-parent household.

Table 2 describes sleep measures before and during COVID-19. Teens showed a delay in
bedtimes and waketimes on weekdays and weekends, but overall had longer sleep durations
(roughly 2 hours more sleep) during COVID-19 compared to baseline. Teens also showed
higher levels of sleep/wake disturbances during COVID-19, and a decrease in self-reported
sleep quality.

Table 3 presents descriptive statistics for frequency of engagement in a variety of daily
activities at both assessment points to show how teens’ daily behaviors may have changed.
Overall, teens’ daily activities, including doing homework or hanging out with friends,
remained relatively stable from baseline to during COVID-19, with some increases in time
spent on the internet, communicating with friends digitally, and watching TV/videos/movies.

The repeated measures analysis (Table 4) shows significant changes in all sleep outcomes
comparing baseline to the pandemic period. Compared to baseline, bedtimes and waketimes
during COVID-19 were significantly delayed (p’s <.001), both on weekdays and weekends,
though the delay was larger for weekdays than weekends. Similarly, there was a significant
increase in sleep duration from baseline to COVID-19, with a larger increase observed

on weekdays (8= 129.55, SE=10.92, p< 0.001) versus weekends (8= 103.75, SE
=11.93, p<0.001). Participants also experienced increases in sleep/wake disturbances

and poorer sleep quality during COVID-19 (8= 2.25, SE=0.55, p<.001 and 8=
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0.18, SE=0.07, p=0.02, respectively). Overall, our analysis of potential moderators

of observed changes in sleep yielded few significant results. We observed significant
moderating effects of family and cultural factors on weekday sleep duration, such that
higher levels of family cohesion or higher participation in traditional practices moderated
the COVID-related increase in weekday sleep duration. To facilitate interpretation of the
interactions, Figure 1 demonstrates adjusted mean weekday sleep duration at “high” and
“low” levels of participation in traditional practices before and during COVID-19. As
shown, while weekday sleep duration increased from baseline to COVID-19 overall, those
who participated in more traditional practices showed an even greater increase in weekday
sleep duration than those engaged in fewer traditional practices.

Qualitative Results

Teens’ perceptions of key contributors to changes in sleep behaviors and
sleep quality—Thematic findings align with survey results that capture dramatic changes
in bedtimes and wake times. During the pandemic, more than half of the teens (n= 15,
60%) described going to bed between midnight and 3:00 am on weeknights, and three
(12%) mentioned instances of going to bed after 3:00 am. For many, weekends blended into
weekdays, so sleep patterns extended through the entire week, as this 16-year-old female
explains: “Now there’s not really a difference between weekends and weekdays for me
because I do the same thing every day.”

Participants linked sleep changes to the shift to online schooling, and described two main
implications for their sleep. First, participants described how they did not have to worry
about being ready for school or wake up early to get to school during the pandemic, thus
removing an element of stress from pre-bedtime routines and allowing more opportunity for
sleep in the mornings: “/ feel like 1’'m a bit more relaxed to actually go to sleep because
there was a different school schedule” (male, age 16). Another said before the pandemic “/
would wake up at like, 5:00 or a little bit after 5:00, and now I can wake up at 7:00 because
that’s when school starts” (male, age 12). Second, half of participants said they were not

as tired during the day compared to before the pandemic, but they were also less sleepy

at night, largely due to the absence of school-related activities. For example, one female
participant (age 14) said “/t was a lot easier for me to go to sleep because before we were
going to school and | was actually doing something. | was able to do something every single
aay. So I would get tired from doing something. But when you have to stay at home... that
doesn’t really make you tired.”

Although the quantitative analyses revealed an increase in poor sleep quality during
COVID-19, only four interviewees (16%) mentioned poorer sleep quality. Stated reasons
for poor sleep included worries about the pandemic and disruptions in sleep schedules, as
illustrated here: “When I sleep on a schedule, | tend to get better slecp. But now since I’'m
not sleeping on any type of schedule and I just sleep whenever [ feel like it, it’s just like the
sleeps don’t feel good, like quality good” (female, age 14). For nearly a third of participants
(n=7) sleep quality remained unaffected, whereas for another third sleep quality improved
primarily due to an increase in sleep duration.
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Teens’ perceptions regarding changes in daily activities

Participants expressed frustration with the disruption to their schedules and associated
effects on their sleep, and half of the sample spoke about strategies they implemented

daily to mitigate sleep-related consequences of these disruptions. Almost a third of teens
(n=7) described exercising throughout the day or just before bedtime. One 14-year-old male
explained that “Before I go to bed I do ten pushups just to be able to get a little tired, ”while
this 16-year-old female said “/ try exercising to get myself tired. I’ll exercise in the morning,
1I’ll exercise at night thinking I’ll get tired.”

Consistent with findings in Table 3 showing an increase in daily use of electronics, most
teens (n=21, 84%) described increases in time spent on electronic devices such as phones,
tablets, laptops and game consoles. As one 16-year-old female stated: “/t’s definitely gone
up a lot. I’'m not usually on my phone or on my computer a lot during school because |

am pretty involved in my school... And now especially since everything’s online and all my
homework’s online, 1 think I’ve definitely been on my phone more.” Nearly half of teens
(n=12) cited boredom as a driver of online activity, describing getting “bored with being in
the house” (male, age 13) or being bored because “/ can’t do anything or go out” (female,
age 15). For a quarter of participants (n=6), using their electronic devices was part of their
bedtime routine, as this 12-year-old female explained: “Sometimes I’ll be on it [phone] for a
couple of hours to fall asleep.”

Teens’ perceptions regarding family and participation in traditional practices

Although the analysis of potential moderators yielded few significant results, teens revealed
key insights into how family cohesion evolved during the pandemic, especially in tandem
with family engagement in traditional practices. Forty percent of teens (n=10) described
spending more time with their parents, and in some cases, getting closer to them: “Before
coronavirus, my mom wasn’t living with us. So I didn’t really have a relationship with her.
But now that during the virus she has to stay home with us, like she can’t go anywhere, |
feel like it’s helping our relationship a lot. It’s helping all of that be better” (female, age

14). For nearly a quarter of teens, this relationship remained unchanged, whereas a few (n=4,
16%) described mild conflict during the pandemic, such as “/ittle stuff that I get bickered at”
(male, age 13).

Engagement in traditional practices, either by themselves or with their families, was another
important theme. Half of interviewed teens described traditional practices that either helped
them cope with the stresses of the pandemic or helped improve sleep. This 13-year-old male
said “Ue go to the online meetings and we talk to the people. It’s like a bunch of other
tribes. It’s like a team, all the teams from different tribes.” Some narratives suggested family
discussions to make sense of the pandemic whilst drawing on Native ancestral knowledge:
“I don’t know, but Iike, my dad always says, like, this has always been coming, | guess. So,
it’s like not a shocker that something bad like this is going to happen. Like, in history this

s normal, | guess, if you look back in history. Like, this isn’t just like a once in a lifetime
thing, it’s already happened before” (male, age 15).
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Discussion

COVID-19 has presented numerous challenges to our daily rhythms and routines, and has
introduced significant stress that can negatively affect sleep. There has been particular
concern about effects of the pandemic and associated stay-at-home orders on adolescents
given that (even pre-pandemic) adolescents were already a high-risk population for sleep-
wake problems (Keyes, Maslowsky, Hamilton, & Schulenberg, 2015) as well as mental
health problems (Merikangas et al., 2010). This is also a developmental stage characterized
by increased need for social connections outside the home, especially with peers (Orben,
Tomova, & Blakemore, 2020). To our knowledge, this is the first longitudinal (pre-

and during the early months of COVID-19) analysis of changes in sleep patterns and
disturbances in adolescents, as prior work has been cross-sectional or retrospective, and
with few exceptions, focused on adults (Bruni et al., 2021; Cellini et al., 2021; Gruber et
al., 2020). In addition, our focus on urban AI/AN youth is unique and important as this is
a population under-recognized in sleep research in general. Furthermore, similar to other
racial/ethnic groups in the United States, AI/AN individuals experience disproportionate
socioeconomic and health burdens related to COVID-19. Finally, our analysis makes a
unique contribution by describing both quantitative and qualitative changes in teens’ daily
activities during the pandemic, and exploring the role of key potential protective factors at
the family, community, and cultural levels.

Consistent with limited prior work during the first few months of COVID-19 (Gruber et al.,
2020), we found significant delays in adolescent bedtimes and waketimes; however, delays
in waketimes more than compensated for delays in bedtimes, as teens also demonstrated

a roughly two-hour increase in sleep duration during the early months of COVID-19.
Findings were more pronounced for weekdays. Given that the timing of the COVID-19
assessment (May- September 4) included months when most teens were engaged in remote
school as well as summer vacation months (mid-June through August), findings cannot
conclusively determine that increased sleep duration is entirely due to removal of early
school start times. However, findings are suggestive of this possibility and consistent with
other reports (Gruber et al., 2020), and supported by sensitivity analyses conducted in

the subsample who completed the COVID-19 survey in May or June. Furthermore, the
relatively small difference in hours spent doing homework suggests that findings are largely
due to COVID-related changes in school schedules, rather than the transition to summer
schedules. Regardless, findings clearly demonstrate teens’ natural, delayed sleep-wake
patterns are misaligned with school start times, which in the U.S., on average begin at

8:03 am (Troxel & Wolfson, 2017). Although teens were sleeping more, they simultaneously
experienced increases in sleep-wake disturbances, which included indicators of phase delay
(e.g., staying up past 3 a.m.) and insomnia-related symptoms (i.e., trouble falling asleep

or staying asleep). It is perhaps not surprising that teens experienced increases in these
symptoms during the early months of the pandemic, as they are indicative of the disruption
to daily routines resulting from COVID-related closures and stay-at-home orders, as well

as COVID-related increases in stress and anxiety (Jones, Mitra, & Bhuiyan, 2021; Tang,
Xiang, Cheung, & Xiang, 2021). Moreover, other disruptions related to stay-at-home orders
including lack of consistency in routines in general, potential crowding within homes as
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family members stay at home, and changes in sleep patterns of the family, may have also
contributed to the observed changes in sleep.

Overall, we found few significant moderating effects of family cohesion, community
cohesion, or participation in traditional practices. However, adolescents who reported
greater family cohesion or greater participation in traditional practices also reported greater
weekday sleep duration during COVID-19. Of note, interview findings highlighted that

for some teens greater family cohesion meant becoming closer with parents and engaging
in traditional practices together. Such moderating effects, though limited in the current
study, are consistent with prior work on protective factors for teens’ mental health during
COVID-19 (Tang et al., 2021), and on protective factors for AlI/AN teens’ mental health in
general (Henson et al., 2017).

Our study provides an important “first look™ at pandemic-related changes to urban AlI/AN
adolescents’ typical daily activities. Somewhat surprisingly, teens showed relatively little
change in activity patterns during COVID-19, with the exception of increased electronics/
media use. The pandemic-related increase in screen time is notable, as even pre-pandemic
screen time rates were high among Al/AN and other teens (Hicks & Diamond, 2011;
Palimaru et al., 2020). Interview themes aligned with survey findings regarding changes in
sleep patterns, and revealed teens’ agency in coping with these changes, such as deliberate
use of physical exercise and electronics as ways to increase tiredness and help transition
to nighttime sleep. Narratives also suggested that in the absence of typical school-related
routines, teens had more time available with less structure; as a result, managing boredom
was a daily challenge. Results invite further exploration of how technology could be
harnessed to support teens in managing their time, improving sleep, and engaging in health-
promoting activities such as exercise and participation in traditional practices.

Limitations and Strengths

Several limitations are noteworthy. First, participants in this study resided in urban areas

in southern, central, and northern California, so views and experiences may not reflect
those of urban AI/AN individuals elsewhere in the U.S. Second, survey and interview

data were collected between May and September 2020, when stay-at-home orders and
local restrictions varied across the state, which may have introduced heterogeneity. Further,
overlap with summer schedules may have confounded results. In addition, the rapid
assessment qualitative approach was conducted in Dedoose by one coder while the KWIC
analysis was completed in NVivo, which meant we did not calculate inter-coder reliability.
However, more than half of the codebook had been developed and assessed for reliability
previously. It is also important to note that the limited support for moderation may reflect
limitations in the measures themselves (e.g., community cohesion was based on a single-
item), as well as the relatively small sample size, which may have limited statistical

power. Finally, this study is focused on an under-recognized population that has been
disproportionately affected by COVID-19. However, given that the study does not include
a comparator population, findings cannot be interpreted as evidence that AI/AN teens

have experienced more or worse sleep disturbances compared to other populations. Future
work is needed to consider downstream effects of COVID-19 on racially/ethnically diverse
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populations of youth, including AI/AN individuals, in order to identify disparities as well as
potential unique sources of risk and resilience across racial/ ethnic groups.

These limitations notwithstanding, the study also has several notable strengths. First,
the focus on Al/AN teenagers is important in order to understand how COVID-19 has
affected sleep and daily rhythms in this population, and to identify potential protective
factors that may be specifically salient for this group. Second, our focus on adolescence,
a developmental stage that is vulnerable to both sleep disturbances and mental health
consequences and that may be specifically vulnerable to pandemic-related stay-at-home
orders, is important to identify opportunities for intervention. Finally, our repeated measures
assessment of sleep and daily activities across two waves of data collection, and the
inclusion of qualitative and quantitative methods, is a notable strength, given that most
existing studies on sleep during COVID-19 have been cross-sectional or have included
retrospective reports of sleep, and have not included qualitative analyses.

Conclusion

In this study of urban Al/ AN adolescents, we found significant effects of COVID-19
stay-at-home orders on adolescents’ sleep-wake patterns and disturbances, including some
positive changes (an increase in sleep duration) and some negative changes (increases in
sleep problems). Teens also indicated resilience through their own agency, and via family
and community support, suggesting that opportunities to connect with their Native culture
and communities helped them cope. Prevention strategies should incorporate sleep and stress
management aids, as well as technology-based support for teens’ daily organization and
planning. Finally, strength-based strategies, such as family-level engagement with culture
and tradition should be encouraged and supported.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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NAYSHAW COVID-19 Supplement Sample Demographics and Moderators (A= 118).

Table 1.

Demographics (measured at baseline)

M (SD, range) or N (%)

Age
12 years old 18 (15%)
13 years old 28 (24%)
14 years old 29 (25%)
15 years old 19 (16%)
16 years old 24 (20%)
Mean age, years (continuous) 14.0 (1.4, 12-16)
Sex
Male 44 (37%)
Female 74 (63%)
Race/Ethnicity *
Hispanic/Latino(a) 59 (50%)
AI/AN 106 (89%)
Asian/Asian American/Pacific Islander 12 (10%)
Black/African American 12 (10%)
White/Caucasian 21 (18%)
Single-parent households 61 (52%)
Moderators (measured at COVID-19 survey) M (SD, range)

Family cohesion
Neighborhood cohesion

Traditional activity engagement

155 (0.42, 0-2)
1.50 (1.10, 0 - 3)
254 (2.11,0-8)

Note.

*
race/ethnicity categories are not mutually exclusive.

Behav Sleep Med. Author manuscript; available in PMC 2023 May 01.

Page 17



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Troxel et al. Page 18

Table 2.
Sleep-wake patterns and problems.

Baseline CQOVID-19 survey Change

M (SD) M (SD) M (SD)
Bedtime on weekdays 10:25PM(71 min)  12:18AM (109 min) 112 (117 min)
Bedtime on weekends 11:58PM (88 min)  12:55AM (109 min) 177 (107 min)
Wake time on weekdays 6:25AM (44 min) 9:22AM (97 min) 57 (119 min)
Wake time on weekends 9:19AM (112 min)  10:07AM (104 min) 49 (133 min)
Sleep duration on weekdays (minutes) 415 (61 min) 544 (106 min) 130 (117 min)
Sleep duration on weekends (minutes) 449 (75 min) 552 (109 min) 103 (127 min)
Sleep disturbance scale 7.1(4.6) 9.4 (5.3) 2.3(6.0)
Sleep poor quality 2.0(0.7) 2.2(0.8) 0.2 (0.8)
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Table 3.

Descriptive analyses of typical daily activities before and during COVID.

Baseline  COVID-19 Survey Change

M (SD) M (SD) M (SD)
Hanging out with friends 1.53 (1.48) 1.43 (1.94) -0.10 (2.17)
Hanging out with family members 3.42 (1.58) 3.42 (1.69) -0.01 (2.10)
Helping family with housework or caregiving  2.02 (1.35) 2.57 (1.65) 0.55 (2.01)
Communicating with friends digitally a 2.49 (1.64) 3.18 (1.87) 0.69 (1.99)
Playing video games 2.64 (1.60) 2.97 (1.80) 0.33 (2.14)
Surfing the internet 1.12 (1.49) 1.76 (1.58) 0.64 (1.95)
Watching TV / videos / movies 2.62 (1.40) 3.36 (1.44) 0.74 (1.66)
Reading for fun 1.08 (1.39) 1.21 (1.46) 0.13 (1.60)
Homework or other academic activities 2.03(1.38) 1.91(1.71) -0.13 (2.04)
Working for pay 0.18 (0.62) 0.69 (1.57) 0.52 (1.64)

Page 19

“Change” is from baseline to the COVID-19 survey — that is, the value at the COVID-19 survey minus the value at the baseline survey. All items
have response options ranging from 0 (“No hours™) to 5 (5 or more hours).

a i e Lo . . . _—
Includes “communicating with friends by email, instant messaging, texting on your phone, or through social media sites, such as Instagram or

Snapchat”.
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