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Abstract

SleepTube: A Descriptive Analysis of the
Most Viewed YouTube Videos on Sleep Health

Sarah E. D’ Amico

Sleep health is a significant public health concern, and children’s insufficient sleep has
been identified as a worsening objective in Healthy People 2030. As one of the most widely used
platforms in the world, YouTube serves as an increasingly common source of health information
for parents and caregivers. This cross-sectional study examined the 100 most widely viewed
YouTube videos produced from the search term “sleep health kids,” describing their upload
source, format, and content related to sleep health education for children ages 4-11. Videos were
coded using a researcher-developed instrument informed by a review of sleep health literature
and an epidemiological framework. The 100 videos accumulated a total of 272,622,587 views.
Commercial or Broadcast Media sources yielded the highest percentage of views (45.84%),
followed by Medical or Educational Institutions (37.17%). Content related to behavioral
determinants improving sleep health was present in the highest number of videos and garnered
the greatest percentage of views (80.73%). Content related to screen use, age-specific
recommendations for children ages 4-11, and the impact of sleep on mental and social-emotional
health was notably underrepresented across the most widely viewed videos. These findings
suggested that while YouTube broadly disseminates general sleep health recommendations,
significant content gaps remain, particularly related to technology use, emotional well-being, and
systemic determinants of children’s sleep health. These gaps have implications for parents,

health educators, and policymakers.
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Chapter 1: Introduction

Background

Beginning with ancient civilizations, philosophers and scientists have theorized the
meaning and value of sleep. Over hundreds of years, Ancient Greeks and Romans considered the
development of dreams and potential causes of sleep, yet little was understood about the body’s
functioning during sleep. Around the year 450 B.C., Alcmaeon, a Greek physician, hypothesized
that sleep was an unconscious state caused by blood drainage and, therefore, lack of circulation
to the brain (Thomas, 2018). About 50 years later, theories of the cause continued to involve the
person’s body, suggesting that an individual’s decline in body temperature caused sleep. Fifty
years after that, Greek philosopher and polymath Aristotle surmised that sleep was a stopping of
consciousness of the heart, which, at the time, was believed to need rest in order to continue to
control the rest of the body. In 162 A.D., Greek philosopher and physician Galen determined that
the brain, as opposed to the heart, was the seat of consciousness. Philosophers continued to
believe that sleep was a process during which blood circulation decreased or certain functions
(i.e., the heart or brain) paused to allow the body to heal or rid itself of toxins (Thomas, 2018).

Almost 1,600 years later, in 1729, Jean Jacques d’Ortuous de Marian prompted curiosity
in the study of human sleep following his finding that plants grew in constant darkness,
determining that circadian rhythm was not solely influenced by environment (Rosenberg, 2019).
In 1845, sleep began to be studied as a health issue across the world. Among others, British
doctor John Davy studied the relationship between sleep patterns and body temperature, while
Romanian neurologist Constantin von Economo determined that the hypothalamus is the part of
the brain that regulates sleep cycles (Rosenberg, 2019). In the 1920s, German psychiatrist Hans

Berger recorded the first electroencephalogram (EEG) wave patterns in the brain, allowing him



to study differences in the brain during sleep and wakefulness (Rosenberg, 2019). Around the
same time in the 1920s, American physiologist Nathaniel Kleitman opened the first sleep lab in
the United States to investigate sleep regulation and chronic sleep deprivation, awarding Dr.
Kleitman the title “Father of American sleep research” (Rosenberg, 2019). In 1935, German
zoologists Hans Kalmus and Erwin Biinning discovered the existence of circadian rhythm in
fruit flies (Circadian Rhythms and Per/Tim Complex, 2021), leading to further exploration of
circadian rhythms in humans over the next several decades. Just 2 years later, American doctor
Alfred Loomis studied and defined brainwave patterns that later became understood as related to
nonREM sleep (4 (Brief) History of Sleep | Sleep Cycle, 2020).

Within the last 70 years, significant attention has been given to research surrounding
sleep behavior and sleep health (4 (Brief) History of Sleep | Sleep Cycle, 2020). In 1953, Dr.
Nathaniel Kleitman and his team were credited with discovering the occurrence of rapid eye
movement (REM) during sleep. This discovery was the first recorded indication that the brain is
active during sleep and is commonly considered the beginning of “modern sleep research”
(Nathaniel Kleitman PhD 1895—-1999, 1999). Five years later in 1958, the hormone melatonin
and its impact on the sleep—wake cycle was discovered (4 (Brief) History of Sleep | Sleep Cycle,
2020). Over the next several decades, additional research was conducted to learn about
breathing, temperature, and the circulatory system during sleep, including disorders like
obstructive sleep apnea. In 1971, American physicist and molecular biologist Seymour Benzer
and his student Ronald Konopka identified fruit flies with irregular sleep patterns. Their research
led to the discovery of a gene known as PER, which was further investigated into the next
decade (4 (Brief) History of Sleep | Sleep Cycle, 2020). In 1980, research supported sleep as a

physiological necessity, prompting continued research to understand the relationship between



amount of sleep per night, the circadian rhythm, sleep, and learning (4 (Brief) History of Sleep |
Sleep Cycle, 2020), as well as the significant relationship between sleep and health.

Discoveries related to sleep and the brain have continued to develop over recent decades.
In 1996, scientists at the Saper lab in Massachusetts discovered that a group of cells in the brain,
known as the ventrolateral preoptic nucleus, was stopping rats’ arousal systems and allowing
them to fall asleep (Prescott, 2014). They concluded that because humans have the same cells in
a similar location, this group of cells might also serve as a “sleep switch” for humans and help
regulate humans’ sleep—wake cycles (Prescott, 2014). Understanding of sleep stages has
continued to evolve; more recently in 2007, the American Academy of Sleep changed the
classifications of states of sleep to N1, N2, and N3, following a state of being awake and
preceding REM sleep (A4 (Brief) History of Sleep | Sleep Cycle, 2020). Research continues to be
conducted to better understand the changes in the body during and as a result of sleep.

Presently, the National Heart, Lung and Blood Institute (2022) claimed that 1 in 3 adults
do not consistently get the recommended amount of uninterrupted sleep (Sleep Health | National
Heart, Lung, and Blood Institute (NHLBI), n.d.), which can cause physical and mental health
problems, injuries, productivity loss, difficulty focusing and learning, as well as emotion
regulation. According to the Centers for Disease Control and Prevention (CDC), inadequate
amounts of sleep are associated with several chronic diseases and conditions. The CDC’s (2024)
web page titled “About Sleep” states that getting sufficient sleep is “essential for our health and
emotional well-being.” While sleep deficiency is correlated with illnesses such as heart disease,
kidney disease, high blood pressure, and depression, the National Heart, Lung and Blood
Institute (2022) noted that sleep deficiency may influence adults and children differently. The

Institute stated that children who lack adequate sleep may show signs of overactivity, have



difficulty paying attention, and may be negatively impacted in their academic performance
(National Heart, Lung, and Blood Institute, 2022).

One objective of Healthy People 2020 was to “reduce the proportion of children who
have poor quality of sleep” (How Has Healthy People Changed? Healthy People 2030, 2020),
suggesting that the importance of sleep in children has been considered a health priority for more
than a decade. While some objectives have been removed or retained from Healthy People 2020
and included in Healthy People 2030, the website identified a “related” objective in Healthy
People 2030: “Increase the proportion of children who get sufficient sleep—EMC-03" (How Has
Healthy People Changed? Healthy People 2030, 2020). The expansion of this related objective
suggests that children’s sleep health continues to be a concern and priority.

According to Healthy People 2030, the most recent data from parent responses to a
2018-2019 survey showed that only 65.6% of children between the ages of 4 months and 14
years got “sufficient sleep,” 5% lower than the Healthy People 2030 goal of 70.6% (Increase
the Proportion of Children Who Get Sufficient Sleep—EMC-03, Healthy People 2030, 2020).
Guidelines of “sufficient sleep” for individuals vary by age, decreasing from birth through
adulthood. Even with this gradual decrease in recommended hours of sleep per night, the CDC
(2024) claims that “getting enough sleep and good sleep quality are essential for healthy sleep.”
YouTube

A search of “YouTube education” on PubMed on July 11, 2024, yielded 1,852 results.
When narrowing the search to 2014-2024, 1,707 results remained. When narrowing the search to
20202024, 1,215 of these results remained. These results indicated that 65.6% of all current
results related to “YouTube education” have been published in the past 4 years, and 92.2% of all

current articles on PubMed related to “YouTube education” have been published in the past 10



years, showing an increased recognition that YouTube serves as a source for education on a
variety of issues.

Steve Chen and Chad Hurley initially launched YouTube in 2005 as a dating website, a
place where interested singles would be able to upload videos of themselves to other prospective
singles. Within a week, their vision changed, and YouTube quickly became a source of
entertainment rather than romantic relationships (Chen, 2024). Since its sale to Google in 2006,
YouTube has become a site for musicians, beauty companies, influencers, and sports casters, and
it serves as an alternative to streaming and cable television. As of April 2024, YouTube has more
than 2.5 billion active monthly users—individuals who log in to YouTube to watch content.
Notably, this number does not include individuals who watch YouTube videos without logging
into an account; thus, its reach is even greater. Worldwide, the only social media site recorded
with more active monthly users is Facebook (Stacy Jo Dixon, 2024).

According to an online survey of 2,007 U.S. adults conducted in January 2018, 83% of
U.S. adults ages 18+ reported using YouTube. Among 18- to 24-year-olds and 25- to 34-year-
olds, YouTube was reported to be the most used social network. Among U.S. adults ages 3544,
45-54, 55-64, 65-75, and 75+, YouTube was reported to be the second most used social
network, following Facebook in each age range (Cast From Clay, 2022).

Since its inception, YouTube has grown from its early existence as simply a form of
entertainment into a source of education and news. According to the Pew Research Center,

26% of Americans reported receiving their news from YouTube (Stocking et al., 2020). In 2021,
YouTube began to capitalize on this opportunity to support viewers in finding health-related
information from ““authoritative sources” (Graham, 2021). Led by Director and Head of

YouTube Health, Dr. Garth Graham, YouTube partnered with clinicians, creators, and health



organizations including the American Public Health Association and Mass General Brigham to
bring awareness to content from “authoritative sources,” such as U.S. hospitals or research
centers. While this feature does not change the search results or eliminate videos with
misinformation, viewers are now able to see an icon labeling a video as from a source that
YouTube deems “authoritative” (Graham, 2021).

The focus of the present study was YouTube videos related to the sleep health of children
ages 4—11 years old. The individuals seeking this information are likely parents, caregivers, and
possibly educators who are responsible for understanding and influencing children’s sleep health.
While YouTube is a major source of news, education, and other information, it is notable that
many parents seeking information related to their children’s sleep or otherwise health may first
seek informal information and guidance from other parents and friends. However, when seeking
information from social media, YouTube provides a unique method for transmitting information.
While social media sites including Instagram and Tik Tok provide short clips or videos that are
often suggested to users, YouTube provides a search engine for videos of unlimited length.
Specific Aims

The short-term goal of this study was to describe the most-viewed YouTube videos
related to sleep health education in reference to the source, format, number of views, and
content. Content of the videos was coded and analyzed to determine their accuracy and relevance
to the most recent research surrounding sleep health determinants, benefits, and consequences.
The content was analyzed through a lens of seeking information related to children ages 4—11
years. Long-term goals of the study include improving understanding of the information related

to sleep health and ways to improve sleep health for children ages 4-11 years old.



The Specific Aims of the Study included:

1. To describe the most-viewed YouTube videos related to sleep health education in
reference to the source, format, and number of views.

2. To describe the most-viewed YouTube videos related to sleep health education in
reference to its specific content, including impact on physical health; impact on
mental/social emotional health; impact on cognitive functioning and academic
achievement; behavioral determinants of sleep health; environmental determinants of
sleep health; biological/chemical changes during sleep; and current and historical
discoveries and recommendations, in reference to children ages 4—11 years.

3. To describe the most-viewed YouTube videos related to sleep health education
through an epidemiological framework.

Significance

Throughout our lifetime, sleep is a process with which we are forced to have a
relationship. Whether positive, negative, or constantly changing, humans’ relationships with
sleep always exist. As such, we must consider the reciprocal relationship between the amount
and quality of sleep with other aspects of our lives throughout all stages of our lives. Perhaps that
is why organizations like the American Academy of Sleep Medicine (AASM) emphasize the
importance of sleep health, claiming that sleep, nutrition, and exercise are “the three pillars of a
healthy lifestyle” (Robards, 2021, n.p.).

According to Buysse (2014), “sleep health” is defined as “a multidimensional pattern of
sleep—wakefulness, adapted to individual, social, and environmental demands, that promotes
physical and mental well-being” (p. 12). At the time of publication in 2014, Buysse claimed

that other literature rarely mentioned sleep health, and when it did, there was no definition to



accompany the term. Additionally, Buysse suggested that this definition of the term provides a
positive framing of sleep health, rather than presenting a focus on sleep disorders. While Buysse
described sleep as a positive process that “promotes” our well-being, sleep is only able to have
these beneficial effects when behavioral and environmental factors allow for adequate amounts
of high-quality sleep.

Along with the proposed definition of sleep, Buysse introduced a scale to measure sleep
health through five aspects of sleep that have been continually associated with health outcomes.
These aspects of sleep are Satisfaction of sleep, Alertness during waking hours, Timing of sleep,
sleep Efficiency, and adequate sleep Duration (Buysse, 2014). Each of these indicators correlates
to a letter in the acronym SATED. The SATED scale is a self-reported measure of sleep. Buysse
acknowledged that while four of these five indicators are measured quantitatively, subjectivity is
involved. Buysse defined satisfaction of sleep as the subjective assessment that sleep is “good”
or “bad,” and alertness was defined as “the ability to maintain attentive wakefulness” (p. 11).
The timing of sleep is described as the “placement of sleep” during the day, while sleep
efficiency measures the level of ease of initially falling asleep, as well as returning to sleep after
waking. Sleep duration is the amount of sleep a person has over a 24-hour period (Buysse, 2014).

Unfortunately, while experts including AASM and Sleep Research Society recommend
that adults receive 7 hours or more of sleep per night (Ng et al., 2022), according to Mohamad
Noor et al. (2014), sleep disorders affect close to 45% of the global population. Findings
published by Morbidity and Mortality Weekly Report in 2022 showed that more than 25% of
adults throughout the United States do not sleep the recommended amount (Adjaye-Gbewonyo

et al., 2022). Adults are not alone in their shortcomings of attaining enough sleep.



Healthy People 2030 emphasized the need for attention and action to address sleep health
among children, adolescents, and adults. A search of “sleep health objective” on the Office of
Disease Prevention and Health Promotion (ODPHP) website yielded 17 results, seven of which
were related to sleep health. These seven Healthy People 2030 objectives are: (a) increase the
proportion of adults who get enough sleep—SH-03; (b) increase the proportion of infants who
are put to sleep on their backs—MICH-14; (c) increase the proportion of high school students
who get enough sleep—SH-04; (d) increase the proportion of children who get sufficient sleep—
EMC-03; (e) increase the proportion of adults with sleep apnea symptoms who get evaluated by
a healthcare provider—SH-02; (f) increase the proportion of infants who are put to sleep in a safe
sleep environment—MICH-DO03; and (g) increase the proportion of secondary schools with a
start time of 8:30AM or later—AH-R07 (How Has Healthy People Changed? Healthy People
2030, 2020).

Only one of these seven objectives (increase the proportion of infants who are put to
sleep on their backs) is rated as “improving” (Increase the Proportion of Infants Who Are Put to
Sleep on Their Backs—MICH-14, Healthy People 2030, 2021). From this search, the proportion
of adults with sleep apnea evaluated by a provider have the status “little or no detectable
change,” while the proportion of children getting sufficient sleep and the proportion of high
school students and adults getting enough sleep are all “getting worse” (How Has Healthy
People Changed? Healthy People 2030, 2020). Increasing the proportion of secondary schools
with a start time of 8:30 a.m. or later is classified as research status (Increase the Proportion of
Secondary Schools with a Start Time of 8:30 AM or Later—AH-R07, Healthy People 2030,
2020). While the National Center on Sleep Disorders Research was founded in 1993 to support

research on sleep and circadian rhythms (Sleep Health | National Heart, Lung, and Blood



Institute [NHLBI], n.d.), these objectives and their most recently collected data highlight the
extent of the problem across generations in the nation. This study addressed the objectives

related to children ages 4-11 years old, falling mostly in the elementary school age range.
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Chapter 2: Literature Review

This literature review begins with a brief background of sleep health recommendations
from expert organizations, based on individuals’ ages and hours of sleep recommended. The next
section discusses the impact of sleep on health, including physical health, mental and emotional
health, and cognitive functioning and academic achievement. The next section discusses
behavior and environmental determinants improving sleep health, followed by behavioral,
environmental, and biological determinants hindering sleep health. The final section discusses
literature describing geographical characteristics impacting sleep health.
Sleep Health Recommendations

Expert health organizations provide recommendations for amounts of sleep according to
age. As developmental needs change throughout different times of life, recommendations for the
amount of sleep needed vary. The National Heart, Lung, and Blood Institute (2022a) suggested
that adolescents between the ages of 13 and 18 sleep between 8 and 10 hours each day. The
organization also recommended that children between the ages of 6 and 12 sleep between 9 and
12 hours each night, and the number of hours recommended increases slightly as the children get
younger (National Heart, Lung, and Blood Institute, 2022a). The National Sleep Foundation
(NSF) has similar recommendations, stating that adults over the age of 18 should sleep between
7 to 9 hours per night, with the specification that adults over the age of 65 should sleep between
7 and 8 hours per night (Hirshkowitz et al., 2015). NSF age ranges also differ slightly;
adolescents ages 14—17 should sleep between 8 and 10 hours each night, while children ages
6 to 13 should sleep between 9 and 10 hours per night (Hirshkowitz et al., 2015).

While different stages of life require different amounts of sleep to provide benefits, each

stage also introduces a variety of possible inhibitors to attaining restful, adequate sleep. In their
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2021 publication, Meltzer et al. adapted Buysse’s definition of sleep health to include sleep-
related behaviors. They suggested that sleep-related behaviors are a sixth dimension to the sleep
health framework, specifically for pediatrics, including infants, children, and adolescents.
Meltzer et al. (2021) emphasized the impact of socio-ecological factors, claiming that many
infants, children, and adolescents do not have the same autonomy as adults to manage factors
that influence sleep health; thus, these should be considered when measuring and addressing
pediatric sleep health. Meltzer et al. (2021) expressed that behaviors including bedtime routines,
technology use, caffeine intake, and interactions with caretakers prior to going to sleep are
factors that infants, children, and adolescents may not necessarily have control over, yet
influence aspects of their sleep health. These are further discussed as environmental and
behavioral determinants influencing sleep in the following sections.

Impact of Sleep on Health

As one of the “pillars of a healthy lifestyle” (Robards, 2021), studies have shown that
sleep has an impact on many aspects of daily life. Sleep has been shown to be an indicator of
general health as well as specifically impacting physical, emotional, and cognitive health.
Several studies have also explored the influence sleep has on memory as it relates to learning as
well as academic performance. The studies referenced in this section investigated the impact of
sleep on these aspects of health.

As reported by caregivers, sleep health impacts the general quality of life for infants,
children, and adolescents. Blackwell et al. (2020) described sleep quality as the “adequacy of or
satisfaction with sleep” (p. 2). Moreover, they cited the NSF and included sleep efficiency,
waking from sleep, and frequency of waking from sleep as measures of sleep quality. While

research linking poor sleep health and negative outcomes previously existed, the researchers in
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this study aimed to determine if there was a correlation between sleep quality and life
satisfaction (Blackwell et al., 2020). They administered Patient-Reported Outcome Measurement
Information System (PROMIS®) parent-proxy measures to three cohorts of caregivers at the
National Institute of Health (NIH) Environmental influences on Child Health (ECHO) Research
Program. Caregivers (n = 1,111) completed the reports using information about their children
ages 5 to 9 years old (n = 1,295) to evaluate sleep quality, psychological stress, life satisfaction,
and general health. Sleep quality was measured using a 4-item questionnaire to evaluate sleep
onset, continuity, and satisfaction, as reported by parents/caregivers. Stress and life satisfaction
were measured using the same questionnaire. General health was measured using a 7-item
questionnaire for caregivers that reported physical, mental, and social health and well-being
(Blackwell et al., 2020). Results of the study showed that children’s higher quality of sleep

was associated with lower levels of stress and higher levels of life satisfaction. Researchers
concluded that improving children’s sleep quality can improve their overall well-being
(Blackwell et al., 2020).

Sampasa-Kanyinga et al. (2017) found similar results when examining the impact of
movement/non-movement guidelines on health-related quality of life (HRQoL) among 6,106
children ages 9—11 across 12 countries (Australia, Brazil, Canada, China, Colombia, Finland,
India, Kenya, Portugal, South Africa, the United Kingdom, and the United States). The
movement/non-movement guidelines examined included at least 60 minutes per day of
moderate-to-vigorous physical activity, at most 2 hours per day of screen time, and 9 to 11 hours
of sleep per night. Results of the study showed that children who met the recommendations for
screen time and sleep and those who met all three recommendations had significantly higher

HRQoL than children who did not meet any of the guidelines (Sampasa-Kanyinga et al., 2017).

13



These findings supported the notion that receiving recommended amounts of sleep is important
for improving general quality of life.
Impact on Physical Health

Beyond measures of general quality of life, research has suggested that sleep health
specifically has an impact on individuals’ physical health. Sleep impacts the body’s ability to
regulate appetite and metabolism and, therefore, maintain healthy weight (Newsom, 2020).
According to Dos Santos El Halal and Lahorgue Nunes (2019), there is a consistent association
between shorter sleep duration and the risk of being overweight or obese from age 0 to 17 years
old. According to a systematic review of the impact of sleep duration in children ages 0 to 4
years old, longer sleep duration has been associated with better body composition and physical
growth (Chaput et al., 2017). In their systematic review, Chaput et al. reviewed 69 peer-reviewed
articles/studies published in English or French. Participants in the studies (n = 148,524) were
ages 1 month to 4.99 years from 23 countries. The study designs varied, including randomized
trials (n = 3), non-randomized interventions (n = 1), longitudinal studies (n = 16), cross-sectional
studies (n = 42), and longitudinal studies with cross-sectional analyses (n = 7). Seventy percent
of the studies (n = 48) measured sleep duration through parental reporting, and the remaining
30% of the studies (n = 21) measured sleeping duration objectively. Of the 31 studies that
measured the relationship between sleep duration and adiposity, 20 found that shorter sleep
duration was associated with higher adiposity (Chaput et al., 2017). Additionally, three of the
cross-sectional studies reviewed by Chaput et al. (2017) described the relationship between sleep
duration and injuries. Two of these reviewed articles found that children who slept for shorter
amounts of time had a higher number of injuries and a higher risk of falling accidentally,

impacting their physical health.
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Sleep also has a reciprocal relationship with the immune system with regard to physical
health. In their research, Besedovsky et al. (2019) reviewed several studies investigating the
relationship between sleep and the immune system. In these studies, the researchers induced total
or partial sleep deprivation to measure the effects on participants’ immune systems. Within these
studies, the duration ranged from a few hours to several weeks of sleep deprivation, and several
of the studies focused on leukocytes. Studies showed that sleep reduces the total leukocyte count
in individuals, compared to individuals experiencing total sleep deprivation or sleep restriction
(Besedovsky et al., 2019), signifying the absence of infection with increased amounts of sleep.
Several studies also found that sleep reduces or leaves unchanged the levels of monocyte,
lymphocyte, and major lymphocyte subsets, compared to individuals experiencing acute or
prolonged sleep reduction (Besedovsky et al., 2019).

Additionally, Besedovsky et al. (2019) reviewed studies that measured the effect of sleep
on immune parameters, including cell activity. Natural killer cells (NK-cells) are cells that
function within the immune system to destroy infection or disease (Vivier et al., 2008).
According to studies conducted by Irwin et al. (1994), Irwin et al. (1996), and Moldofsky et al.
(1989), acute sleep deprivation and sleep restriction reduced NK-cell activity during the night of
and morning after. Similarly, according to Bollinger et al. (2009), Moldofsky et al. (1989), and
Wilder-Smith et al. (2013), acute sleep deprivation and restriction have also been shown to
reduce mitogen-stimulated cell proliferation, which is an important component of immune
system function. In contrast, sleep deprivation over time has shown an overproduction of these
cells, which Besedovsky et al. (2019) noted may be the body’s way of overcompensating and
adjusting to the previous lack of sleep. Likewise, acute and prolonged functioning of the immune

system is shown to have an impact on individuals’ length and quality of sleep. Studies showed
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that while the presence of pathogens, such as bacteria, viruses, fungi, and parasites, increases
NREM sleep, it decreases the time of REM sleep, which is vital to consolidate memories,
learning, and emotional regulation (Krueger & Majde, 1995; Majde & Krueger, 2005).

In recent years, studies have found correlations between sleep and cardiovascular
diseases (CVD). Fan et al. (2020) used data from participants in the UK Biobank database, a
large-scale biomedical database and research resource containing de-identified genetic, lifestyle
and health information, and biological samples, to study sleep behaviors and CVD. Using the
UK Biobank database, Fan et al. identified participants without CVD (n = 385,292) and studied
the association between combined sleep behaviors and genetic susceptibility with the incidence
of CVD. They developed a formula for sleep score using five factors: chronotype, duration,
insomnia, snoring, and excessive daytime sleepiness. In addition, they established low-risk sleep
factors as early chronotype (‘morning’ or ‘more morning than evening’); sleep 7-8 hours per day;
reported never or rarely insomnia symptoms; no self-reported snoring; and no frequent daytime
sleepiness (‘never/rarely’ or ‘sometimes’). While collecting data, Fan et al. (2020) assigned a
score of 1 to any participants determined to have low risk in relation to the factor and a score of 0
to participants determined to have high risk in relation to that factor. They classified “healthy
sleep pattern” as scores equal to or greater than 4, “intermediate sleep pattern” as a sleep score
equal to 2 or 3, and “poor sleep pattern” as a sleep score equal to or less than 1. Initial data
collection showed that 27.9% of participants had an intermediate sleep pattern with a score of 3,
and 37.0% and 21.8% of participants had a healthy sleep pattern with scores of 4 and 5,
respectively (Fan et al., 2020). These percentages summed 86.7%, indicating that only 13.3% of

all participants without CVD had a sleep score of 0, 1, and 2.
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Fan et al. (2020) followed participants over a median of 8.5 years. Of the 385,292
participants, researchers recorded 7,280 incidents of CVD. Analyzing the data using
multivariable-adjusted models, short sleep duration (less than or equal to 6 hours), long sleep
duration (greater than or equal to 9 hours), insomnia, snoring, and excessive daytime sleepiness
were independently associated with an increased risk of CVD. These results suggested that
indicators of healthy sleep were correlated with reduced risk of CVD.

Huang et al. (2021) also used UK Biobank data to explore the relationship between
sleep and physical activity with all-cause and cause-specific mortality risks, including CVD.
Individuals were excluded from the study if they had any history of CVD, cancer, obstructive
sleep apnea, class III obesity, missing or unusable data on sleep characteristics, physical activity,
or any confounders. Individuals who died from coronavirus, and anyone who died within the first
2 years that follow-up was conducted were also excluded. The final study included 380,055
participants aged 55.9 +/- 8.1 years. Huang et al. (2021) found that the majority (56%) of
participants had sleep categorized as “healthy,” while 42% of participants had intermediate sleep
and 3% of participants had poor sleep. They found that age, gender, weight, socioeconomic
status, diet, exercise, alcohol, smoking, and type of work all influenced sleep scores. Women and
those who were thinner, had less “socioeconomic deprivation,” ate more fruits and vegetables,
less alcohol, had higher levels of physical activity, sat less, and never smoked had healthier sleep
scores. Ultimately, results showed that individuals in the no moderate-to-vigorous physical
activity and poor sleep group had the highest levels of mortality risk for all-cause mortality and
total CVD. Additionally, any negative effects of poor sleep were increased with low physical
activity (Huang et al., 2021), emphasizing the relationship between and impact on these two

pillars of a healthy lifestyle.
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Impact on Mental and Emotional Health

In addition to relationships between sleep and physical health, research has indicated that
sleep impacts emotional health and regulation in a variety of ages as well. According to Miller
et al. (2015), children between the ages of 30 and 36 months risk limiting their ability to self-
regulate their emotions when deprived of sleep. Miller et al. defined self-regulation as “the
ability to control one’s behavior, cognition, attention, and emotion when challenged” (p. 2). In
their study, these researchers assigned 12 30- to 36-month-olds to a Nap or No-Nap group. After
5 days of a strict sleep routine, children either received a 90-minute nap or did not receive a
90-minute nap. They were then tasked with solving an unsolvable puzzle, and their self-
regulation strategies were observed and coded. Toddlers in the No-Nap group showed decreased
skepticism as well as increased physical self-soothing, increased focus on the puzzle piece that
did not fit, and insistence that they finish the unsolvable puzzle (Miller et al., 2015). Despite
having a small sample size, these findings suggested that decreased sleep limits toddlers’ abilities
to regulate their emotional responses and their ability to work through difficult tasks.

The effects of sleep on emotional difficulties have also been found in older children.
Miadich et al. (2020) conducted a study to determine the impact of genetic and environmental
influences on sleep, impulsivity and anger/frustration, and the ways these factors may contribute
to psychopathology (study of mental health/illness). Participants in the study were 8-year-old
twins (N = 613). Their sleep duration and sleep efficiency were measured using an actigraphy
that they wore on their wrists. Their temperament (impulsivity and anger/frustration) was
measured using the Temperament in Middle Childhood Questionnaire administered to their
primary caregiver. Throughout the week, their findings showed a correlation between shorter

sleep duration and increased impulsivity and anger/frustration (Miadich et al., 2020).
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As children age, the effects of sleep duration on emotional health continue to follow the
same pattern. Hale et al. (2018) conducted a literature review of several studies examining the
relationship between screen use and delayed bedtime and/or total sleep time among adolescents
and their effects on various aspects of health. Examining a large (N = 11,788) cross-sectional
study conducted across 11 European countries, Hale et al. concluded that short duration of sleep
among adolescents was correlated with emotional problems, conflicts with peers, and suicide
ideation. An analysis of longitudinal and intervention studies supported these findings and
further suggested that issues with adolescent sleep predate several depressive symptoms (Hale
et al., 2018).

Adolescents’ mental health has also been studied in relation to the impact of sleep. In a
study of 709 eleventh-grade students at two single-sex schools in Australia, Waters et al. (2023)
studied the association between weekly sleep patterns and anxiety and depression. They
measured adolescents’ sleep using a two-item questionnaire that asked the questions, “How
many hours of sleep would I usually get on a weekday night?” and “How many hours of sleep
would I usually get on a weekend night?”” Seven weekly sleep patterns were established and
defined: short stable (<8 hours of sleep during weekdays and weeknights); short increasing
(<8 hours of sleep during weekdays and >8 hours of sleep on the weekend); average decreasing
(810 hours of sleep during weekdays and <8 hours of sleep on weekend); average stable (8§—10
hours of sleep during weekdays and weeknights); average increasing (8—10 hours of sleep during
weekdays and >10 hours of sleep on weekend); long decreasing (>10 hours of sleep during
weekdays and <10 hours of sleep on the weekend); and long stable (>10 hours of sleep during

weekdays and weekends) (Waters et al., 2023).
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Waters et al. (2023) measured anxiety and depression using the Revised Children’s
Anxiety and Depression Scale—Short Version with 25 items. Participants responded to the
25 items regarding anxiety and depression using a 4-point Likert scale. Results of the study
showed that participants categorized as short stable sleepers or short increasing sleepers reported
significantly higher levels of anxiety than participants categorized as average stable sleepers.
However, there was no significant difference between the reported anxiety levels of short stable
sleepers and short increasing sleepers (Waters et al., 2023). These findings suggested that if
adolescents sleep fewer than the recommended 8 hours of sleep during the week, they are unable
to “catch up” on the weekend with regard to impacting anxiety-level symptoms. Findings also
showed that long stable sleepers reported significantly higher levels of anxiety than both average
stable sleepers and long decreasing sleepers (Waters et al., 2023), suggesting that sleeping more
than 10 hours consistently indicates increased levels of anxiety. Additionally, short stable and
long stable sleepers reported significantly higher levels of anxiety, compared to average stable
sleepers (Waters et al., 2023), suggesting that sleeping fewer than 8 hours or longer than 10
hours consistently indicates higher levels of anxiety.

The results of this study also produced conclusions regarding the depression symptoms
of adolescents. Participants categorized as short stable sleepers and short increasing sleepers
reported significantly higher levels of depression when compared with participants categorized
as average stable sleepers (Waters et al., 2023). There was no significant difference between
short stable and short increasing sleepers, once again suggesting that if adolescents received
fewer than 8 hours of sleep during the week, they were more likely to report higher levels of
depression, despite “catching up” on sleep during the weekend. Long stable sleepers also

reported significantly higher depression symptoms than average stable sleepers and long
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decreasing sleepers (Waters et al., 2023), suggesting that sleeping longer than 10 hours across
all days of the week and weekend was significantly related to higher depression symptoms.

Notably, the results of the surveys showed no significant differences in reported
depression symptoms between average stable sleepers, average decreasing sleepers, and average
increasing sleepers (Waters et al., 2023). These findings suggested that for adolescents who
slept between 8 and 10 hours a night during weekdays, their depression symptoms were not
significantly related to any changes in sleep over the weekend. Similar to anxiety symptoms,
reported depression symptoms of adolescents who slept fewer than 8 hours or more than 10
hours across the entire week were higher than the depression symptoms of adolescents who slept
the recommended 8-10 hours. Findings across the study suggested that adolescents’ sleep during
the weekdays, when typically attending school, was significantly associated with anxiety and
depression symptoms.

Similarly, Tarokh et al. (2016) found associations between sleep and regulation of
emotions among adolescents, including decreased sleep leading to an increase in depressive
symptoms, feelings of hopelessness, and anxiety. Across age groups, amount and quality of sleep
were inversely correlated with various measures of emotional health.

Dong et al. (2022) studied the association between sleep duration and depression among
U.S. adults. In a cross-sectional study, Dong et al. used data from the National Health and
Nutrition Examination Survey (NHANES) from 2009 to 2016. There was a total of 25,962
participants with a mean age of 48.1 years. Of the total participants, 23,636 participants had a
depression score less than 10, and the remaining 2,326 participants had a depression score
greater than or equal to 10. Dong et al. (2022) found that among individuals with a sleep duration

of less than 8§ hours, increased sleep closer to 8 hours was associated with a significantly lower
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risk of incident depression. Alternatively, among individuals with a sleep duration greater than or
equal to 8 hours, an increase in sleep duration was associated with a significant increase in risk
of depression.

Impact on Cognitive Functioning and Academic Achievement

Across the United States, school-aged children spend an average of 6.68 hours per day
in school (National Center for Education Statistics, 2019), where their cognitive health is an
important aspect of their daily lives. As they enter school each weekday morning, the amount
and quality of their sleep impact their cognitive health and academic performance. Even prior to
school age, children’s cognitive development is impacted by their sleep. According to Mason
et al. (2021), research shows that napping benefits children’s memory as early as 3 months.
Between 6 and 12 months of age, infants who napped consistently showed greater ability to
repeat actions they saw than infants who did not nap or only napped briefly (Seehagen et al.,
2015). Between the ages of 3 and 5 years, the benefits of napping remained consistent. Children
at this age were better able to remember words from storybooks, improve their visuospatial
memory, and improve their declarative word memory (Lokhandwala & Spencer, 2020). Above
the age of 5 years, research focused on overnight sleep rather than napping, but continued to find
benefits. Studies showed that overnight sleep is beneficial for declarative memory throughout
childhood and into adolescence (Mason et al., 2021).

As children enter school age, their sleep health impacts cognitive health as well as
academic performance and behavior at school. Ursache et al. (2021) examined the relationship
between children’s sleep and behavior in first grade as well as achievement test scores in
second grade among primarily Black children living in disadvantaged neighborhoods. In this

longitudinal follow-up study, 572 participants initially submitted demographic data in Pre-
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Kindergarten, and they were assessed at the end of first grade and the end of second grade.
Assessments included the Child Sleep Habits Questionnaire (CSHQ) completed by their parents
to measure bedtime resistance, sleep duration, disordered breathing, daytime sleepiness, and
sleep onset delay. Higher scores on this CSQH were associated with more problem sleep
behaviors (Ursache et al., 2021). Teachers completed an adapted version of the CSHQ, in which
they answered questions related to children’s perceived sleepiness during the day. To assess
behaviors in the classroom, an observational assessment, the Assessing Behavior in the
Classroom (ABC) was used. The ABC consists of two 15-minute observations of a student in the
classroom, with the observations occurring anytime between 2 days and 1 week apart. “Adaptive
behaviors” (i.e., active engagement in learning, including raising hand, listening, participating
in discussion, nodding, etc.) and “problem behaviors” (i.e., behavioral or emotional problems
visible) were dichotomously coded, depending on if they were present or absent during the
observation (Ursache et al., 2021). In both first and second grades, higher levels of sleepiness
reported by teachers were associated with higher problem behaviors and lower adaptive
behaviors.

In a meta-analysis of studies reporting on sleep, cognition, and behavioral problems,
Astill et al. (2012) investigated the relationship between these factors among children between
the ages of 5 and 12 years old. This meta-analysis included 86 studies with a total of 35,936
children. From these studies, Astill et al. concluded that sleep duration and cognitive
performance among this age range were positively and significantly related.

Findings from Minges and Redeker (2016), Hale et al. (2018), and Johansson et al.
(2016) all supported the claim that poor quality sleep has detrimental effects on adolescents’

cognitive health as well as their academic performance. According to Louca and Short (2014),
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just one night without sleep following nights of sleep averaging 10 hours caused a delay in
cognitive functioning and negatively impacted academic achievement. Through their literature
review, Hale et al. (2018) also concluded that total sleep time impacted physical and cognitive
functioning of adolescents.

Tarokh et al. (2016) concluded that associations existed between sleep and brain
development, cognition, and learning and memory, all of which can impact academic
performance. Even throughout college, sleep can contribute to cognitive functioning and
academic performance. According to Okano et al. (2019), consistent higher quality and longer
duration of sleep were correlated with better academic performance through the measure of
higher grades.

Sleep duration has also been associated with dementia in middle and old age. Sabia et al.
(2021) studied data from 7,959 participants over 30 years to examine the association between
sleep duration at ages 50, 60, and 70 years old and incident dementia. Over a mean follow-up
period of 24.6 (SD = 7.0) years, 521 participants developed dementia. Most cases of dementia
were diagnosed after age 70, with the mean diagnosis age of 77.1 years (SD = 5.6 years; range =
53.4-87.6 years). Researchers defined short sleep duration as sleeping for less than or equal to
6 hours per night, normal sleep duration as sleeping for 7 hours per night, and long sleep
duration as sleeping for greater than or equal to 8 hours per night. After adjusting for
sociodemographic factors, Sabia et al. (2021) found that short sleep duration was associated
with higher risk of incident dementia among all age groups studied. They found no association
between long sleep duration and risk of incident dementia.

Using a prospective cohort study, Himali et al. (2023) studied the loss of slow-wave sleep

(SWYS) as age increased to determine whether SWS loss as age increased was associated with the
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risk of incident dementia. Himali et al. used data from the Framingham Heart Study, in which
participants completed two polysomnography studies overnight, first between 1995 and 1998 and
second between 2001 and 2003. Researchers conducted follow-up over 17 years from the second
polysomnography study to determine incident dementia in participants. According to Himali et
al. (2023), increase in age was associated with SWS loss. Using Cox regression models that were
adjusted for age, sex, cohort, smoking status, use of sleeping medication, antidepressant, and
anxiolytic, each decrease in percentage of SWS per year was associated with a 27% increase in
the risk of dementia. As a decline of SWS percentage was inversely correlated with risk of
incident dementia, it was reasonable to conclude that addressing SWS loss in aging individuals
may mediate the risk for dementia.

In a prospective cohort study evaluating the relationship between habitual sleep duration
and risks of mild cognitive impairment (MCI) and dementia among older women, Chen et al.
(2015) collected and analyzed data on 7,444 community-dwelling women aged 65-80 years.
Participants in the study responded to questionnaires with information on demographic
characteristics, socioeconomic status, lifestyle factors, and any relevant clinical characteristics.
Participants also self-reported the number of hours of sleep they received on a typical night
during the past 4 weeks (less than or equal to 5, 6, 7, 8, 9, or greater than or equal to 10). Chen
et al. found that sleeping less than or equal to 6 hours per night or sleeping longer than or equal
to 8 hours per night duration were each statistically significantly associated with a higher risk of
MCI and dementia.

Determinants Improving Sleep Health
The findings in the previous section make clear that sleep has significant effects on

various aspects of health and well-being. These findings then provoked the question: if research
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supports that sleep is responsible for influencing crucial physical, emotional, and cognitive
aspects of health, then why are all individuals not obtaining adequate amounts and quality of
sleep? One might posit that not enough is known about how to achieve adequate sleep or
improve sleep quality. However, there is actually extensive research on the determinants that
improve sleep health. This section explores studies that investigate the behavioral and
environmental determinants believed to improve individuals’ sleep health.
Behavioral Determinants

While some research has been conducted on specific remedies and programs to improve
sleep health, this section focused on three main behavioral determinants influencing sleep health:
bedtime routines for individuals across age groups, exercise, and nutrition.

Bedtime Routines. Across all ages, beginning with infancy and into adulthood,
studies showed that having a bedtime routine positively impacts sleep health. According to
SleepFoundation.org, a bedtime routine is “a set of activities you perform in the same order,
every night, in the 30 to 60 minutes before going to bed” (Pacheco & Rosen, 2023, n.p.).
Consistently enforcing bedtime routines shows better sleep outcomes among children ages 0 to 5
in nations across the globe. Mindell et al. (2015) collected data from mothers of 10,085 children
between the ages of 0 and 5 years old in Australia-New Zealand, Canada, China, Hong Kong,
India, Japan, Korea, Malaysia, Philippines, Singapore, Thailand, United Kingdom, and United
States. Through completion of the Brief Infant/Child Sleep Questionnaire, they found that
consistent bedtime routines were positively associated with going to sleep earlier, shorter sleep
onset latency, fewer wakings during the night, and increased sleep duration. They also found that
there was a dose-dependent relationship, suggesting that the higher frequencies of consistency

with a bedtime routine, the better the sleep outcomes (Mindell et al., 2015).
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Studies also showed continued positive effects of bedtime routines among preschool-aged
children. Craft et al. (2021) collected data from 251 caregivers with long work hours and
preschool-aged children to determine the role of bedtime routines on their children’s sleep
duration. Participants were recruited from 30 preschools across western Massachusetts serving
populations of lower-income families. To measure children’s sleep duration objectively, children
wore actigraphs on their wrists while they slept (Craft et al., 2021). Parent-child dyads were
directed to record the time the child was expected to sleep on the actigraph and after waking up
any time they slept. Parents and teachers manually recorded naps during the times the children
were not wearing their actigraphs, although they were encouraged to wear the actigraphs
consistently throughout the 15-night/16-day period of the study (Craft et al., 2021). Results of
the study showed an inverse relationship between caregivers’ work hours and hours of sleep
children received. Results also showed that caregivers’ work hours were indirectly related to
children’s sleep duration, due to inconsistency of bedtime routines (Craft et al., 2021). These
results indicated a disadvantage for working parents and their children with regard to
establishing consistent bedtime routines and the benefits that come with them.

Kitsaras et al. (2022) studied the implementation of a bedtime routine text message
program that targeted first-time parents of young children between the ages of 1 and 3 years
across England. In the study, 50 first-time parents with one child between the ages of 1 and 3
years received text messages each night for 7 nights sharing information and support about how
to implement successful bedtime routines. One participant dropped out after completing the pre-
study questionnaires, and the remaining participants completed all measurements of the study

(N =49) (Kitsaras et al., 2022).
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Prior to beginning the intervention, parents completed three online questionnaires: the
Child Sleep Habits Questionnaire (CSHQ) to assess children’s sleep quality and duration; Profile
of Mood States (POMS) to assess parental mood; and Bedtime Routines Questionnaire (BRQ) to
assess bedtime routine quality. Researchers were interested in three main outcomes. The POMS
assessed parental tension, anger, fatigue, depression, self-esteem, vigor, and confusion (Kitsaras
et al., 2022). The BRQ was adapted for this study from its original 15 bedtime-related activities
to eight activities. For example, several examples of activities between parent and child (i.e.,
saying ‘goodnight,” cuddling, getting tucked in, etc.) were condensed to “interactive, positive
activities between parent/child” for this study (Kitsaras et al., 2022). Each night after beginning
the intervention, parents received a notification and the option to select one of two versions
of the intervention—one detailed version and one summary version. On the first night, all
participants selected the detailed version. On the second night, more than half selected the
summary version (n = 30). For the following five nights, 40 of the participants selected the
summary version. Prior to and following the 7 days, parents of the young children completed
questionnaires that highlighted children’s sleep, bedtime routines, and parental mood
disturbance. Following the intervention, results showed that bedtime routines improved with the
Bedtime Routines Intervention for Children (BRIC) intervention. Results showed that routines
improved during all days of the week, including weekends, indicating that the text message
program maintained some efficacy during periods of less structure (Kitsaras et al., 2022).

In a 2018 study conducted by Kitsaras et al., 50 families with children ages 3 to 5 years
provided information about their bedtime routine and parenting style as well as the child’s school
readiness, dental health, and executive functioning. While many studies have focused on the

impact of a bedtime routine on sleep health, Kitsaras et al. (2018) aimed to determine the impact
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of a bedtime routine on other aspects of a child’s well-being as well. Results of the study showed
that children with an “optimal bedtime routine” had higher performance of working memory,
better inhibition and attention, and more positive dental health; they also produced higher scores
expressing school readiness (Kitsaras et al., 2018). These results reinforced that in addition to
bedtime routines promoting positive sleep health, bedtime routines themselves were associated
with other aspects of a healthy lifestyle for children. Highlighting this study among others, in
their own review of empirical evidence, Mindell and Williamson (2018) determined that a
bedtime routine showed positive effects on language development, literacy, emotional
regulation, and parent-child attachment. These findings once again emphasized the importance
surrounding sleep: Healthy sleep leads to health in other aspects of life.

The American Academy of Sleep Medicine (AASM) provides resources and
recommendations for parents and caregivers to improve children’s sleep health. Among the
recommendations are consistently enforcing bedtimes and wake times regardless of the day of
the week, consistent mealtimes, healthful diets, and consistent exercise (Robards, 2021). As
previously mentioned, the AASM claims that sleep is “one of the three pillars of a healthy
lifestyle” (Robards, 2021, n.p.). Notably, it also cited exercise as another pillar, and research
supports the notion that physical activity is related to and has the ability to affect sleep health
positively.

Exercise. A 2020 systematic review explored the effects of physical activity programs on
sleep outcomes of older adults (Vanderlinden et al., 2020). Of the initial 8,402 studies found,

14 met the inclusion criteria and quality assessment. The studies consisted of pretest—posttest
designs (n = 8) and randomized controlled trials (n = 6). Vanderlinden et al. (2020) used studies

from various continents and regions, including Asia (n = 7), North America (n = 4), South
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America (n = 1), Europe (n = 1) and the Middle East (n = 1). Sixteen sleep outcomes were
reported across the 14 studies. Three sleep outcomes showed positive significant effects after
implementation of the exercise programs in 100% of the studies in which they were reported.
These outcomes were difficulties falling back to sleep, non-rapid eye movement sleep, and
subjective sleep quality (Vanderlinden et al., 2020). Fifty percent of the studies reporting sleep
latency, sleep disturbances, wake time after sleep onset, slow wave sleep, stage 2 sleep, and
total sleep time found positive significant effects. Less than 50% of the studies found positive
significant effects for daytime dysfunction, sleep duration, use of sleep medication, sleep
efficiency, and sleep quality as a result of exercise programs (Vanderlinden et al., 2020).

Ten of the 14 studies used the Pittsburgh Sleep Quality Index (PSQI) to record
participants’ self-assessed sleep quality over the course of 1 month. The PSQI utilizes 19 items
to measure subjective sleep quality in seven categories: sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use of sleep medication, and daytime
dysfunction. Of the 10 studies that reported overall PSQI scores, eight (80%) reported a
significant beneficial effect. Four of the 10 studies (40%) also had a substantial effect size. Using
Cohen’s d > 0.80, the effect sizes found in four studies were d = 0.86, 1.55. 1.52, and 1.01
(Vanderlinden et al., 2020).

Among the 10 studies in which researchers found significant improvement in overall
PSQI score, five studies (50%) found significant improvement in sleep latency. Sleep
disturbances were measured in eight of the studies and significantly reduced in four of those
eight (50%). Seven studies reported daytime dysfunction, which was found to be significantly
improved in three (43%) studies, while sleep duration was also found to be significantly

improved in three (43%) studies (Vanderlinden et al., 2020).
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Objective sleep outcomes were measured in only three of the 14 studies. Among those
three studies, one study reported NREM sleep using polysomnography and was shown to be
significantly improved. Slow wave sleep, stage 2 sleep, and wake time after sleep onset were
also reported by two polysomnographic studies. Each was shown to be significantly improved in
one study. Total sleep time was reported in one RCT and one pretest—posttest study; it was also
found to be significantly improved in one study. Accelerometry was used in one study to report
sleep latency, total sleep time, sleep efficiency, and awakenings during the night and showed no
significant effects of exercise programs on these outcomes (Vanderlinden et al., 2020).

A 2023 quasi-experimental study conducted on female college students in Tehran, Iran,
studied the effects of Pilates exercise on sleep and fatigue (Azam Amzajerdi et al., 2023). The
study included 67 participants who completed the study across 8 weeks. The Pilates group
included 32 participants, while the control group consisted of 35 participants. Researchers did
not find any significant differences in sociodemographic data or the baseline PSQI score between
the two groups. The PSQI score was measured at 4 weeks following intervention and 8 weeks
following intervention. After 4 weeks of intervention, the total mean PSQI score and subgroups’
subjective sleep quality and daytime dysfunction significantly improved among the Pilates
group, compared to the control group (Azam Amzajerdi et al., 2023). After 8 weeks of
intervention, the total mean PSQI score and components, including sleep duration, habitual sleep
efficiency, and daytime dysfunction, were significantly lower than those of the control group
(Azam Amzajerdi et al., 2023). Notably, though the fatigue levels of each group at baseline were
similar, the Pilates group had significantly lower mean fatigue scores at 4 and 8 weeks following
intervention than the control group. This suggested that the Pilates exercises improved overall

sleep quality, as measured by PSQI, as well as reduced fatigue.
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Other forms of low impact physical activity, such as walking, have been shown to have
positive effects on sleep quality. Sullivan Bisson et al. (2019) set out to assess the relationships
between daily physical activity and sleep as well as monthly physical activity and sleep among
participants involved in a 4-week randomized controlled trial. During this intervention,
increasing individuals’ daily steps was the main objective. Pre- and post-intervention data were
collected through individuals self-reporting measures of sleep quality and duration. During the
intervention, participants’ step counts and minutes active were measured using a daily Fitbit Zip.
Their sleep quality and duration continued to be self-reported daily throughout the intervention.
These participants included men and women (N = 59), with an average age of 49.43 (+/-8.40)
years living in the greater Boston area. Seventy-two percent of participants were female. Results
of the intervention showed positive associations between low-impact physical activity and sleep
quality and duration, although associations between physical activity and sleep quality were
shown to be stronger. Daily active minutes were positively associated with sleep quality, but
no association was found between daily active minutes and sleep duration. Among women,
participants who were more active and took more daily steps reported having better sleep when
compared to female participants who were less active. When participants were compared to
themselves across different days, the days on which they were more active than average were
also the days they reported higher quality sleep and longer duration of sleep.

Nutrition. Research has also indicated that nutrition has the potential to impact sleep
quality and sleep duration greatly. In a narrative review of human clinical trials and preclinical
animal studies, Hibi (2023) examined the potential of four specific dietary polyphenols to
improve sleep quality and duration. These four polyphenols were chlorogenic acid (CGA),

resveratrol, rosmarinic acid, and catechins. The review analyzed randomized controlled trials
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using objective sleep measures, including polysomnography, EEG, and actigraphy, as well as
subjective instruments such as the PSQIL.

Among the polyphenols examined, CGA was shown to be the most promising for
improving sleep. CGA was administered as a decaffeinated green coffee bean extract beverage
at doses of 300-600 mg daily over 2 to 5 days. Across two randomized controlled trials, CGA
reduced sleep latency and improved subjective sleep quality. Resveratrol, consumed as a daily
oral supplement ranging from 19.8 to 500 mg, produced inconsistent results across trials, with
one 12-month study in hepatitis C patients reporting significant improvements in sleep quality,
while two other trials in healthy adults found no measurable effect on sleep parameters.
Rosmarinic acid, taken either as a proprietary spearmint extract capsule or in combination
with catechins as a standardized supplement, showed modest but notable benefits. One trial
demonstrated an improved ability to fall asleep. Catechins, consumed primarily through low-
caffeine green tea or oolong tea over 1 to 2 weeks, showed evidence in animal models but failed
to produce significant sleep improvements in human trials. Hibi (2023) concluded that larger,
randomized controlled trials were needed to draw more definitive conclusions, but that biological
mechanisms linking polyphenol intake to improved sleep were plausible.

Other functional foods have been studied for their impact on sleep health. Zeng et al.
(2015) conducted a narrative review examining the mechanisms by which functional food
components promote sleep in humans, with particular attention to the bioactive compounds
found in specific whole foods and plant-based sources. The review synthesized findings across
a broad range of food sources, including barley grass powder, whole grains, maca, ginseng,
Lingzhi (Ganoderma lucidum), asparagus, lettuce, cherries, kiwifruit, walnuts, and milk. Zeng

et al. (2015) analyzed animal studies, preclinical models, and available human trials. They
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organized their findings around key sleep-promoting bioactive components, including
tryptophan, GABA, calcium, potassium, melatonin, pyridoxine, L-ornithine, and hexadecanoic
acid.

Zeng et al. (2015) found that several functional foods promote sleep through distinct but
overlapping neurochemical pathways. Tryptophan-rich foods, such as milk and barley grass
powder, support sleep by serving as precursors to serotonin and melatonin, both of which
regulate the sleep—wake cycle. GABA-rich foods, particularly barley grass powder, promote
sleep by activating inhibitory GABA-A receptors and suppressing arousal pathways. Foods high
in calcium and potassium, including maca and barley grass, were identified as supporting
thalamocortical rhythmicity which is critical for non-REM sleep. Additionally, melatonin-
containing foods such as tart cherry juice, walnuts, and nighttime milk consumption were
associated with improved sleep onset and quality in both animal models and limited human
studies. Zeng et al. (2015) concluded that barley grass powder is the most promising single
functional food for sleep promotion, given the uniquely high concentration of multiple sleep-
active compounds.

Aside from specific bioactive compounds found in food, studies have also examined the
impact of protein, fat, and carbohydrates on sleep. Lindseth et al. (2013) conducted a crossover
study examining the effects of macronutrient intake on sleep among 44 healthy adult participants
recruited from a midwestern university. Participants served as their own control and were
randomly rotated through four separate 4-day dietary treatment conditions: a high-protein diet
(56% protein), a high-carbohydrate diet (56% carbohydrate), a high-fat diet (56% fat), and a
control diet reflecting macronutrient ratios commonly used in nutrition intervention research.

Sleep was measured objectively using Motionlogger Actigraph sleep watches worn continuously
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throughout each treatment period; sleep efficiency, sleep latency, and wake episodes were
measured. Participants completed the PSQI at the beginning of each dietary condition.

Results indicated that macronutrient composition significantly influenced both sleep
latency and nighttime waking. Participants consuming the high-carbohydrate diet experienced
significantly shorter sleep latency compared to those on the control diet, suggesting that elevated
carbohydrate intake may facilitate faster sleep onset, while participants consuming the high-
protein diet experienced significantly fewer wake episodes, compared to the control condition.
This indicated that protein-rich diets may support more consolidated and uninterrupted sleep.
Environmental Determinants

Environment is a broad term that may include many aspects of an individual’s
surroundings, such as elements of their microsystem (e.g., home, family, and neighborhood) or
their mesosystem, involving any interactions between microsystems. The environment might
also include an individual’s exosystem, such as parental work or resources available in their
communities. Environment might also include an individual’s macrosystem, such as cultural
contexts like accepted customs or policies affecting their daily lives. Any of these levels of
Bronfenbrenner’s ecological systems can be identified as a part of the environment influencing
an individual’s sleep. Aspects of the microsystem, exosystem, and macrosystem are discussed in
the following section, as researchers have identified environmental factors hindering sleep
health.

One element within the macrosystem that has been shown to improve sleep health is
delaying school start time. This policy has recently gained significant attention among high
schools, with specific attention to adolescents. Carskadon and Tarokh (2014) noted that, in

addition to behavioral and environmental factors, biological changes during adolescence also
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impact adolescents’ sleep behaviors. Biologically, adolescents respond to times of day and night
in a delayed way as their circadian rhythms change during puberty. This means their bodies are
changing to go to sleep later and wake up later more naturally. Because of the role school plays
in adolescents’ lives, specifically relevant to their schedule, several studies have been conducted
to determine the impact of school start time on adolescent sleep health.

Minges and Redeker (2016) conducted a systematic review of experimental studies that
examined the relationship between school start time and students’ sleep, health, and academic
outcomes. In this review, Minges and Redeker included six studies of various designs. The
studies varied slightly in their dependent variables. However, all studies explored the relationship
between delayed school start time and sleep characteristics, attention performance, academic
achievement, motor vehicle accidents, mood, and/or health-related outcomes. The start time of
schools participating in the studies varied in delays from 25 minutes to 60 minutes, and some
implemented the change for 1 week, while others implemented the change indefinitely. Five of
the studies collected data through self-reporting methods. One study utilized actigraphy to
measure total sleep time and sleep efficiency objectively (Minges & Redeker, 2016).

Minges and Redeker (2016) concluded that students’ total sleep time increased between
25 and 77 minutes per weeknight when school start time was delayed 25 to 60 minutes. All but
one study found that self-reported measures of daytime sleepiness improved with delayed school
start times. One study found improvements in self-reported measures of sleep satisfaction,
participants’ beliefs of getting a good night’s sleep, and decreased behavior issues. Two of the
studies examined showed a relationship between delayed school start time and decreased self-
reported scores of depression and irritability. Two additional studies examined the relationship

between school start time and academic achievement, and data showed that schools with a
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delayed start time had fewer instances of tardiness and reduced instances of students’ inability to
remain awake during class (Minges & Redeker, 2016).
Determinants Hindering Sleep Health

According to the research, it is clear that much is known about the factors positively
influencing sleep health. Once again, a question is raised: Do scientists and individuals have an
idea of the factors that prevent so many individuals from obtaining adequate sleep? Just as
research has identified factors positively influencing sleep health, researchers have explored
several determinants that may negatively influence the sleep health of individuals of various age
ranges, socioeconomic statuses, and geographic locations. This section reviews the behavioral
and environmental factors that have been shown to hinder sleep health.

Behavioral Determinants

Just as there are several behavioral determinants that improve sleep health, some
behavioral determinants may negatively impact sleep health. Two of these behavioral
determinants are nutrition and screen use.

Nutrition. As previously described, research showed a positive correlation between
nutrition and sleep, beginning in children and continuing through adulthood. Similarly, poor
nutrition has negative impacts on sleep. Holmes et al. (2021) studied preschoolers’ sleep quality
in association with their consumption of fruits, vegetables, fast food, and soda. They collected
data from 383 children ages 33—70 months using actigraphy continuously for 16 days and 15
nights, while caregivers and teachers completed complementary sleep diaries (Holmes et al.,
2021). Caregivers reported their children’s consumption of fruits and vegetables, fast food, and
soda over the prior month through a frequency questionnaire. A subset of caregivers (n = 89)

also completed a 30-item Parenting Scale to assess the use of various parenting strategies.
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Holmes et al. (2021) controlled for age, sex, race/ethnicity, socioeconomic status, physical
activity, and BMI before examining associations between sleep and dietary measures.

Results showed correlations between food and beverage consumption and sleep duration.
More frequent consumption of fast food was associated with shorter overnight and 24-hour sleep
durations. Each unit increase in fast food consumption was associated with a 6.5-minute decrease
in overnight sleep duration and a 5.8-minute decrease in total 24-hour sleep duration. Soda
consumption was also associated with negative sleep outcomes. Each unit increase in fast food
consumption was associated with a 9.2-minute decrease in overnight sleep, a 14-minute delay of
sleep onset, and an increase of nap duration, although these naps did not fully compensate for
nighttime sleep loss. In contrast, higher consumption of fruits and vegetables was associated with
shorter nap times, although Holmes et al. (2021) noted that this may be an indicator of children
receiving adequate overnight sleep.

The study also found a strong impact of parenting on children’s dietary habits. Caregivers
who used more lax discipline, identified as ineffective parenting strategies, were more likely to
allow greater soda consumption and less fruit and vegetable intake, thus impacting sleep health.
Thus, Holmes et al. (2021) recommended encouraging healthier dietary habits in early childhood
in conjunction with educating caregivers on effective parenting strategies to improve overall
sleep outcomes in young children.

Screen Use. During adolescence, added social and academic pressures make even the
recommended amount of sleep and high-quality sleep difficult. According to research in recent
years, a variety of risk factors influences adolescent sleep behaviors. These risk factors include
screen exposure especially before bed, voluntary reasons for staying awake including social

media, involuntary reasons including homework, and early wake times. According to Tarokh
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et al. (2016), adolescents’ desires and abilities to have independence typically increase during
this age. Throughout adolescence, social dynamics change, and individuals must navigate new
settings. Similarly, during adolescence, sleep behaviors change as well.

Adolescents are at particular risk for poor sleep habits, leading to shorter duration of
sleep and poor quality of sleep. Two behavioral risk factors for poor quality and duration of sleep
in adolescence are screen use before bed as well as diet and exercise. According to a systematic
literature review conducted by Hale et al. (2018), screen exposure suppresses individuals’ levels
of melatonin and increases alertness, which is counterproductive at bedtime. The presence of
screens in the bedroom also increases the likelihood of engaging with a device. According to
Hale et al. (2018), 57% of adolescents polled who keep a device in their bedroom after
“bedtime” reported shorter duration of sleep and poorer quality of sleep. The AASM
recommends limiting screen use prior to sleeping and screen presence in the sleep environment
(Robards, 2021).

Hale et al. (2018) concluded that increased screen time among adolescents was correlated
with later bedtimes and shorter duration of sleep. They posited that screen use before sleep can
replace and therefore delay bedtime. Additionally, they concluded that a technological device
with a screen being physically present in an adolescent’s bedroom negatively impacts sleep
outcomes. Hale et al. also noted that the studies they examined did not establish causality as
many are cross-sectional. However, Hale et al. (2018) posed suggestions for ways to limit sleep
disruption and increase sleep duration. They suggested that adolescents do not use technology
within 30 minutes before going to sleep, do not exercise within 3 hours of going to sleep, and do

not engage in any activities in their bed other than sleep.
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Johansson et al. (2016) conducted a secondary analysis of 259 individuals ages 13 to 21
years. The study evaluated participants’ sleep duration, sleep habits, technology use in the
evening, and daytime sleepiness. Responses were collected through surveys via telephone
(n=750) and on the internet (n = 758). Of the participants, 140 were categorized as “younger
adolescents” between the ages of 13 and 17, while 118 participants between the ages of 18 and
21 were classified as “older adolescents.” Quality of sleep, including daytime sleepiness, was
assessed over 2 weeks using a one-time 4-item Likert-type scale survey. Using this scale,
participants were asked how often they “had difficulty falling asleep,” how often they “woke
during the night,” how often they “woke too early,” and how often they woke feeling
“unrefreshed” (Johansson et al., 2016).

Results from Johansson et al. (2016) suggested that between the ages of 13 and 19, the
average sleep duration of adolescents decreases from 8.3 hours to 6.7 hours. According to
Johansson et al., 67% of adolescents reported feeling unrefreshed when waking, 20% reported
excess daytime sleepiness, 40% of adolescents who drive reported driving while drowsy within
the month they were surveyed, and 18% of those who drive reported driving drowsy at least once
every week. Johansson et al. also evaluated the relationship between technology use around
bedtime with quality and duration of sleep. They found that 97% of participants reported using
technology during the hour before going to sleep; 74% used a cell phone; 69% used a computer;
61% used an iPad, mp3 player, or other music device; and 55% reported watching television
(Johansson et al., 2016). Forty-seven percent of adolescent respondents reported using three or
four technology devices before going to sleep. Individuals who reported texting, browsing the
internet, and using social media were more likely to report “inadequate” sleep. Use of cell

phones, televisions, digital music devices, and the total number of devices used were positively
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correlated with participants’ reporting “woke too early” (Johansson et al., 2016). Internet use
was positively correlated with reports of “woke feeling unrefreshed” (Johansson et al., 2016).
Engagement with social media, the internet, emails, videos on cell phones, instant messaging,
and video calls on Skype were positively correlated with reports of excess daytime sleepiness
(Johansson et al., 2016).

Another behavioral risk factor for poor sleep quality and less total sleep time is going to
sleep late. According to Minges and Redeker (2016), one voluntary reason adolescents may stay
awake late is to communicate with peers via social media. As social dynamics and expectations
change in adolescence, teenagers may want or believe they need to engage more on social media
in order to develop or maintain peer relationships.

Environmental Determinants

As previously discussed, Bronfenbrenner’s Ecological Systems Theory provides a
framework through which environmental influences can be considered. In the current literature,
several examples within these systems negatively impact individuals’ sleep health.

Microsystem. An individual’s microsystem includes their immediate surroundings,
including family members, their physical house or apartment, and their neighbors. Many of the
environmental determinants within a child’s microsystem that may impact their sleep health have
already been discussed through the lens of behavioral determinants—for example, parents’ or
caregivers’ impact on children’s nutrition (Holmes et al., 2021) or noise from siblings within the
household impacting infants’ sleep (Blume et al., 2021).

Mesosystem. Mesosystem describes the ways in which microsystems interact with one
another—for example, the interaction between school and home environments. Holmes et al.

(2021) provided an example of the mesosystem in their study of dietary habits and sleep in 383
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preschool-aged children. Sleep was measured across both the home and preschool classroom
environment, as caregivers completed daily sleep diaries recording nighttime sleep and wake
times, while teachers recorded nap diaries describing children’s sleep in the classroom. These
data highlighted the reality that preschool-aged children move between two microsystems that
each impacts their sleep-related routines. The relationship between these two microsystems and
their alignment of sleep-related routines have the potential to impact children’s sleep health
greatly.

The interaction between students” home and school environments may also influence
adolescents’ duration and quality of sleep. For example, if adolescents’ socioeconomic status and
parental health or work deem it necessary for adolescents to work after school, then the time they
get home may be later, which may influence the time they go to sleep. Other obligations related
to their economic environment, including responsibilities related to caring for family members
for financial reasons, may delay adolescents’ ability to go to sleep at a desired time, whether due
to the obligation itself or a later start time for completing homework.

Exosystem. An individual’s exosystem is made up of more distantly related systems
that still have influence on an individual. For example, stressors outside of a child’s direct
experience, including parental workplace demands or financial pressures, indirectly impact
children’s health. De Stasio et al. (2020) examined the bidirectional relationships between
toddler sleep quality, parental stress, emotional regulation, bedtime routines, parental
involvement, and perceived social support in a sample of 80 Italian families with children
between 18 and 36 months of age. The researchers found that maternal parenting stress was a
significant positive predictor of nocturnal awakenings in toddlers, while paternal bedtime

involvement was a significant negative predictor of night awakenings. Additionally, perceived
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social support was the strongest protective factor against both maternal and paternal parenting
stress, with higher levels of social support associated with significantly lower stress scores for
mothers and fathers (De Stasio et al., 2020). These findings suggested that factors within a
child’s exosystem impact their sleep health.

Parental work conditions represent another significant influence from the exosystem on
children’s sleep outcomes. Craft et al. (2021) examined the relationships between caregiver work
hours, nonstandard work schedules, bedtime routines, and objectively measured sleep duration
in a racially and economically diverse sample of 250 preschool-aged children in Western
Massachusetts. Children’s sleep was measured using wrist actigraphy worn continuously for
16 days, and caregivers reported their work hours, work schedules, and the consistency of their
children’s bedtime routines. Findings suggested that longer caregiver work hours were directly
associated with shorter child sleep duration, and bedtime routines significantly mediated the
relationship between both work hours and nonstandard work schedules and children’s sleep
duration. Caregivers working longer hours reported fewer consistent bedtime routines, which
then predicted shorter sleep durations in their children. Similarly, caregivers working night or
rotating shifts reported fewer bedtime routines and shorter child sleep durations. These results
highlighted the ways the exosystem, including caregivers’ work hours, indirectly but
meaningfully impact children’s sleep.

Macrosystem. Macrosystems include the cultural, societal, and ideological systems that
shape society and impact individuals, including accepted customs or policies. In the context
of sleep, this includes noise pollution outside of an individual’s control, customs that vary
depending on the type of environment in which one lives, and policies including school start

times.
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Studies have shown that noise in an environment can cause sleep disturbances. Blume
et al. (2021) conducted a longitudinal study examining the relationship between nocturnal
transportation noise and sleep behavior across the first year of life in 144 healthy infants in
Switzerland. Nocturnal noise exposure from road, railway, and aircraft sources was modelled at
each infant’s place of residence for the period between 23:00 and 7:00. Sleep was measured
objectively using ankle actimetry devices worn continuously for approximately 11 days at
three time points (3, 6, and 12 months of age). Measures were collected for three core sleep
composites: nighttime sleep duration, sleep activity, and sleep variability across nights. Blume
et al. (2021) examined the associations between noise exposure and each sleep composite. Blume
et al. found that nighttime transportation noise was not significantly associated with any of the
three sleep composites across the full sample. However, they found a significant interaction
between noise exposure and the presence of siblings. In infants without siblings, higher
nighttime noise levels were associated with significantly shorter sleep duration, while infants
with siblings showed no such association. Blume et al. (2021) interpreted this to mean that an
infant’s habitual noise environment may moderate individual susceptibility to transportation
noise, with infants raised in quieter household environments being more sensitive to external
noise disruption. These findings also bring attention to the importance of the relationship
between the microsystem and exosystem, highlighting that factors of an exosystem may not
impact all children in the same way.

Ro6sli et al. (2019) conducted a field study examining the ways nighttime traffic and
transportation noise affect sleep quality in 105 adult volunteers tracked across 694 nights.
Participants wore wrist actigraphy watches for 7 days to measure their sleep objectively, while

noise levels outside their bedroom windows were recorded simultaneously using sound level

44



meters. Each morning, participants completed sleep diaries reporting how well they slept and
how sleepy they felt upon waking. Roosli et al. (2019) found that the timing and amount of noise
during the night determined sleep quality. Noise exposure in the first hour after bedtime was
associated with longer sleep onset, while noise during the final hours of sleep—when the body is
in lighter sleep and more easily disturbed—was most strongly associated with reduced sleep
efficiency and greater morning sleepiness. Participants who were exposed to higher noise levels
in the early morning window reported feeling less rested. Importantly, when the researchers
matched noise exposure windows to each individual’s actual sleep schedule rather than using
standard fixed timeframes, the associations between noise and sleep disruption were even
stronger, suggesting that the true impact of transportation noise on sleep may be consistently
underestimated in broader population studies.

Environmental noise pollution has been recognized as a significant public health concern
across the WHO European Region, which spans 53 Member States from the Atlantic to the
Pacific oceans and encompasses some of the most densely populated and heavily trafficked
urban areas in the world. In response to growing evidence linking transportation noise to a range
of adverse health outcomes, Jarosinska et al. (2018) described the development of the WHO
Environmental Noise Guidelines for the European Region. The updated noise guidelines were
designed to address transportation noise from road traffic, railways, and aircraft, as well as wind
turbine and leisure noise. The guidelines were supported by eight systematic reviews of evidence
examining the relationships between noise exposure and health outcomes including annoyance,
cardiovascular and metabolic effects, cognitive impairment, sleep disturbance, hearing
impairment, adverse birth outcomes, and mental health and well-being. According to Jarosinka

et al., available data indicated that 65% of Europeans living in major urban areas were exposed
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to daytime noise levels exceeding 55 dB, and more than 20% were exposed to nighttime noise
levels above 50 dB, levels at which adverse health effects occur frequently. Jarosinka et al.
(2018) highlighted the importance of addressing nighttime noise exposure as a public health
priority.

One major influence on surrounding noise and other ways of life is the type of area in
which individuals live—for example, rural areas and farmland. According to Janssen et al.
(2018), adolescents living on a farm also experienced negative effects on sleep in the form of
sleep duration. Using data from the 2014 Canadian Health Behaviour in School-aged Children
study, Janssen et al. collected and analyzed records of 2,160 farm adolescents and 2,210 nonfarm
adolescents between the ages of 11 and 16 years old. Adolescent bedtimes and wake times were
self-reported across 1 week, and sleep duration was calculated based on these reports. Age,
gender, race, socioeconomic status, and size of community were all accounted for among
individuals in the “farm” and “nonfarm” groups. According to the study, among younger
adolescents (ages 11-13), living on a farm did not have any statistically significant influence on
sleep timing or duration. However, adolescents between the ages of 14 and 16 living on a farm
reported waking up earlier (boys: 29 minutes earlier; girls: 28 minutes earlier) and having shorter
sleep durations per night (boys: 23 minutes less sleep; girls: 20 minutes less sleep). Notably, the
only significant difference in sleep duration was among boys ages 14—16 in which male farm
adolescents in this age range slept 14 minutes fewer per night. While these data were only
collected over 1 week, Janssen et al. (2018) posited that the earlier wake-up times and shorter
sleep durations might be influenced by early morning chores that are part of the customs and

culture related to living on a farm, especially as individuals enter older adolescent years.
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Finally, while research has shown that delaying school start time can increase
adolescents’ sleep duration and improve adolescent sleep health, school policies have the
potential to impact students’ sleep health in other ways, including through homework policies.
In the systematic review conducted by Minges and Redeker (2016), two studies found that
significantly fewer students reported being too tired to complete schoolwork following the
delayed school start time. This suggested that delaying school start time increased sleep duration
and, thus, improved students’ ability to engage with academic responsibilities outside of school
hours. Two studies also reported significant reductions in tardiness and ability to stay awake
during class, further indicating that insufficient sleep previously undermined students’ abilities
to meet their academic obligations. These findings suggested that chronic sleep restriction
commonly experienced by adolescents due to early school start times may create a cycle in
which fatigue impairs both in-class performance and the capacity to complete homework, a cycle
that delayed start times show promise in interrupting.

YouTube

There is significant existing peer-reviewed literature regarding sleep health, determinants
and programs influencing sleep quality and amount, and the benefits or consequences of a certain
amount or level of quality of sleep. Additionally, there is increasing peer-reviewed literature
surrounding the topic of YouTube videos and education. A search of “YouTube education” on
PubMed on July 11, 2024, yielded 1,852 results. A search of “sleep YouTube” on PubMed
yielded 48 results from the last 10 years. Many of these studies explored sleep in relation to
social media or the internet generally (Abu-Snieneh et al., 2019; Al-Garni et al., 2024;
Charmaraman et al., 2021; Daniels et al., 2022; Otsuka et al., 2021; Pillion et al., 2022) or

identified sleep as one of several health factors in the study (Bozzola, 2022; Raeside et al., 2022).
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One study conducted by Robbins et al. (2023) examined the understandability, quality of
information, and misinformation of 21 YouTube videos related to sleep and insomnia with the

2 ¢¢

highest number of views. The search terms used in the study were “insomnia,” “sleep tips,” and
“how to sleep better.” Videos were coded for the type of speaker and presence of commercial
bias. Researchers assessed the videos for the quality of information and ability for viewers to
understand the information. Finally, researchers involved sleep experts to assess videos for levels
of misinformation presented (Robbins et al., 2023). The study found that expert-led videos had
nearly 8 million fewer views than the most popular videos, although expert-led videos were
found to have 0% commercial bias and 0% misinformation, compared to 66.7% commercial bias
and 90.5% misinformation in popular videos (Robbins et al., 2023). Robbins et al. (2023)
focused on the quality of information, misinformation, and source of the information in the 21
videos with the highest view count related to sleep and insomnia.

This YouTube study provided potential value in that rather than coding and analyzing
21 videos, it included analysis of the top 100 videos with the highest view counts. Additionally,
while the quality of information and potential misinformation is crucial to understanding the
information disseminated to YouTube viewers, this study also coded specific content to better

understand the specific information about sleep health (i.e., determinants of sleep, benefits or

consequences of sleep, etc.) that is most widely viewed.
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Chapter 3: Methods

This chapter describes the methods of the study. It includes a description of the design as
well as identification and justification of search terms through the completion of a pilot study.
The chapter also includes the sampling process, inclusion and exclusion criteria, as well as
measurements and details of the coding instrument. The chapter concludes with a description of
the data collection process, including an explanation of intra-rater reliability and statistical
analyses.
Design

This study utilized a cross-sectional design. Observational data were collected at a single
point in time from the YouTube online platform. Using a search browser with the data history
turned off, the search term was entered to the YouTube platform. Results were sorted by view
count, and the URLSs for the 200 videos with the highest view count were saved in a separate
Google spreadsheet. The intent was to include the 100 most widely viewed videos, but 200 were
selected to account for those that did not meet eligibility criteria (described below). Each video
was coded using the following information: source, format, number of views, length (in
minutes), and content.
Identification of Search Terms

A pilot study was conducted to identify search terms. Through completion of the pilot
study, the highest view count and most relevant search results for various terms were determined.
Using five search terms, the 30 most widely viewed videos for each term were analyzed. Results
of this pilot study led to the identification of one search term with the most widely viewed

YouTube videos relevant to sleep health and education.
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This pilot study was conducted on August 18, 2023. In the pilot study, five search terms
were entered into the YouTube search bar with browser history cleared and turned off. This
ensured that history was cleared continuously and data history did not interfere with subsequent

99 <6

searches. The five search terms analyzed were “sleep,” “sleep health,” “sleep health kids,” “sleep
education,” and “sleep education kids.” Results were filtered by view count, then data were
collected in a Google spreadsheet to determine the number of views the 1st, 5th, 10th, 25th, and
30th highest viewed video received. Next, the top 30 videos for each search term were analyzed

to determine relevant content. Each video was viewed, and the content was determined to fit one

of six categories: “sleep health,” “meditation & affirmations/soothing sounds/sleep aides,”

29 ¢¢ 99 ¢¢

“nursery thymes & kids’ songs/shows,” “artists’ music videos,” “advertisement,” or “other—
irrelevant to sleep health.” Any content present in the video was marked with a tally under the
category in a Google spreadsheet. In total, 150 videos were coded in this pilot study.

The search term with the highest view count by hundreds of millions was “sleep.”
However, of the first 30 first videos with the highest view count, “sleep” yielded zero results for
content related to sleep health. The majority of the videos were meditations and affirmation, or
soothing sounds and sleep aids. “Sleep health” yielded the lowest view count for the first video,
but higher view counts for the 5th, 10th, 25th and 30th videos than the other three search terms.
However, similar to “sleep,” the majority of the videos were sleep aids and meditations, and
fewer videos were related to sleep health than any of the other three search terms (see Appendix
A).

“Sleep health kids,” “sleep education,” and “sleep education kids” yielded the same view

count (78 million) for their most viewed video. “Sleep education kids” yielded the highest view

count for the 5th most viewed video with 19 million, then fell below the other two search terms
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for the 10th most viewed video. The 25th most viewed video for “sleep health kids™ and “sleep
education” both had 1.8 million views each, compared to about 925,000 views for “sleep
education kids.” Continuing this trend, the 30th most viewed video for “sleep health kids” and
“sleep education” had 1.2 million views and 1.3 million views, respectively, compared to
500,000 views on the 30th most viewed video for “sleep education kids” (see Appendix A).

Considering these data points, while “sleep education” yielded the highest view counts,
their video content was least relevant to sleep health. “Sleep health kids” and “sleep education”
yielded the most results through the top 30 most viewed videos. Between “sleep health kids” and
“sleep education,” the search for “sleep health kids” produced the most content related to sleep
health, with the fewest results related to nursery rhymes or topics irrelevant to sleep health. Thus,
the term determined through the pilot search was “sleep health kids.”
Sampling

After searching “sleep health kids,” the results were sorted by view count. The top 200
videos with the most views were selected, and the URLs, titles of videos, and view counts were
recorded on a spreadsheet. This search was completed on one single date, January 19, 2025. The
videos were oversampled to account for any videos that would be excluded because they did not
meet the inclusion criteria. The top 100 videos that met the inclusion criteria were coded.
Inclusion and Exclusion Criteria

To meet the inclusion criteria of this study, videos must have been in English, and their
primary content must have been information related to sleep health. Music videos, videos that
served as sleep aids, recommended exercises for before sleep, meditation, affirmations, and

YouTube shorts were excluded.
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Measurements and Coding Instrument

The coding instrument used for this study was developed based on instruments used in
previous YouTube studies (Basch et al., 2017) and the determinants and consequences of sleep
health, as determined through the review of the literature discussed in Chapter 2. Prior to
viewing, all videos were coded for preliminary information, including URL, date of coding,
video identification number (assigned during the study), video title, video duration, source, and
the total number of views as of the date the videos were searched and saved. This information
was saved for each video to a separate Google spreadsheet (see Appendix B for format). Videos
were then coded based on their content. These variables were coded dichotomously (i.e., yes or
no) determined by their presence in each video. The coding manual is included in Appendix C.

The source of the video was coded into one of the following categories: Celebrity;
Commercial or Broadcast Media; Consumer; Educational Platform; Government Organization;
Medical or Educational Institution; Professional; Other Source. The videos were also coded to
note if they were labeled as from an “authoritative source,” as determined by YouTube (Graham,
2021).

“Celebrity” was identified as any famous individual who uploaded a video.

“Commercial or Broadcast Media” was any source related to a news outlet or
entertainment affiliate, including a talk show or magazine. This also included children’s
television shows or videos from YouTube channels directed toward entertainment.

“Consumer” was identified as the source if there was no apparent professional or
organization affiliation or credentials assigned to the source. For example, if the source appeared

to be an individual claiming negative sleep health experience, an individual claiming recently
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improved sleep health, an individual offering advice related to personal sleep, or an individual
claiming to be a parent offering advice for children’s sleep.

“Educational Platform” was identified if the source’s mission or purpose was to educate
its audience on a particular topic. For example, TED-Ed is an educational platform that shares
new information with its viewers.

“Government Organization” identified any government organization as the source of the
video.

“Medical or Education Institution” included any college, university, research institution
or hospital affiliate.

“Professional” encompassed several subcategories, including A) mental health provider;
B) public health professional; C) doctor, physician, nurse, or dentist; D) researcher, scientist,
professor, or other academic professional; E) pediatric occupational therapist; or
F) Other professional sources, which were listed in the comments of the coding manual.

“Other Source” was any source that did not fit the description of one of the sources
identified in the coding manual. Any sources that did not fit the defined categories were listed
out in the comments.

The format of the videos was coded into one of the following categories: Advertisement,
Animations, Character or speaker speaking directly to the camera, Children’s Television
Program, Formal Presentation, Interview, Live Action, News Story, Still Images,
Testimonial/Vlog, or Other Format. A formal presentation included any videos that were
recorded university lectures, symposia, or conference speakers, for example, TEDx talks. In

addition to the format, elements of the video, including questions asked and answered
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throughout, advertisements within the video, music playing in the background, voiceovers, or
singing during the video, were also coded.

Content in the coding instrument (see Appendix C) was determined through a literature
review of research related to the determinants and consequences of sleep health. Ten content
categories were coded: 1) Impact on Physical Health; 2) Impact on Mental/Social Emotional
Health; 3) Impact on Cognitive Functioning and Academic Achievement; 4) Behavioral
Determinants Improving Sleep Health; 5) Environmental Determinants Improving Sleep Health;
6) Behavioral Determinants Hindering Sleep Health; 7) Environmental Determinants Hindering
Sleep Health; 8) Physical and Biological Health Determinants Impacting Sleep Health;

9) Biological/Chemical Changes During or Before Sleep; and 10) Current and Historical
Discoveries and Recommendations. Each category consisted of several subcategories that
were also coded.

Impact on physical health included the following subcategories: A) appearance (i.e., dark
circles, premature aging); B) appetite regulation or metabolism; C) brain restructuring and
development/growth; D) cancer; E) cardiovascular disease and/or circulatory system; F) death;
G) diabetes; H) driving (i.e., accidents, alertness); I) energy levels; J) genetic code changes;

K) heartburn; L) hormone function changes or impact; M) immune system and/or illness;

N) inflammation; O) injuries; P) life expectancy; Qa) physical growth: bones; Qb) physical
growth: muscle; Qc) physical growth: healing, repair damage; Qd) physical growth: height;

Qe) physical growth: other or general; R) premature aging; S) reproductive health; T) respiratory
system; U) visual impairment; and V) weight or body composition; obesity.

Impact on mental/social emotional health included: A) attention or attention-

deficit/hyperactivity disorder (ADHD); B) alertness; C) anger or frustration; D) anxiety;
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E) conflicts with peers or family members; F) decision-making abilities; G) depression;

H) emotional state/regulation/stability; I) fears and nightmares; J) feelings of hopelessness;
K) general mood, moodiness, mood swings; L) hallucinations; M) impatience; N) irritability;
O) life satisfaction or general quality of life; P) problem-solving abilities; Q) stress levels; and
R) suicide ideation or attempts.

Impact on cognitive functioning and academic achievement included: A) academic
performance (i.e., grades, reading proficiency); B) behavior in school; C) concentration levels;
D) dementia or Alzheimer’s; E) impulsivity; F) learning; G) memory; H) productivity; and
I) school readiness.

Behavioral determinants improving sleep health included: A) bed/bedroom use limited to
sleep; Ba) bedtime routine or “wind down” (not age-specific); Bb) bedtime routine for ages 0-2
years; Bc) bedtime routine for ages 3—5 years; Bd) bedtime routine for ages 6—12 years; Be)
bedtime routine for ages 13—17 years or “adolescents”; Bf) bedtime routine for ages 18+ years or
“adults”; C) bedtime routine: bathing; D) bedtime routine: brushing teeth; E) bedtime routine:
relaxation techniques (i.e., meditating, soothing sounds, aromatherapy); F) bedtime routine:
dimming lights; G) bedtime routine: reading a book; H) bedtime routine: regular sleep and wake
times; I) bedtime routine: tucking in; Ja) exercise or physical activity: daily recommended
amounts; Jb) exercise or physical activity: importance; Jc) exercise or physical activity: involved
in sports; Jd) exercise or physical activity: low-impact/intensity (i.e., walking); Je) exercise or
physical activity: regularity; Jf) exercise or physical activity: time outdoors, outdoor play;

Jg) exercise or physical activity: other or general (not mentioned in previous codes); K) going
to sleep “early”; L) napping; Ma) nutrition: amount of food/size of meals; Mb) nutrition:

carbohydrates; Mc) nutrition: dairy; Md) nutrition: mealtimes; Me) nutrition: tea or milk before
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bed; Mf) nutrition: water; Mg) nutrition: other or general (not mentioned in previous codes);
N) over the counter drugs (i.e., melatonin); O) sleep mask;, P) tracking device (i.e., aura ring,
smart watch, etc.); Q) turn off technology at set time.

Environmental determinants improving sleep health included the following
subcategories: Aa) co-sleeping: with children; Ab) co-sleeping: with partner; Ac) co-sleeping:
with pets; Ba) materials: bed sheets, comforter, etc.; Bb) materials: clothes for sleeping, wearing
clothes to sleep; C) physical environment: air quality in room; D) physical environment:
bedroom temperature; E) physical environment: comfortable bed or mattress; F) physical
environment: calm room; G) physical environment: dark room; H) physical environment: quiet
room; ) physical environment: sound machine, white noise; J) sleeping in separate rooms
(babies, children, parents); Ka) social environment: rural environment; Kb) social environment:
suburban environment; Kc) social environment: urban environment; L) social environment: safe
sleep environment; M) social environment: school start time; and N) social environment: work
schedule (i.e., regular daytime hours).

Behavioral determinants hindering sleep health included: A) alcohol use; B) caffeine use;
C) exercise of vigorous activity before bed; D) napping; Ea) nutrition: amount of food/size of
meal; Eb) nutrition: carbohydrates, Ec) nutrition: dairy; Ed) nutrition: mealtimes/food before
bed; Ee) nutrition: spicy food; Ef) nutrition: sugar or “sweet” food (candy, chocolate, etc.);

Eg) nutrition: sweetened beverages; Eh) nutrition: xanthine in food; Ei) nutrition: other or
general (not mentioned in previous codes); F) overscheduling activities; G) recreational drugs or
substance use; Ha) screen/technology use: amount of time during the day; Hb) screen/technology
use: cell phones/tablet/laptop; Hc) screen/technology use: scary movies; He) screen/technology

use: television; Hf) screen/technology use: timing before bed; Hg) screen/technology use: video
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games; Hh) screen/technology use: other or general (not mentioned in previous codes); and
I) smoking.

Environmental determinants hindering sleep health included: Aa) co-sleeping: with
children; Ab) co-sleeping: with partner; Ac) co-sleeping: with pets; Ba) materials: bed sheets,
comforter, etc.; Bb) clothes for sleeping, wearing clothes to sleep; C) physical environment:
bedroom temperature (too hot); D) physical environment: having a bed; E) physical
environment: surrounding light; F) physical environment: surrounding noise; G) physical
environment: surrounding technology in the room; H) social environment: bullying,
discrimination, racism; I) social environment: daylight savings time; J) social environment:
homework assignments, work deadlines; Ka) social environment: parental stress (impact on
child); Kb) social environment: parental work schedule (impact on child); La) social
environment: rural environment; Lb) social environment: suburban environment; Lc) social
environment: urban environment; M) social environment: school start time; N) social
environment: work schedule (timing or hours—impact on self); and O) stress or anxiety (impact
on self).

Physical and biological health determinants impacting sleep health included: A) aging as
a factor for decreasing quality of sleep; B) asthma; C) attention-deficit/hyperactivity disorder
(ADHD); D) neurological condition or disorder (i.e., Autism Spectrum Disorder, Down’s
Syndrome); E) hormones influencing sleep onset (melatonin, adenosine); F) obesity or
overweight; Ga) sleep disorder: insomnia; Gb) sleep disorder: sleep apnea; Gc) sleep disorder:
sleep walking; Gd) sleep disorder: snoring; Ge) sleep disorder: other or general (not mentioned

in previous codes); and H) tonsils.
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Biological/chemical changes during sleep included: Aa) biological clock or circadian
rhythm; sleep—wake rhythm; Ab) adolescents/teenagers biological clock shift; B) brain activity
during sleep or glymphatic system; C) breathing during sleep or respiratory system,;

D) circulatory system during sleep (i.e., heart rate); E) sleep debt or “catching up” on sleep; and
F) stages of sleep (REM, non-REM, slow wave sleep, deep sleep, dreaming).

Current and historical discoveries and recommendations included: A) historical scientific
discoveries references; B) natural sleep triggers in surroundings; C) newborn sleep cycles, sleep
training, etc.; D) parent/caretaker responsibilities (i.e., be a role model, be knowledgeable,
enforce bedtime, limit technology use, communicate importance of sleep); E) recent
research references (past 20 years); Fa) recommended hours of sleep: age not specified;
Fb) recommended hours of sleep: 0-2 years old; Fc) recommended hours of sleep: 3—5 years
old; Fd) recommended hours of sleep: 612 years old; Fe) recommended hours of sleep:
13—17 years old or “adolescents”; Ff) recommended hours of sleep: 18+ years old or “adults”;
G) recommended sleep when ill; H) shared agreement/commitment/responsibilities between
parents; I) sleep deprivation (sins, symptoms, consequences, etc.); J) sleep position; K) sleep
study preparation or advice; L) suggestions for falling asleep quickly; M) suggestions for helping
a child fall asleep; N) suggestions for staying asleep longing; O) suggestions for when a person
can’t fall asleep; P) suggestions for when to seek help; Qa) use of over-the-counter sleep aids
(positive outcomes); Qb) use of over-the-counter sleep aids (negative outcomes); Qc) use of
prescribed sleep medication (positive outcomes); and Qd) use of prescribed sleep medication
(negative outcomes).

Other characteristics were also coded, including authoritative source icons and blatant

misinformation. Authoritative source icons included: A) from an accredited US hospital; B) from
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a channel with a health professional licensed in the US; C) from a doctor licensed in the US;
D) from a mental health professional licensed in the US; E) from a nurse licensed in the US;
F) from a regulated UK health healthcare provider/From a UK healthcare provider; G) from a
UK national health authority; and H) other.

The content of each video was coded dichotomously as “yes” (receiving a score = 1) if
the content was present in the video or “no” (receiving a score = 0) if the content was not present
in the video.

Intra-Rater Reliability

Intra-rater reliability of coding was demonstrated. Seven days after coding videos 1-20
and 91-100, all of these video numbers were put into a random generator. Ten of the videos
were selected to be coded a second time by the researcher to demonstrate intra-rater reliability.
The percent agreement for intra-rater reliability was calculated and analyzed, and necessary
adjustments were made. The percent agreement for intra-rater reliability was 99.35%. Following
analysis, it was determined that four of the disagreements were a result of the “multiple formats”
code that was included in the category determining format of the video. As a result, “multiple
formats” was deleted as a code, due to its redundancy and thus inconsistent coding. The element
“includes humor” was also deleted due to its potentially highly subjective nature depending on
the coder or time of coding.

Data Collection

The researcher searched, downloaded, and coded all videos. Using a clear browser
history, the researcher searched “sleep health kids” on YouTube. The videos were sorted by view
count, and the URLs of the top 200 videos were saved in a Google spreadsheet. This allowed

primary information to be recorded at the time of the search: title of video, view count; the video
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content was recorded at a later date. The videos were oversampled to account for any videos that
would be excluded. The top 100 videos that met the inclusion criteria were coded.

The source and content of the video were coded at a later date. The full video was used as
the unit of analysis. Each video was assigned a number for the purpose of the study. The videos
were coded by alternating between the top 10 videos and the bottom 10 videos with highest view
count in order to prevent systematic bias during coding. The researcher identified the source of
the video as either medical and academic institutions, consumer, professional, government
agency, or other. The content categories and subcategories were then coded for each video using
dichotomous measurements (1 = yes for content present; 0 = no for content absent). Data
collection was completed using a Google spreadsheet. This limited human error when calculating
number of videos per code item and cumulative view percent.

Statistical Analysis

This study utilized descriptive analysis. The first aim of this study was to describe the
most-viewed YouTube videos related to sleep health, the source, format, and number of views.
To address this aim and describe the most-viewed YouTube videos related to sleep health, the
source, format, and number of views, two tables were constructed. These tables depict the
frequency and percentage of videos with each type of source and each format type. One table
includes the source, number of videos, view count, and cumulative view percent. A second table
includes the format type, number of videos, view count, and cumulative view percent.

The second aim of this study was to describe the most-viewed YouTube videos related
to sleep health education in reference to the specific content present. To address this aim, the
content was coded by categories and subcategories. For each content category and subcategory,

the number of videos, view count, and cumulative view percent were calculated and shown
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through a series of tables. Each table consists of one content category and each of its
subcategories.

The third aim of this study was to describe the most viewed YouTube videos related to
sleep health education through an epidemiological framework. The content categories in the
coding manual were created based on this epidemiological framework, with person (host) factors

and environmental factors in mind.
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Chapter 4: Results

The term “sleep health kids” was used to search YouTube with a blank search history.
These results were sorted by view count. The video title, URL, length, view count, and date
uploaded were saved to a Google spreadsheet. This information was collected for the top 200
videos with the highest view counts. This large sample allowed for any videos that did not meet
the inclusion criteria. Forty videos were excluded from the study. Nineteen videos were sleep
aids, including bedtime stories, meditation, affirmations, soothing music, and breathing
exercises. Four videos were yoga poses or exercises for children to do before bed. Four videos
were advertisements or sponsored videos that did not have a view count posted. Six videos were
not in English, and seven videos were YouTube shorts. The top 100 videos with the highest view
counts were identified and analyzed. These videos garnered a total of 272,622,587 views.
Specific Aim 1

The first aim of this study was to describe the most-viewed YouTube videos related to
sleep health, the source, format, and number of views. Table 1 shows the upload source, number
of videos coded with that source, view count, and cumulative view percent of the 100 most
widely viewed YouTube videos produced from the search term “sleep health kids.” The sources
with the greatest number of most widely viewed videos were uploaded by Medical or
Educational Institutions (N = 34), followed by Professional sources (N = 27) and Commercial or
Broadcast Media (N = 23). While Commercial or Broadcast Media sources produced the third
highest number of videos in the top 100, they yielded the highest view count of 124,975,742,
comprising 45.84% of total views. Videos were coded as being uploaded by a Commercial and
Broadcast Media source if they were from a television program, news outlet, or program for

entertainment.
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Table 1

Upload Source, Number, View Count, and Cumulative View Percent of 100 Most Widely Viewed

YouTube Videos Produced from Search Term “sleep health kids”

Cumulative View

Upload Source N View Count Percent (%)
S1 Celebrity (Famous person uploads 0 0 0.00
video, i.e., influencer, sports, film, etc.)
S2 Commercial or Broadcast Media (i.e., 23 124,975,742 45.84
television, newspaper, magazine,
entertainment)
S3 Consumer (no apparent professional/ 19 6,174,572 2.26
organizational affiliation/credentials)
S3.A Individual or group claiming negative 0 0 0.00
sleep health experience
S3.B Individual or group claiming recently 0 0 0.00
improved sleep health
S3.C Individual or group offering advice 14 1,992,567 0.73
related to sleep health
S3.D Individual or group claiming to be 8 4,267,302 1.57
parent(s)
S4 Educational Platform (i.e., TED-Ed) 4 35,307,574 12.95
S5 Government Organization 1 83,294 0.03
S6 Medical or Educational Institution 34 101,336,947 37.17
(college, university, research institution,
health organization, or hospital affiliate)
S7 Professional 27 24,421,391 8.96
S7.A Mental Health Provider (i.c., 3 205,821 0.08
psychiatrist, social worker, psychologist)
S7.B Public Health Professional 0 0 0.00
S7.C Doctor, Physician or Nurse 17 7,170,980 2.63
S7.D Researcher, Scientist, Professor or 4 14,127,300 5.18
Other Academic Professional
S7.E Pediatric Occupational Therapist 2 1,980,852 0.73
S7.F Other Professional Source (list out in 1 936,438 0.34
notes)
S8 Other Sources (list out) S7.F 344,642 0.13

Pharmacist
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Medical or Educational Institutions followed with the second highest view count of
101,336,947 (37.17%). Medical or Education Institutions uploaded 11 more videos than
Commercial or Broadcast Media but yielded almost 13,000,000 fewer views. Nineteen of the 34
videos uploaded by a Medical or Education Institution were videos advertising or explaining
how to prepare a child for a sleep study. The sleep study preparation videos garnered 11,089,160
of the 101,336,947 views of all videos uploaded by Medical or Educational Institutions.

Videos from a Professional source garnered 24,421,391 views, or 8.96% of total views.
Among the 27 videos from Professional sources, 17 videos were more specifically attributed to
doctors, physicians, or nurses. The total view count for these 17 videos was 7,170,980 and 2.63%
of total views. Only four videos were attributed to researchers, scientists, professors, or other
academic professionals. However, these four videos garnered 5.18% of total views, with
14,127,300 views—almost double the number of views as videos uploaded by doctors,
physicians, or nurses.

Source was coded as Education Platform if the mission of the individual or group
uploading the video was to educate viewers on particular topics—for example, an organization
like TED-Ed. While only four videos were coded as being uploaded by an Educational Platform
source, these four videos garnered the third highest view count of any source with 35,307,574
views and 12.95% of total views. Two of these videos were animated videos uploaded by TED-
Ed. One of the videos was a TED Talk by Matt Walker uploaded by TED, while the other was a
TED Series clip of Matt Walker speaking to the camera, also uploaded by TED.

Only 19 videos were created by a source identified as a consumer with no apparent
professional/organizational affiliation/credentials. These videos garnered 6,174,572 views

(2.26% of cumulative view percent). Fourteen of the videos created by a consumer were more
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specifically coded as the source being an individual or group offering advice related to sleep
health. These 14 videos garnered 1,992,567 views. The source of three of these 14 videos was
also identified as an individual or group claiming to be parent(s), contributing to a total of eight
videos. Although only eight videos were created by an individual or group claiming to be
parents, these eight videos had a view count of 4,267,302 (1.57% of cumulative view percent),
more than 2,000,000 more views than videos uploaded by an individual or group offering advice
related to sleep health.

Only one of the most widely viewed videos was created by a Government Organization.
This video had 83,294 views, comprising 0.03% of the cumulative view percent. Zero of the
videos were created by a source identified as a Public Health Professional or by a Celebrity.

Table 2 shows the video format, number of videos coded with that format, view count,
and cumulative view percent of the 100 most widely viewed YouTube videos produced from the
search term “sleep health kids.” The format with the greatest number of videos was “Live
Action” (N = 77), meaning there were real live people in some part of the 77 videos. Videos with
the format “Live Action” also yielded the greatest view count with 210,711,320 views and
77.29% of total views. Videos with “Animations [animated characters, animated text features,
etc.]” had the second highest number of videos (N = 72), but the fifth greatest view count with
67,568,264 and 24.78% of total views. “Character[s] or speaker[s] speaking directly to the
camera” were present in the third highest number of videos (N = 62) and second greatest view
count with 117,982,887 and 43.28% of total views. “Still images” were present in 28 of the 100
videos coded. These 28 videos produced 15,544,340 views, making up 5.70% of total views. Ten
of the videos were coded with the format “Interviews” included either periodically or throughout

the entire video, with a view count of 1,140,939 views and 0.42% of total views.
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Table 2

Video Format, Number, View Count, and Cumulative View Percent of 100 Most Widely Viewed

YouTube Videos Produced from Search Term “sleep health kids”

Format

N

View Count

Cumulative View

Percent (%)
F1 Advertisement 25 100,426,809 36.84
F1.A Advertisement: Sleep study at a
hospital or sleep center 21 99,865,033 36.63
F1.B Other advertisement as main
focus/intention of video 4 561,776 0.21
F2 Animations [animated characters,
animated text features, etc.] 72 67,568,264 24.78
F3 Character or speaker speaking directly to
camera 62 117,982,887 43.28
F4 Children’s Television Program 7 12,324,358 4.52
F5 Formal Presentation 1 13,952,847 5.12
F5.A Recorded university lecture 0 0 0.00
F5.B Symposium 0 0 0.00
F5.C Conference Speaker (i.e., TEDx) 1 13,952,847 5.12
F5.D Other formal presentation 0 0 0.00
F6 Interview (entire video or periodically
throughout) 10 1,140,939 0.42
F7 Live Action 77 210,711,320 77.29
F8 News Story 9 507,377 0.19
F9 Still Images 28 15,544,340 5.70
F10 Testimonial/Vlog (sharing personal
experience) 4 969,212 0.36
F9 Other Format (list out) 0 0 0.00

Twenty-five of the 100 videos were coded as an “Advertisement,” and these
advertisements yielded 100,426,809 views (36.84% of total views), the third highest of any
format coded. Among these 25 videos, 21 were advertisements for sleep studies at a hospital

or sleep center that yielded 99,865,033 views (36.63% of total views).
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Seven videos were coded as a “Children’s Television Program,” suggesting children are
likely not the intended audience for this search term. These seven videos yielded 12,324,358
views or 4.52% of total views. Four videos were coded with the format “Testimonial/Vlog” with
a view count of 969,212 views and 0.36% of total views, while nine videos were coded with the
format “News Story” and yielded only 507,377 views or 0.19% of total views. In contrast, only
one video was formatted as a “Formal Presentation,” specifically a TEDx Conference Speaker.
However, that one video produced 13,952,847 views and 5.12% of all total views, greater than
the view counts of the other three formats combined.

Table 3 shows the elements included in the videos, number of videos coded with that
element, view count and cumulative view percent of the 100 most widely viewed YouTube
videos produced from the search term “sleep health kids.” The element included in the highest
number of videos “Includes music in the background” (N = 71). This element also produced the
highest view count of 246,611,419 views, which is 90.46% of total views. The element with the
second greatest number of videos is “Includes voice over for part of all of video” (N = 58), with
a significantly fewer number of views of 54,564,379 and only 20.01% of total views. Twenty-
eight of the videos were coded as “Begins with a question or questions asked and answered
throughout the video.” These 28 videos yielded 41,903,179 views or 15.37% total views. Eight
videos were coded with the element “Includes an advertisement within video,” for purposes of
funding or sponsorship, and these videos produced 6,639,454 views or 2.44% of total views.
Three of the views included “Singing during video” with 95,729,033 views or 35.11% of total

VIEWS.
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Table 3

Elements Included in the Videos, Number, View Count, and Cumulative View Percent of
100 Most Widely Viewed YouTube Videos Produced from Search Term “sleep health kids”

Cumulative View

Elements N View Count Percent (%)

E1 Begins with a question or questions

asked and answered throughout video 28 41,903,179 15.37
E2 Includes advertisement within video

(i.e. for funding or sponsorship purposes) 8 6,639,454 2.44
E4 Includes music in the background 71 246,611,419 90.46
E4 Includes voice over for part or all of

video 58 54,564,379 20.01
ES5 Singing during video 3 95,729,033 35.11

Table 4 shows the other characteristics, such as authoritative source icons and blatant
misinformation, included in the videos, number of videos coded with that characteristic, view
count and cumulative view percent of the 100 most widely viewed YouTube videos produced
from the search term “sleep health kids.” Thirty-five of the 100 videos were coded as having an
“Authoritative Source Icon (assigned by YouTube).” These 35 videos produced 106,092,822
views and 38.92% of total views. Among these 35 videos, the majority of the videos (N = 25)
were coded with “Authoritative Source Icon: From an accredited US hospital” and yielded
99,537,297 views or 36.51% of total views.

All other authoritative source icons were used to code only one or two videos each.
However, the video coded with “Authoritative Source Icon: From a doctor licensed in the US”
(N =1) yielded 1,164,603 views and 1.53% of total views. This is more than 1% higher than any
other individual authoritative source icon with equal to or greater than the number of videos.
The authoritative source icon with the next highest view count is “Authoritative Source Icon:

From a nurse licensed in the US” (N = 1) with 1,164,603 views and 0.43% of total views. All
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other authoritative source icons yielded videos with less than 0.22% of total views each. One
video was coded as having “Blatant misinformation.” This video had 102,752 views and 0.04%
of total views.

Table 4

Other Characteristics Included in Videos, Number, View Count, and Cumulative View Percent of
100 Most Widely Viewed YouTube Videos Produced from Search Term “sleep health kids”

.. . lati i
Other Characteristics N View Count Cumulative View

Percent (%)
O1 Authoritative Source Icon (assigned by
YouTube) 35 106,092,822 38.92
O1 Authoritative Source Icon: From an
accredited US hospital 25 99,537,297 36.51
O1 Authoritative Source Icon: From a channel
with a health professional licensed in the US 1 558,894 0.21
O1 Authoritative Source Icon: From a doctor
licensed in the US 1 4,158,600 1.53
O1 Authoritative Source Icon: From a mental
health professional licensed in the US 2 119,371 0.04
O1 Authoritative Source Icon: From a nurse
licensed in the US 1 1,164,603 0.43
O1 Authoritative Source Icon: From a
regulated UK health healthcare provider/
From a UK healthcare provider 2 120,651 0.04
O1 Authoritative Source Icon: From a UK
national health authority 1 42,177 0.02
O1 Authoritative Source Icon: Other (list out) 2 391,229 0.14
02 Blatant misinformation 1 102,752 0.04
Specific Aim 2

The second aim of this study was to describe the most-viewed YouTube videos related to
sleep health education with reference to the specific content present. Table 5 shows the overall
content areas coded throughout the study, number of videos coded with that content area, view

count, and cumulative view percent of the 100 most widely viewed YouTube videos produced
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from the search term “sleep health kids.” Seventy-nine videos included content related to
“Current and Historical Discoveries and Recommendations,” the highest number of videos to be
coded with a single overall content area. However, these videos only comprised 28.78% of total
videos, with 78,458,706 views. The second highest number of videos were coded as included
“Biological/Chemical Changes During or Before Sleep” content (N = 49) and had almost double
the number of views, with 161,292,982 and 59.16% of total views. The highest view count was
found from 47 videos coded with content related to “Behavioral Determinants Improving Sleep
Health.” Though the third highest number of videos, these videos amassed 220,092,551 views
and 80.73% of total views. “Behavioral Determinants Hindering Sleep Health” were included in
23 videos receiving 122,659,114 views and 44.99% of all views.

Table 5

Overall Content Areas Coded Throughout Study, Number, View Count, and Cumulative

View Percent of 100 Most Widely Viewed YouTube Videos Produced from Search Term
“sleep health kids”

Cumulative View

Content N View Count Percent (%)
C1 Impact on Physical Health 35 70,381,108 25.82
C2 Impact on Mental/Social Emotional Health 26 43,503,542 15.96
C3 Impact on Cognitive Functioning and Academic
Achievement 31 54,990,439 20.17
C4 Behavioral Determinants Improving Sleep
Health 47 220,092,551 80.73
C5 Environmental Determinants Improving Sleep
Health 24 30,145,776 11.06
C6 Behavioral Determinants Hindering Sleep Health 23 122,659,114 44.99
C7 Environmental Determinants Hindering Sleep
Health 14 30,323,367 11.12
C8 Physical and Biological Health Determinants
Impacting Sleep Health 42 49,262,897 18.07
C9 Biological/Chemical Changes During or Before
Sleep 49 161,292,982 59.16
C10 Current and Historical Discoveries and
Recommendations 79 78,458,706 28.78
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The overall content area with the next highest view count was “Impact on Physical
Health,” with 70,381,108 views and 25.82% of total views within 35 videos. “Impact on
Cognitive Functioning and Academic Achievement” was coded across 31 videos with a total
view count of 54,990,439 and 20.17% of all views. Although “Physical and Biological Health
Determinants Impacting Sleep Health” was coded in 42 videos, the total view count of these
videos was 49,262,897 and the cumulative view percent was 18.07%. The content area with the
next highest number of videos was “Impact on Mental/Social Emotional Health,” with 26 videos
yielded 43,503,542 views and 15.96% of total views.

Twenty-four videos were coded with content related to “Environmental Determinants
Improving Sleep Health,” and these 24 videos accumulated 30,145,776 views and 11.06% of
total views. “Environmental Determinants Hindering Sleep Health” was identified in 10 fewer
videos (N = 14). However, these 14 videos attracted a slightly higher view count of 30,323,367
views and 11.12% of all views.

Table 6 shows the content coded under the content category “Behavioral Determinants
Improving Sleep Health,” number of videos coded within each subcontent area, view count, and
cumulative view percent of the 100 most widely viewed YouTube videos produced from the
search term “sleep health kids.” The overall content area “Behavioral Determinants Improving
Sleep Health” was coded in 47 videos, with a view count of 220,092,551 and 80.73% of total
views—the highest of any content category coded. However, no subcategory within this category

had even 50% that view count.
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Table 6

Content Coded under Category “Behavioral Determinants Improving Sleep Health,” Number,
View Count, and Cumulative View Percent of 100 Most Widely Viewed YouTube Videos from
Search Term “sleep health kids”

Cumulative View

Content N  View Count
Percent

C4 Behavioral Determinants Improving Sleep
Health 47 220,092,551 80.73
C4.A Bed/bedroom use limited to sleep 4 15,786,354 5.79
C4.Ba Bedtime routine or “wind down” (not
age-specific) 13 93,983,268 34.47
C4.Bb Bedtime routine for ages 0-2 years 5 889,363 0.33
C4.Bc Bedtime routine for ages 3-5 years 1 58,000 0.02
C4.Bd Bedtime routine for ages 6-12 years 0 0 0.00
C4.Be Bedtime routine for ages 13-17 years or
“adolescents” 0 0 0.00
C4.Bf Bedtime routine for ages 18+ years or
“adults” 1 165,507 0.06
C4.C Bedtime routine: bathing 9 7,355,302 2.70
C4.D Bedtime routine: brushing teeth 6 91,038,312 33.39
C4.E Bedtime routine: relaxation techniques (i.e.,
meditating, soothing sounds, aromatherapy) 15 10,865,410 3.99
C4.F Bedtime routine: dimming lights 5 1,468,606 0.54
C4.G Bedtime routine: reading a book 19 18,527,570 6.80
C4.H Bedtime routine: regular sleep and wake
times 17 24,773,571 9.09
C4.1 Bedtime routine: tucking in 1 474,165 0.17
C4.Ja Exercise or physical activity: daily
recommended amounts 1 344,642 0.13
C4.Jb Exercise or physical activity: importance 2 4,192,566 1.54
C4.Jc Exercise or physical activity: involved in
sports 0 0 0.00
C4.Jd Exercise or physical activity: low-impact/
intensity (i.e. walking) 1 5,510,918 2.02
C4.Je Exercise or physical activity: regularity 4 4,360,068 1.60
C4.Jf Exercise or physical activity: time outdoors,
outdoor play 0 0 0.00
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Table 6 (continued)

Cumulative View

Content N  View Count Percent

C4.Jg Exercise or physical activity: other or general 3 2,431,076 0.89
(not mentioned in previous codes)

C4.K Going to sleep “early” 2 90,054,137 33.03
C4.L Napping 3 912,600 0.33
C4.Ma Nutrition: amount of food/size of meals 5 6,034,167 2.21
C4.Mb Nutrition: carbohydrates 0 0 0.00
C4.Mc Nutrition: dairy 2 70,745 0.03
C4.Md Nutrition: mealtimes 3 4,761,431 1.75
C4.Me Nutrition: tea or milk before bed 2 111,094 0.04
C4.Mf Nutrition: water 3 2,788,567 1.02
C4.Mg Nutrition: other or general (not mentioned in

previous codes) 4 1,542,575 0.57
C4.N Over the Counter Drugs (i.e., melatonin) 2 45,979 0.02
C6.0 Sleep mask 4 217,282 0.08
C4.P Tracking device (i.e., aura ring, smart watch) 0 0 0.00
C4.Q Turn off technology at set time 13 10,016,427 3.67

The highest view count for any subcategory within “Behavioral Determinants Improving
Sleep Health” was “Bedtime routine or ‘wind down’ (not age-specific)” (N = 13) with
93,983,268 views (34.47% of total view count). The content subcategory with the next highest
view count was “Bedtime routine: brushing teeth,” with 91,038,312 views (33.39%) across only

299

six videos. “Going to sleep ‘early’” was coded in only two videos, but received the third highest
view count, with 90,054,137 views (33.03%).

Bedtime routines categorized by age group yielded far fewer results and lower view
counts. The highest view count for any age-specific group was 889,363 views (0.33%) for

“Bedtime routine for ages 02 years” (N = 5). Next, one video was coded as “Bedtime routine

for ages 02 years” with 58,000 views (0.02% of total views) and one video was coded as
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“Bedtime routine for ages 18+ years or ‘adults’ with 165,507 views (0.06% of total views).
Zero videos were coded as “Bedtime routine for ages 6—12 years” and “Bedtime routine for ages
13—17 years or ‘adolescents.’”

“Bedtime routine: regular sleep and wake times” was coded in 17 videos and had the next
highest view percent (9.09%) with 24,773,571 views. “Bedtime routine: reading a book” was
coded in 19 videos with a view count of 18,527,570 views (6.80%). “Bedtime routine: relaxation
techniques (i.e., meditating, soothing sounds, aromatherapy)” was coded in 15 videos with a
view count of 10,865,410 and 3.99% of total views.

“Bed/bedroom use limited to sleep” was coded from five videos and received 15,786,354
views (5.79% of total views). The next highest view count came from 13 videos coded as “Turn
off technology at set time” with 10,016,427 views (3.67%). All other subcategories within
“Behavioral Determinants Improving Sleep Health” each received less than 3% of cumulative
view percent. “Bedtime routine: bathing” was coded in nine videos with 7,355,302 views
(2.70%).

Regularity of exercise or physical activity was coded in four videos with 4,360,068 views
(1.60%), the importance of exercise or physical activity was identified in only two videos with
4,192,566 views (1.54%), and daily recommended amounts of exercise or physical activity were
only identified in one video with 344,642 views (0.13%). Low-impact/intensity exercise,
including walking, was only identified in one video; however, this video received 2.02% of
cumulative view percent (5,510,918 views), greater than any other related to exercise or physical
activity. Time outdoors or outdoor play and involvement in sports were not identified in any of
the 100 most widely viewed videos. “Exercise or physical activity: other or general (not

mentioned in previous codes)” was coded in three videos with 2,431,076 (0.89% of total views).

74



“Nutrition: amount of food/size of meals” was coded in five videos with 6,034,167 views
(2.21% of views), while “Nutrition: mealtimes” was coded in three videos with 4,761,431
(1.75% total views), and “Nutrition: water” was coded in three videos with 2,788,567 views
(1.02%). Other nutrition codes received far fewer numbers of views. Carbohydrates were
identified in 0 videos, while tea or milk before bed (N = 2) received 111,094 views (0.04%) and
dairy (N = 2) received 70,745 views (0.03%). “Nutrition: other or general (not mentioned in
previous codes)” were identified in four videos with 1,542,575 views (0.57%).

Remaining codes (“Bedtime routine: dimming lights,” N = 5; “Bedtime routine: tucking
in,” N = 1; “Napping,” N = 3; “Over the Counter Drugs,” N = 2; “Sleep mask,” N =4, and
“Tracking device,” N = 0) received less than 1% of cumulative view percent.

Table 7 shows the content coded under the content category “Behavioral Determinants
Hindering Sleep Health,” number of videos coded within each subcontent area, view count, and
cumulative view percent of the 100 most widely viewed YouTube videos produced from the
search term “sleep health kids.” The overall content area “Behavioral Determinants Hindering
Sleep Health” was coded in 23 videos, with a view count of 122,659,114 and 44.99% of total
Views.

The majority of these views were from mentions of “Nutrition: sugar or “sweet” foods
(candy, chocolate, etc.)” in three videos receiving 90,132,906 or 33.06% of total views. The next
highest number of views were coded from 10 videos mentioning “Caffeine use” as a behavioral
determinant hindering sleep health. These videos received 28,056,749 views (10.29% of all
views). “Alcohol use” followed with 26,204,620 views (9.61%) across eight videos. “Napping”

was mentioned in seven videos with 20,144,945 views (7.39%) as hindering sleep health.
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Table 7

Content Coded under Category “Behavioral Determinants Hindering Sleep Health,” Number,
View Count, and Cumulative View Percent of 100 Most Widely Viewed YouTube Videos

Produced from Search Term “sleep health kids”

Cumulative View

Content N View Count Percent
C6 Behavioral Determinants Hindering Sleep Health 23 122,659,114 44.99
C6.A Alcohol use 8 26,204,620 9.61
C6.B Caffeine use 10 28,056,749 10.29
C6.C Exercise or vigorous activity before bed 3 6,259,641 2.30
C6.D Napping 7 20,144,945 7.39
C6.Ea Nutrition: amount of food/size of meal 5 6,968,274 2.56
C6.Eb Nutrition: carbohydrates 0 0 0.00
C6.Ec Nutrition: dairy 0 0 0.00
C6.Ed Nutrition: mealtimes/ food before bed 7 9,627,045 3.53
C6.Ee Nutrition: spicy food 3 9,763,913 3.58
C6.Ef Nutrition: sugar or “sweet” foods (candy,
chocolate, etc.) 3 90,132,906 33.06
C6.Eg Nutrition: sweetened beverages 2 86,114 0.03
C4.Eh Nutrition: xanthine in food 0 0 0.00
C4.Ei Nutrition: other or general (not mentioned in
previous codes) 0 0 0.00
C6.F Over scheduling activities 1 33,966 0.01
C6.G Recreational drugs or substance use 0 0 0.00
C6.Ha Screen/technology use: amount of time during
the day 3 177,947 0.07
C6.Hb Screen/technology use: cell
phones/tablet/laptop 10 3,502,541 1.28
C6.Hc Screen/technology use: social media use 2 5,581,792 2.05
C6.Hd Screen/technology use: scary movies 1 2,662,749 0.98
C6.He Screen/technology use: television 7 5,059,045 1.86
C6.Hf Screen/technology use: timing before bed 10 13,186,948 4.84
C6.Hg Screen/technology use: video games 3 2,779,793 1.02
C6.Hg Screen/technology use: other or general (not
mentioned in previous codes) 1 10,350,212 3.80
C6.1 Smoking 4 6,812,093 2.50
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All other behavioral determinants hindering sleep health received less than 5% of total
views of all 100 most widely-viewed videos. “Nutrition: carbohydrates,” “Nutrition: dairy,”
“Nutrition: xanthine in food,” “Nutrition: other or general (not mentioned in previous codes),”
and “Recreational drugs or substance use” were coded in zero videos. In terms of hindering sleep
health, “Nutrition: spicy food” was coded in three videos receiving 9,763,913 views (3.58%);
“Nutrition: mealtimes/ food before bed” was coded in seven videos receiving 9,627,045 views
(3.53%); “Nutrition: amount of food/size of meal” was coded in five videos receiving 6,968,274
views (2.56%); and “Nutrition: sweetened beverages” was coded in two videos receiving 86,114
views (0.03%). “Smoking” was coded in four videos receiving 6,812,093 views (2.50%);
“Exercise or vigorous activity before bed” was coded in three videos receiving 6,259,641 views
(2.30%); and “Over scheduling activities” was coded in one video that received 33,966 views
(0.01%).

The remaining content subcategories of behavioral determinants hindering sleep health
related to screen/technology use. “Timing before bed” was coded in terms of hindering sleep
health in 10 videos receiving 13,186,948 views (4.84%). “Social media use” was coded in two
videos receiving 5,581,792 views (2.05%), and use of “cell phones/tablet/laptop” was coded in
10 videos with 3,502,541 views (1.28%). “Television” was coded in seven videos with 5,059,045
views (1.86%) and “video games” were mentioned in three videos with 2,779,793 views
(1.02%). “Scary movies” were coded in one video with 2,662,749 views (0.98%) and “amount
of time during the day” was coded in three videos with only 177,947 views (0.07%).
“Screen/technology use: other or general (not mentioned in previous codes)” was coded in one

video with 10,350,212 views (3.80%).
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Table 8 shows the content coded under the content category “Environmental
Determinants Improving Sleep Health,” number of videos coded within each subcontent area,
view count and cumulative view percent of the 100 most widely viewed YouTube videos
produced from the search term “sleep health kids.” The overall content area “Environmental
Determinants Improving Sleep Health” was coded in 24 videos, with a view count of 30,145,776
and 11.06% of total views. The majority of these views came from mention of the “Physical
environment: bedroom temperature (cool)” in 11 videos receiving 28,649,536 views (10.51% of
total views). Twelve videos mentioned the “Physical environment: dark room” but received only
10,100,310 views (3.70%). A “Physical environment: quiet room” was only mentioned in seven
videos, but these seven videos received 9,329,549 views (3.42%). The “Physical environment:
comfortable bed or mattress” was coded in four videos with 5,802,722 views (2.13%). All other
mentions of the physical environment (sound machine, white noise: six videos, 2,071,397 views;
calm room: three videos, 170,538 views; air quality in room: one video, 34,085 views) each
received less than 1% of total views.

Materials in the sleep environment garnered slightly more views. “Bed sheets, comforter,
etc.” were coded in four videos and received 4,370,039 views (1.60%) and “clothes for sleeping,
wearing clothes to sleep” were coded in two videos and received 4,240,481 views (1.56%).
“Sleeping in separate rooms” from babies, children, or parents were mentioned in two videos that
received 68,492 views (0.03% of total views). Co-sleeping with children, partners, or pets as an
environment determinant improving sleep health were all identified in zero videos.

Mention of a “safe sleep environment” was coded in one video with 34,407 views
(0.01%), though specific social environments (rural, suburban, urban) improving sleep health

were coded in zero videos. “School start time” was coded in two videos receiving 163,514
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videos (0.06% of total views), while “work schedule” improving sleep health was coded in zero

videos.

Table 8

Content Coded under Category “Environmental Determinants Improving Sleep Health,”
Number, View Count, and Cumulative View Percent of 100 Most Widely Viewed YouTube
Videos Produced from Search Term “sleep health kids”

Cumulative View

Content N View Count
Percent

C5 Environmental Determinants Improving Sleep
Health 24 30,145,776 11.06
C5.Aa Co-sleeping: with children 0 0 0.00
C5.Ab Co-sleeping: with partner 0 0 0.00
C5.Ac Co-sleeping: with pets 0 0 0.00
C5.Ba Materials: bed sheets, comforter, etc. 4 4,370,039 1.60
C5.Bb Materials: clothes for sleeping, wearing
clothes to sleep 2 4,240,481 1.56
C5.C Physical environment: air quality in room 1 34,085 0.01
C5.D Physical environment: bedroom temperature
(cool) 11 28,649,536 10.51
C5.E Physical environment: comfortable bed or
mattress 4 5,802,722 2.13
CS5.F Physical environment: calm room 3 170,538 0.06
C5.G Physical environment: dark room 12 10,100,310 3.70
C5.H Physical environment: quiet room 7 9,329,549 3.42
C5.1 Physical environment: sound machine, white
noise 6 2,071,397 0.76
C5.J Sleeping in separate rooms (babies, children,
parents) 2 68,492 0.03
C5.Ka Social environment: rural environment 0 0 0.00
C5.Kb Social environment: suburban environment 0 0 0.00
C5.Kc Social environment: urban environment 0 0 0.00
C5.L Social environment: safe sleep environment 1 34,407 0.01
C5.M Social environment: school start time 2 163,514 0.06
C5.N Social environment: work schedule (i.e.,
regular daytime hours) 0 0 0.00
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Table 9 shows the content coded under the content category “Environmental
Determinants Hindering Sleep Health,” number of videos coded within each subcontent area,
view count, and cumulative view percent of the 100 most widely viewed YouTube videos
produced from the search term “sleep health kids.” The overall content area “Environmental
Determinants Hindering Sleep Health” was coded in 14 videos, with a view count of 30,323,367
and 11.12% of total views.

The content with the highest number of views was “Social environment: daylight savings
time,” garnering 13,989,620 views (5.13%) across two videos. The content with the next highest
number of views was “Social environment: work schedule (timing or hours—impact on self)”
with 13,952,847 views (5.12%). “Stress or anxiety (impact on self sleep)” was mentioned in six
videos garnering 10,691,255 views (3.92%). All other social environment codes garnered zero
views across zero videos: bullying, discrimination, racism; homework assignments, work
deadlines; parental stress (impact on child); parental work schedule (impact on child); rural
environment; suburban environment; urban environment; and school start time.

“Physical environment: surrounding technology in the room” was mentioned in five
videos with 5,604,061 views (2.06%). “Physical environment: bedroom temperature (too hot)”
received the next highest number of views with 4,158,600 views (1.53%) in just one video. In the
same video receiving 4,158,600 views, “Materials: bed sheets, comforter, etc.,” “Co-sleeping:
with pets,” and “Co-sleeping: with partner” were mentioned as environmental determinants
hindering sleep health. The “Physical environment: surrounding light” was mentioned in two
videos with 1,369,318 views (0.50%), while “Physical environment: surrounding noise” was
mentioned in two videos that received only 797,587 views (0.29%). “Co-sleeping with children”

was mentioned in only one video with 0.01% of cumulative view percent (38,431 views). The
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remaining two codes (“Materials: clothes for sleeping, wearing clothes to sleep” and “Physical

environment: having a bed”’) were not mentioned in any of the 100 most widely viewed videos.

Table 9

Content Coded under “Environmental Determinants Hindering Sleep Health,” Number, View
Count, and Cumulative View Percent of 100 Most Widely Viewed YouTube Videos Produced

from Search Term “sleep health kids”

Content N View Count \2 lelvrvnlll)ls;[é\e/i ¢
C7 Environmental Determinants Hindering Sleep Health 14 30,323,367 11.12
C7.Aa Co-sleeping: with children 1 38,431 0.01
C7.Ab Co-sleeping: with partner 1 4,158,600 1.53
C7.Ac Co-sleeping: with pets 1 4,158,600 1.53
C7.Ba Materials: bed sheets, comforter, etc. 1 4,158,600 1.53
C7.Bb Materials: clothes for sleeping, wearing clothes to
sleep 0 0 0.00
C7.C Physical environment: bedroom temperature (too hot) 1 4,158,600 1.53
C7.D Physical environment: having a bed 0 0 0.00
C7.E Physical environment: surrounding light 2 1,369,318 0.50
C7.F Physical environment: surrounding noise 2 797,587 0.29
C7.G Physical environment: surrounding technology in the
room 5 5,604,061 2.06
C7.H Social environment: bullying, discrimination, racism 0 0 0.00
C7.1 Social environment: daylight savings time 2 13,989,620 5.13
C7.J Social environment: homework assignments, work
deadlines 0 0 0.00
C7.Ka Social environment: parental stress (impact on
child) 0 0 0.00
C7.Kb Social environment: parental work schedule (impact
on child) 0 0 0.00
C7.La Social environment: rural environment 0 0 0.00
C7.Lb Social environment: suburban environment 0 0 0.00
C7.Lc Social environment: urban environment 0 0 0.00
C7.M Social environment: school start time 0 0 0.00
C7.N Social environment: work schedule (timing or hours -
impact on self) 1 13,952,847 5.12
C7.0 Stress or anxiety (impact on self sleep) 6 10,691,255 3.92
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Table 10 shows the content coded under the content category “Physical and Biological
Health Determinants Impacting Sleep Health,” number of videos coded within each subcontent
area, view count and cumulative view percent of the 100 most widely viewed YouTube videos
produced from the search term “sleep health kids.” The overall content area “Physical and
Biological Health Determinants Impacting Sleep Health” was coded in 42 videos, with a view
count 0f 49,262,897 views and 18.07% of total views.
Table 10
Content Coded under Category “Physical and Biological Health Determinants Impacting Sleep

Health,” Number, View Count, and Cumulative View Percent of 100 Most Widely Viewed
YouTube Videos Produced from Search Term “sleep health kids”

Cumulative

Content N View Count View Percent

C8 Physical and Biological Health Determinants

Impacting Sleep Health 42 49,262,897 18.07
C8.A Aging as factor for decreasing quality of sleep 1 81,950 0.03
C8.B Asthma 0 0 0.00
C8.C Attention-deficit/hyperactivity disorder

(ADHD) 2 135,063 0.05
C8.D Neurological condition or disorder (i.e.,

Autism Spectrum Disorder, Down’s Syndrome) 2 244,552 0.09
C8.E Hormones influencing sleep onset (i.e.,

melatonin, adenosine) 14 30,778,921 11.29
C8.F Obesity or overweight 5 1,608,670 0.59
C8.Ga Sleep disorder: insomnia 4 18,617,752 6.83
C8.Gb Sleep disorder: sleep apnea 17 9,681,652 3.55
C8.Gc Sleep disorder: sleep walking 2 55,812 0.02
C8.Gd Sleep disorder: snoring 21 10,977,032 4.03
C8.Ge Sleep disorder: other or general (not

mentioned in previous codes) 1 25,625 0.01
C8.H Tonsils 7 1,896,543 0.70
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Half of these 42 videos mentioned “Sleep disorder: snoring” (N = 21) as a determinant
impacting sleep health. These 21 videos garnered 10,977,032 views (4.03% of total views).
Seventeen videos mentioned “Sleep disorder: sleep apnea,” receiving 9,681,652 views (3.55%).
Though mentioned in fewer videos, “Hormones influencing sleep onset (i.e., melatonin,
adenosine)” (N = 14) received 11.29% of cumulative view percent, a total of 30,778,921 views.
“Sleep disorder: insomnia” received the next highest number of views (18,617,752 views; 6.83%
cumulative view percent), though only mentioned in four videos. In contrast, “Tonsils” was
mentioned in seven videos receiving only 1,896,543 views (0.07%), and “Obesity or overweight”
was mentioned in five videos receiving only 1,608,670 views (0.59%).

The remaining codes were each mentioned in fewer than three videos, and each received
less than 0.1% of cumulative view percent. “Neurological condition or disorder (i.e., Autism
Spectrum Disorder, Down’s Syndrome)” was mentioned in two videos with 244,552 views
(0.09%); “Attention-deficit/hyperactivity disorder (ADHD)” was mentioned in two videos
receiving 135,063 views (0.05%); “Sleep disorder: sleep walking” was mentioned in two videos
receiving 55,812 views (0.02%); “Aging as factor for decreasing quality of sleep” was
mentioned in one video receiving 81,950 views (0.03%); “Sleep disorder: other or general (not
mentioned in previous codes)” was mentioned in one video with 25,625 views (0.01%); and
“Asthma” was mentioned in zero videos as a physical or biological health determinants
impacting sleep health.

Table 11 shows the content coded under the content category “Biological/Chemical
Changes During or Before Sleep,” number of videos coded within each subcontent area, view
count, and cumulative view percent of the 100 most widely viewed YouTube videos produced

from the search term “sleep health kids.” The overall content area “Biological/Chemical Changes
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During or Before Sleep” was coded in 49 videos, with a view count of 161,292,982 views and
59.16% of total views.

Table 11

Content Coded under Category “Biological/Chemical Changes During or Before Sleep,”

Number, View Count, and Cumulative View Percent of 100 Most Widely Viewed YouTube
Videos Produced from Search Term “sleep health kids”

Cumulative
View Percent

C9 Biological/Chemical Changes During or Before Sleep 49 161,292,982 59.16
C9.A Biological clock or circadian rthythm; sleep—wake

Content N View Count

rhythm 13 35,184,688 12.91
(C9.Aa Adolescents/teenagers biological clock shift 3 202,864 0.07
C9.B Brain activity during sleep or glymphatic system 21 53,247,399 19.53
C9.C Breathing during sleep or respiratory system 27 129,088,895 47.35
C9.D Circulatory system during sleep (i.e., heart rate) 18 33,029,921 12.12
C9.E Sleep debt or “catching up” on sleep 2 13,992,197 5.13
C9.F Stages of sleep (REM, non-REM, slow wave sleep,

deep sleep, dreaming) 14 52,753,024 19.35

“Breathing during sleep or respiratory system” garnered 47.35% (129,088,895 views) in
more than half of these 49 videos (N = 27). “Brain activity during sleep or glymphatic system”
garnered the next highest number of views (53,247,399 views; 19.53%) across the next highest
number of videos (N = 21). “Stages of sleep (REM, non-REM, slow wave sleep, deep sleep,
dreaming)” was mentioned in 14 videos, receiving the next highest number of views (52,753,024
views; 19.35%). Across 13 videos, “Biological clock or circadian rhythm; sleep—wake rhythm”
received the next highest number of views with 35,184,688 views (12.91%). The “Circulatory
system during sleep (i.e., heart rate)” was mentioned in 18 videos, receiving 33,029,921 views

(12.12%). Across only two videos, “Sleep debt or ‘catching up’ on sleep” received 12,992,197
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views (5.12% total views). Though mentioned in three videos, “Adolescents/teenagers biological
clock shift” only received 202,864 views (0.07%).

Table 12 shows the content coded under the content category “Current and Historical
Discoveries and Recommendations,” number of videos coded within each subcontent area, view
count, and cumulative view percent of the 100 most widely viewed YouTube videos produced
from the search term “sleep health kids.” The overall content area “Current and Historical
Discoveries and Recommendations” was coded in 79 videos, the highest number of videos of
any overall content area. However, these videos only received 78,458,706 views (28.78% of
cumulative views), the fourth highest of any content area.

“Recent research referenced (past 20 years)” was mentioned in videos that garnered more
than half of these views (40,156,086 views; 14.73%) across 17 videos. No other subcategory in
this content category garnered a view count nearly as high. “Sleep study preparation or advice”
was coded in the highest number of videos (N = 21), receiving 11,406,651 views (4.18%).

“Sleep deprivation (signs, symptoms, consequences, etc.)” received the third highest
number of views with 24,581,718 views (9.02%) across 10 videos. “Suggestions for when a
person can’t fall asleep” was mentioned in five videos receiving 20,355,747 views (7.47%),
while “Suggestions for when to seek help (persistent problems falling asleep/staying asleep,
daytime sleepiness, irritability, moody, snoring, etc.)” was mentioned in 12 videos receiving only
6,295,373 views (2.31%). “Suggestions for falling asleep quickly” was mentioned in two videos
receiving 2,101,041 views (0.77%), “Suggestions for helping child fall asleep” received 353,225
views (0.13%) across four videos, and “Suggestions for staying asleep longer” received 125,214

views (0.05%) across two videos.
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Table 12

Content Coded under Category “Current and Historical Discoveries and Recommendations,’
Number, View Count, and Cumulative View Percent of 100 Most Widely Viewed YouTube

Videos Produced from Search Term “sleep health kids”

Content N View Count (;umulatlve
View Percent

C10 Current and Historical Discoveries and
Recommendations 79 78,458,706 28.78
C10.A Historical scientific discoveries referenced 1 6,755,640 2.48
C10.B Natural sleep triggers in surroundings (i.e.,
darkness at night, colder temperatures at night, etc. 14,363,099 5.27
C10.C Newborn sleep cycles, sleep training, etc. 2,556,547 0.94
C10.D Parent/caretaker responsibilities (i.e., be a role
model, be knowledgeable, enforce bedtime, limit
technology use, communicate importance of sleep,
seek help from doctor, etc.) 12 541,004 0.20
C10.E Recent research referenced (past 20 years) 17 40,156,086 14.73
C10.Fa Recommended hours of sleep: age not
specified 7 17,688,923 6.49
C10.Fb Recommended hours of sleep: 0-2 years old 8 7,368,751 2.70
C10.Fc Recommended hours of sleep: 3—5 years old 8 6,715,494 2.46
C10.Fd Recommended hours of sleep: 612 years old 7 6,255,787 2.29
C10.Fe Recommended hours of sleep: 13—17 years old
or “adolescents” or “teenagers” 7 20,604,509 7.56
C10.Ff Recommended hours of sleep: 18+ years old or
“adults” 6 20,514,555 7.52
C10.G Recommended sleep when ill 2 6,266,328 2.30
C10.H Shared agreement/commitment/ responsibilities
between parents 2 593,301 0.22
C10.I Sleep deprivation (signs, symptoms,
consequences, etc.) 10 24,581,718 9.02
C10.J Sleep position 9 6,710,544 2.46
C10.K Sleep study preparation or advice 21 11,406,651 4.18
C10.L Suggestions for falling asleep quickly 2 2,101,041 0.77
C10.M Suggestions for helping child fall asleep 4 353,225 0.13
C10.N Suggestions for staying asleep longer 2 125,214 0.05
C10.0 Suggestions for when a person can’t fall asleep 5 20,355,747 7.47
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Table 12 (continued)

Cumulative

Content N View Count View Percent

C10.P Suggestions for when to seek help (persistent
problems falling asleep/staying asleep, daytime

sleepiness, irritability, moody, snoring, etc.) 12 6,295,373 2.31
C10.Qa Use of over-the-counter sleep aids (positive

outcomes) 0 0 0.00
C10.Qb Use of over-the-counter sleep aids (negative

outcomes) 1 4,158,600 1.53
C10.Qc Use of prescribed sleep medication (positive

outcomes) 0 0 0.00
C10.Qd Use of prescribed sleep medication (negative

outcomes) 1 4,158,600 1.53

“Recommended hours of sleep: age not specified” was mentioned in seven videos
receiving 17,688,923 views (6.49%). The views received by videos that mentioned
recommendations for different age groups varied greatly. “Recommended hours of sleep: 13—-17
years old or ‘adolescents’ or ‘teenagers’” was mentioned in seven videos receiving 20,604,509
views (7.56% of total views). “Recommended hours of sleep: 18+ years old or ‘adults’” was
mentioned in six videos receiving 20,514,555 views (7.52% of total views). In contrast,
recommendations for individuals in age groups younger than 13 each received less than 3% of
cumulative view percent. “Recommended hours of sleep: 0-2 years old” was mentioned in eight
videos receiving 7,368,751 views (2.70%). “Recommended hours of sleep: 3—5 years old” was
mentioned in eight videos receiving 6,715,494 views (2.46%). Lastly, “Recommended hours of
sleep: 612 years old” was mentioned in seven videos receiving 6,255,787 views (2.29%).

“Natural sleep triggers in surroundings (i.e., darkness at night, colder temperatures at

night, etc.” was mentioned in two videos receiving 14,363,099 views (5.27% of total views).

“Historical scientific discoveries referenced” received the next highest number of views in one
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video (view count = 6,755,640; 2.48% total views). “Sleep position” was mentioned in nine
videos receiving 6,710,544 views (2.46% of total views). “Recommended sleep when ill” was
mentioned in only two videos, but received the next highest number of views of 6,266,328
(2.30%). “Use of over-the-counter sleep aids (negative outcomes)” and “Use of prescribed sleep
medication (negative outcomes)” were each mentioned in the same one video receiving
4,158,600 views (1.53% total views).

The remaining subcontent categories each received less than 1.00% of total views.
“Newborn sleep cycles, sleep training, etc.” received 2,556,547 views (0.94%) across five
videos. “Shared agreement/commitment/responsibilities between parents” was mentioned in two
videos receiving 593,301 views (0.22%), while “Parent/caretaker responsibilities (i.e., be a role
model, be knowledgeable, enforce bedtime, limit technology use, communicate importance of
sleep, seek help from doctor, etc.)” was mentioned in 12 videos but these videos received only
541,004 views (0.20%). The remaining categories [“Use of over-the-counter sleep aids (positive
outcomes)” and “Use of prescribed sleep medication (positive outcomes)]” were mentioned in
zero of the top 100 most widely viewed videos.

Table 13 shows the content coded under the content category “Impact on Physical
Health,” number of videos coded within each subcontent area, view count, and cumulative view
percent of the 100 most widely viewed YouTube videos produced from the search term “sleep
health kids.” The overall content area “Impact on Physical Health” was coded in 35 videos, with

a view count of 70,381,108 and 25.82% of total views.
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Table 13

Content Coded under Category “Impact on Physical Health,” Number, View Count, and
Cumulative View Percent of 100 Most Widely Viewed YouTube Videos Produced from Search
Term “sleep health kids.”

Content N View Count (?umulatlve
View Percent

CI1 Impact on Physical Health 35 70,381,108 25.82
CI1.A Appearance (dark circles, complexion) 2 5,587,632 2.05
C1.B Appetite regulation or metabolism 4 2,586,905 0.95
C1.C Brain restructuring and development/growth 13 30,367,719 11.14
C1.D Cancer 1 13,952,847 5.12
C1.E Cardiovascular disease and/or circulatory
system (including stroke, heart attack, blood
pressure) 10 51,269,791 18.81
CL.F Death 4 33,865,865 12.42
C1.G Diabetes 6 35,293,515 12.95
C1.H Driving (i.e. accidents, alertness) 4 20,232,367 7.42
CL.I Energy levels (exhaustion, sleepiness,
replenishment of energy from sleep) 22 31,982,191 11.73
CLJ Genetic code changes 1 13,952,847 5.12
C1.K Heartburn 1 4,158,600 1.53
C1.L Hormone function changes or impact 5 34,437,965 12.63
C1.M Immune system and/or illness 13 46,191,601 16.94
C1.N Inflammation 2 28,279,173 10.37
C1.0 Injuries 2 5,855,560 2.15
CI1.P Life expectancy 2 24,303,059 8.91
C1.Qa Physical growth: bones 2 5,030,285 1.85
C1.Qb Physical growth: muscle 3 340,631 0.12
C1.Qc Physical growth: healing, repair damage 7 26,028,078 9.55
C1.Qd Physical growth: height 0 0 0.00
C1.Qe Physical growth: other or general 7 11,603,294 4.26
CI1.R Premature aging 3 19,540,479 7.17
C1.S Reproductive health 1 13,952,847 5.12
C1.T Respiratory system 2 6,860,567 2.52
C1.U Visual impairment 2 19,837,244 7.28
C1.V Weight or body composition; obesity 7 31,004,684 11.37
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While “Death,” “Diabetes” and “Hormone function changes or impact” were only coded
in four, six, and five videos, respectively, their view counts were greater than any other content
area present in more videos. Videos referencing “Death” accumulated 33,865,865 views
(12.42%), “Diabetes” accumulated 35,293,515 (12.95%), and “Hormone function changes or
impact” accumulated 34,437,965 views (12.63%).

The content included in the greatest number of videos was “Energy levels (exhaustion,
sleepiness, replenishment of energy from sleep)” (N = 22). However, these 22 videos only
accounted for 11.73% of all views (31,982,191 views). Both “Immune system and/or illness” and
“Brain restructuring and development/growth” were identified in 13 videos. The 13 videos the
“Immune system and/or illness” garnered 46,191,601 views (16.94%), while the 13 videos in
which “Brain restructuring and development/growth” was present yielded 30,367,719 (11.14%)).
The content area observed in the next greatest number of videos yielded the highest view count
of any content category within Impact on Physical Health. “Cardiovascular disease and/or
circulatory system (including stroke, heart attack, blood pressure)” was coded in 10 videos, with
a total of 51,269,791 views or 18.81% of total views. Seven videos were coded with content
“Weight or body composition; obesity” and rendered 31,004,684 views (11.37%).

The next greatest view count percentage came from two videos coded with
“Inflammation” content. These videos received 28,279,173 views or 10.37% total views. “Life
expectancy” was also coded in two videos with 24,303,059 views (8.91%). “Driving (i.e.,
accidents, alertness)” was coded in four videos, with a total of 20,232,367 views (7.42%).
Though “Visual impairment” and “Premature aging” were only coded in two and three videos,

respectively, videos with “Visual impairment” content received 19,837,244 views (7.28%) and
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videos with “Premature aging” content received 19,540,479 views (7.17%). “Cancer,” “Genetic
code changes” and “Reproductive health” were all coded in one video with 13,952,847 views
and 5.12% of total view count.

“Physical growth: healing, repair damage” was coded in seven videos with 26,028,078
views (9.55%). “Physical growth: other or general” was also coded in seven videos but produced
less than half the number of views with 11,603,294 views (4.26%). “Physical growth: bones”
was coded in two videos with 5,030,285 views (1.85%), while “Physical growth: muscle” was
coded in three views with 340,631 views (0.12%) and “Physical growth: height” was not present
in any videos. Remaining “Impact on Physical Health” content categories each had less than 3%
of cumulative view percent. “Respiratory system” was coded in two videos with 6,860,567 views
(2.52%), “Injuries” was coded in 2 videos with 5,855,560 views (2.15%), and “Appearance (dark
circles, complexion)” was coded in two videos with 5,587,632 views (2.05%). “Heartburn” was
included in one video with 4,158,600 views (1.53%), while “Appetite regulation or metabolism,”
though included in four videos, only accounted for 0.95% of total views (2,586,905 views).

Table 14 shows the content coded under the content category “Impact on Cognitive
Functioning and Academic Achievement,” number of videos coded within each subcontent area,
view count, and cumulative view percent of the 100 most widely viewed YouTube videos
produced from the search term “sleep health kids.” The overall content area “Impact on
Cognitive Functioning and Academic Achievement” was coded in 31 videos, with a view count

0f 54,990,439 and 20.17% of total views.
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Table 14

Content Coded under Category “Impact on Cognitive Functioning and Academic Achievement,”
Number, View Count, and Cumulative View Percent of 100 Most Widely Viewed YouTube
Videos Produced from Search Term “sleep health kids”

Cumulative

Content N View Count View Percent

C3 Impact on Cognitive Functioning and Academic

Achievement 31 54,990,439 20.17
C3.A Academic performance (i.e., grades, reading

proficiency) 8 1,461,992 0.54
C3.B Behavior in school 6 298,167 0.11
C3.C Concentration levels 13 24,254,862 8.90
C3.D Dementia or Alzheimer’s 2 14,297,489 5.24
C3.E Impulsivity 1 92,640 0.03
C3.F Learning 11 34,974,848 12.83
C3.G Memory 16 42,428,319 15.56
C3.H Productivity 3 5,647,490 2.07
C3.1 School readiness 1 2,920,029 1.07

The content subcategory with the most videos was “Memory” (N = 16) and received
42,428,319 views (15.56% of total views). “Learning” (N = 11) received the next highest number
of views of 34,974,848 (12.83%), though “Concentration levels” was coded in more videos
(N = 13); these videos received fewer views (24,254,862 views or 8.90% of total views).
“Dementia or Alzheimer’s” was only mentioned in two videos, but these videos received
14,297,489 views (5.24%). In contrast, “Academic performance (i.e., grades, reading
proficiency)” (N = 8), “Behavior in school” (N = 6), and “Productivity” (N = 3) were all coded
in more videos but received fewer views (“Academic performance” = 1,461,992 views, 0.54%;
“Behavior in school” = 298,167 views; 0.11%, “Productivity” = 5,647,490, 2.07%). “School
readiness” (N = 1) received 2,920,029 views (1.07% of total views). “Impulsivity” was coded in

one video and only received 92,640 views or 0.03% of total views.

92



Table 15 shows the content coded under the content category “Impact on Mental/Social
Emotional Health,” number of videos coded within each subcontent area, view count, and
cumulative view percent of the 100 most widely viewed YouTube videos produced from the
search term “sleep health kids.” The overall content area “Impact on Mental/Social Emotional
Health” was coded in 26 videos, with a view count of 43,503,542 and 15.96% of total views.
Table 15
Content Coded under Category “Impact on Mental/Social Emotional Health,” Number, View

Count, and Cumulative View Percent of 100 Most Widely Viewed YouTube Videos Produced
from Search Term “sleep health kids”

Content N View Count \2 givnlf)l:rt:; ¢

C2 Impact on Mental/Social Emotional Health 26 43,503,542 15.96
C2.A Attention or attention-deficit/hyperactivity

disorder (ADHD) 5 424,059 0.16
C2.B Alertness 3 723,648 0.27
C2.C Anger or frustration 1 76,714 0.03
C2.D Anxiety 4 543,877 0.20
C2.E Conflicts with peers or family members 5 1,418,266 0.52
C2.F Decision-making abilities 7 6,638,056 2.43
C2.G Depression 9 7,099,057 2.60
C2.H Emotional state/regulation/stability 11 7,316,308 2.68
C2.1 Fears and nightmares 3 2,811,630 1.03
C2.J Feelings of hopelessness 1 70,874 0.03
C2.K General mood, moodiness, mood swings 12 22,836,295 8.38
C2.L Hallucinations 3 19,913,018 7.30
C2.M Impatience 1 5,510,918 2.02
C2.N Irritability 7 6,304,756 2.31
C2.0 Life satisfaction or general quality of life 2 359,002 0.13
C2.P Problem-solving abilities 4 3,022,903 1.11
C2.Q Stress levels 5 1,237,900 0.45
C2.R Suicide ideation or attempts 3 14,288,328 5.24
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The content subcategory within “Impact on Mental/Social Emotional Health” present in
the greatest number of videos and with the highest view count was “General mood, moodiness,
mood swings” (N = 12), with 22,836,295 views (8.38% of total views). “Emotional
state/regulation/stability” was present in the next highest number of videos (N = 11), but these
videos received less than one-third the number of views (7,316,308 views or 2.68% of total
views). “Depression” (N = 9), “Decision-making abilities” (N = 7), and “Irritability” (N = 7)
were coded in the next highest number of videos and received a similar number of views
(“Depression” = 7,099,057 views, 2.60% of total views; “Decision-making abilities” = 6,638,056
views, 2.43% of total views; and “Irritability” = 6,304,756 views, 2.31% of total views). Though
only coded in three videos each, “Hallucinations” and “Suicide ideation or attempts” produced
higher view counts than content areas with greater numbers of videos. Videos with content coded
as “Hallucinations” received 19,913,018 views or 7.30% of total views, and “Suicide ideation or
attempts” received 14,288,328 views or 5.24% of total views.

“Impatience” was coded in one video receiving 5,510,918 views (2.02%), “Problem-
solving abilities” was coded in four videos receiving 3,022,903 views (1.11%), and “Fears and
nightmares” was coded in three videos receiving 2,811,630 views (1.03%). All remaining
content categories within Impact on Mental/Social Emotional Health were coded in five or fewer
videos and received less than 1% of cumulative view percent. These included “Attention or
attention-deficit/hyperactivity disorder (ADHD),” “Alertness,” “Anger or frustration,”
“Anxiety,” “Conflicts with peers or family members,” “Feelings of hopelessness,” “Life

satisfaction or general quality of life,” and “Stress levels.”
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Chapter 5: Discussion

At the conception of this study, there were no published studies on the most widely
viewed YouTube videos related to sleep health. Since then, in 2023, the Journal of Clinical Sleep
Medicine has published an article titled “Examining understandability, information quality, and
presence of information in popular YouTube videos on sleep compared to expert-led videos”
(Robbins et al., 2023). While it presents valuable information, this study examined 21 videos
with content related to sleep and insomnia and five YouTube videos with a credible source tag.
In contrast, the current study examined the 100 most widely viewed videos related to sleep health
and children ages 411, providing an analysis of the upload source, format, and content.

While there are programs, books, and informal sources of information that parents may
turn to when seeking advice for their children’s sleep patterns and health, YouTube provides a
unique opportunity for parents to hear from a variety of sources addressing their specific
concerns. The current study provides insights into the available and most widely accessed
information from YouTube as an informative source.
Main Conclusions

The search term “sleep health kids” yielded more than 272 million views across the top
100 most widely viewed videos. This suggested significant dissemination of information related
to sleep health and children across the YouTube platform. The sources of the most widely
viewed videos indicated those who were able to produce videos that were most engaging.
Similarly, the formats of the most widely viewed videos indicated the ways of presenting
information that drew attention from viewers. The content of these videos indicated the potential

impact of YouTube on viewers’ sleep health for themselves and their dependents.
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Upload Source

The upload source categories that yielded videos with the highest percentage of views
were Commercial or Broadcast Media (45.84%) and Medical or Educational Institution
(37.17%). The video with the most views (~90 million) was uploaded by Toys and Colors, a
YouTube channel dedicated to teaching children at-home science experiments; healthy habits
like eating and hygiene; academics including numbers and the alphabet; and more through song,
pretend play and imagination. In contrast, the video with the fifth highest number of views
overall and the second highest number of views uploaded by a Commercial or Broadcast Media
source (~10 million) was uploaded by The Economist’s YouTube channel and is highly
scientific. The video describes sleep cycles and the risks attributed to not sleeping enough. The
intended audience of this video is likely adults. The remaining videos uploaded by Commercial
or Broadcast Media were mainly uploaded by children’s channels (i.e., Baby Shark—Pinkfong
Kids’ Songs & Stories, Peekaboo Kidz, LYCAN, SciShow Kids, Jim Henson’s Family Hub) and
clips from adult news sources (i.e., PBS NewsHour, Good Morning America, WPLG Local 10,
KSAT 12), suggesting that YouTube serves as a platform for entertaining and educating children
on certain topics, while also providing informative clips for adults.

The highest number of videos among the top 100 uploaded by one type of source was
uploaded by a Medical or Educational Institution. However, among these 34 videos that garnered
37.17% of views, 10.9% of these views came from 21 videos intended to prepare a child for a
sleep study. It was clear that many parents view these videos related to sleep studies. However,
it also suggested that only 13 videos among the top 100 were uploaded from Medical or

Educational Institutions without affiliation with a sleep study.
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Though Medical or Educational Institutions are responsible for uploading the most videos
in the top 100, the view count of these video trailed behind Commercial or Broadcast Media by
8.67%. This suggested that the source itself and having a majority of videos within the top 100
did not indicate the reach of these videos. Additionally, 12.95% of views were yielded by videos
produced by Educational Platforms across only four videos. All four of these videos were
uploaded by an affiliate of the TED-Ed platform, suggesting that this organization (TED Talks,
TED-Ed, TEDx, etc.) produces videos that are far-reaching.

While 27 of the videos were uploaded by someone coded as a Professional, these videos
garnered 8.96% of total views. The majority of these videos were uploaded by a Researcher,
Scientist, Professor or Other Academic Professional, followed by a Doctor, Physician, or Nurse.
Nineteen videos were uploaded by a consumer, 14 of whom were individuals or groups offering
advice related to sleep health, and 8 were individuals or groups claiming to be parents. These
19 videos garnered 2.26% of total views, a fraction of the views yielded by videos uploaded by
Professional sources. This suggested that videos related to sleep health uploaded by Professional
sources are garnering more views on YouTube than videos related to sleep health uploaded by
consumers offering their own experiences and advice without what viewers may deem to be
credentials. This may indicate that parents looking to YouTube for a source of information
related to their children’s sleep are not seeking information they might be able to receive from a
fellow parent offline, but rather information from individuals they deem outside their own
personal circles, including professional, medical, educational, or news/media sources.

Notably, only one video was uploaded by a Government Organization. This suggested

that Government Organizations are not uploading videos related to sleep health to YouTube that
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are garnering enough engagement to reach the top 100 videos. Zero videos were uploaded by a
Celebrity, suggesting that celebrities are not speaking about sleep health through YouTube.
In their study of YouTube videos about insomnia, Robbins et al. (2023) identified 21 of

99 ¢

the most popular videos yielded from their search terms “insomnia,” “sleep tips,” and “how to
sleep better.” The current study used the search term “sleep health kids” and reviewed the top
100 videos with the highest view counts. Both the 2023 study and the current study excluded
videos that consisted only of relaxing imagery or music and lacked any information related to
sleep. Robbins et al. (2023) concluded that among the videos identified as “most popular,”
42.9% of the speakers were “bloggers” (individuals with no evident sleep or health expertise),
33.3% of speakers were “medical professionals,” 23.8% of speakers were “health coaches,” and
0% of these videos included speakers they deemed “sleep experts.” A similar imbalance was
reflected in the current study. Among the top 100 videos, 42% were uploaded by “commercial or
broadcast media” and “consumers,” 27% uploaded by “professionals” (mental health provider,
public health professional, doctor, physician or nurse, researcher, scientist, professor or other
academic professional, pediatric occupational therapist, or pharmacist). Thirty-four percent of
videos were uploaded by medical or educational institutions, yet the majority of these were
videos offering preparatory advice or advertisements for children visiting a medical center for a
sleep study. Of the remaining five videos, one was uploaded by a government organization
(NYC Child Services) and explained the importance of putting a baby to sleep on their back,
while only four were uploaded by an Educational Platform that utilizes sleep experts to produce

videos. This reinforced findings by Robbins et al. (2023) that videos produced by non-expert

individuals yield more attention than videos created by experts.

98



Videos uploaded by commercial or broadcast media and consumers totaled 48.11% of
cumulative view percent, compared to 12.95% of cumulative view percent yielded by videos
uploaded by educational platforms. While 12.95% is about one-fourth of 48.11% and is in stark
contrast to the difference of 42.9% in the 2023 study by Robbins et al., expert-led videos yielded
in this study still produce a much smaller reach in audience. Another notable finding in the
current study was that 17 of the videos uploaded by professionals were uploaded by a “doctor,
physician, nurse or dentist.” While many of these professionals were not clearly identified as
experts in sleep, several pediatricians and self-proclaimed sleep experts were disseminating
information in these videos. The larger sample size of 100 videos compared to 21 may have
impacted the inclusion of more videos uploaded by sleep experts with lower view counts.

Another notable difference in these two studies was the presence, or lack, of
misinformation. Robbins et al. (2023) found that 90.5% of the 21 most popular videos contained
misinformation (‘somewhat’ or ‘concerning’). This varied significantly from the current study,
which identified “blatant misinformation” in only one of the 100 videos. The top 100 videos
analyzed in this study included important information educating the viewer on consequences of
insufficient sleep as well as general tips for improving sleep hygiene.

Format, Elements, and Other Characteristics

Videos with live action were among 77 of the 100 most widely viewed videos. A total
of 72 videos included animations, though these animations featured both full animation and
animated elements such as animated text, illustrations, and other video features. The videos with
live action individuals garnered more than 50% more views than the videos with animated
characters and features. This suggested that people prefer to watch informative sleep health

videos with real people rather than animations.
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Sixty-two of the videos included a speaker speaking directly to the camera. This
comprised the third highest number of videos among format categories, yet the second highest
view count, suggesting that people are engaged watching videos in which they are being spoken
to directly. Three of the videos included individuals singing during the video, though these three
videos garnered 35% of the views, suggesting that song is an effective method of attracting
viewers. Seventy-one videos included background music at some point during the video and
garnered 90.46% of views, suggesting that background music attracts viewers or holds their
attention while watching videos, even while seeking information related to sleep health.

Among all 100 videos, 35 videos were identified with an Authoritative Source Icon
(assigned by YouTube). These videos garnered 38.92% of views. Twenty-five of these videos
were assigned an Authoritative Source Icon from “an accredited US hospital,” 21 of which were
advertisements and preparation for a sleep study. These 25 videos yielded 36.51% of views,
meaning the remaining 10 videos with an authoritative source icon received less than 2.5% of
total views. The high view count for these 25 videos suggested that parents are seeking advice
from YouTube that they may not be able to find a wide network for in their personal lives. They
are looking to prepare for specific experiences, and these hospitals have made the information
accessible via YouTube. The remaining authoritative source icons (channel with a health
professional licensed in the US, doctor licensed in the US, mental health professional licensed
in the US, nurse licensed in the US, regulated UK health healthcare provider/UK healthcare
provider, UK national health authority, other) were each assigned to one or two videos,
comprising between .02% and 1.53% of total views per category. These percentages of total

views indicated that viewers are not seeking out information related to sleep health solely from
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sources with an Authoritative Source Icon, but likely for the specific content they are interested
in learning about.
Content

Only two of the content categories independently produced more than 50% of cumulative
views. The content category with the highest percentage of views, Behavioral Determinants
Improving Sleep Health, yielded 80.73% of cumulative views. Biological/Chemical Changes
During or Before Sleep yielded 59.16% of cumulative views. The next highest content category,
Behavioral Determinants Hindering Sleep Health, garnered 44.99% of cumulative views. The
remaining content categories each garnered less than 30% of cumulative views. These findings
suggested that individuals seek information from YouTube related to children’s sleep health and
behaviors that they can adjust to impact their child’s sleep.

Behavioral Determinants Impacting Sleep Health. Many of the videos contained
content related to behavioral determinants improving sleep health as well as hindering sleep
health. The videos that mentioned behavioral determinants improving sleep health did not all
include warnings for what to avoid. However, all 23 of the videos mentioning behavioral
determinants hindering sleep health also included the behaviors claiming to improve individuals’
sleep health. This suggested that when individuals are watching videos about their children’s
sleep health, they are seeking or receiving information about ways to improve their sleep health
through behaviors over which they have control. While what “not to do” is important, the videos
that provide this cautionary information also included actionable items for improvement.

Behavioral determinants improving sleep health were mentioned across 47 videos. Three
behavioral determinants improving sleep health were mentioned in videos that each garnered

33-35% of cumulative views. These behavioral determinants included Bedtime routine or “wind
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down” (not age-specific), Bedtime routine: brushing teeth, and Going to sleep “early.” Notably,
while Bedtime routine or “wind down” (not age-specific) was mentioned across 13 of these 47
videos, Bedtime routine: brushing teeth was mentioned in six videos, while Going to sleep
“early” was mentioned in only two videos. Each content code garnered between 90 million and
94 million views. The inclusion of general bedtime routines improving sleep health correlated
with research indicating its impact on individuals of all ages. A consistent bedtime routine was
positively associated with earlier bedtimes, shorter sleep latency, fewer wakings during the night,
and increased sleep duration among children ages 0 to 5 (Mindell et al., 2015). Preschool-aged
children with a consistent bedtime showed better outcomes of working memory, inhibition and
attention, school readiness, and dental health (Kitsaras et al., 2018). Additionally, research
indicated that a bedtime routine positively affects language development, literacy, emotional
regulation, and parent-child attachment. These findings indicated that knowledge of the value of
bedtime routines and setting an early bedtime has reached approximately 90 million people.
Beyond a general mention of having a bedtime routine and the suggestion of brushing
teeth, a bedtime routine for age-specific groups or specific activities to incorporate into a
bedtime routine garnered far fewer results. A bedtime routine for children ages 3—5 was
mentioned in one video with 58,000 views and a bedtime routine for children ages 6—12 was
mentioned in zero videos. Tucking children in was mentioned in one video with 474,165 views.
Dimming lights was mentioned in five videos with 1,468,606 views. Relaxation techniques (i.e.,
meditating, soothing sounds, aromatherapy), reading a book, and regular sleep and wake times
were mentioned in 15, 19, and 17 videos, respectively, garnering around 10.8 million, 18.5
million, and 24.7 million views, respectively. Compared to the 90 million to 94 million views

general mention of a bedtime routine received, these specific suggestions are not reaching as
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wide an audience. This suggested that while people are aware of the general recommendations of
“going to bed early” and “having a bedtime routine,” the specific ways to do this and how to best
incorporate these practices into their daily lives with children are not as commonly spread
through YouTube videos.

Behavioral determinants hindering sleep overall garnered 44.99% of views, slightly over
half the percentage of views behavioral determinants improving sleep garnered. However, this
was the third highest view count of any content area. Sugar or “sweet” foods, alcohol use, and
caffeine use were the content codes with the highest view counts. Sugar or “sweet” foods made
up 33.06% of total views. While the consumption of sugar was noted as a determinant hindering
sleep in three videos with more than 90 million views, the suggestion to limit sugar is not a
novel recommendation that is unique to impacting sleep health. Individuals seeking information
to improve children’s sleep health may already be conscious of more general health
recommendations, including restricting sugar and caffeine intake. As the aim of this study was
to focus on children’s sleep health, recommendations related to alcohol intake in videos are
irrelevant to influencing children’s behaviors. Napping was also mentioned in seven videos
garnering over 20 million views, but it was noted as a hindrance and not specified by age. In
these seven videos, there was no mention of benefits or hindrances of children napping or timing
of napping. Many children transition out of napping around the ages of 3—5 years, and it was
surprising that this transition was not mentioned in any of the 100 most widely viewed videos.

Screen/technology use before bedtime was mentioned as a hindrance to sleep health in 10
videos garnering 4.84% of total views. Screen/technology use of cell phones, tablets, or laptops
were also coded in 10 videos, but in videos receiving only 1.28% of total views. The need to

navigate technology for young children has increased dramatically over the last several decades
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since the rise of the internet age, increased access to computers and instant messaging in
bedrooms, and, finally, the increased ownership and use of cell phones. The first iPad was
released in 2010, and 16 years later, many children’s first personal screens are tablets, such as an
iPad. Research indicated that screen exposure before bed suppresses melatonin production that is
necessary for sleep regulation, and there is an inverse correlation between screen time and sleep
duration (Hale et al., 2018). Research also indicated that technology presence in the bedroom has
a negative impact on sleep (Hale et al., 2018). These findings, coupled with recommendations
from the American Academy of Sleep Medicine to limit the use and presence of screens in the
bedroom (Robards, 2021), highlighted the surprising lack of information about technology in the
most widely viewed videos.

In a census conducted by Common Sense Media in 2025, the outlet sought to determine
the media used by children ages 0—8. Their report found that 40% of children aged 2 have their
own personal tablet. Two years later, 58% of children aged 4 reportedly had their own tablet, and
almost 25% of children aged 8 reportedly had their own cell phone (Mann et al., 2025). While
major campaigns like “Wait Until 8th” are pushing for decreased access to smart phones and
social media for children (Shannon, n.d.), this is a specific recommendation that should have
been, but was not, addressed to a great extent in the most viewed YouTube videos. Its presence
in videos garnering 1/20th of the cumulative view percent leaves room for significant
improvement.

Environmental Determinants Impacting Sleep Health. In contrast with behavioral
determinants, environmental determinants improving sleep health were mentioned in only 24
videos, with just over 10% of cumulative views. Environmental determinants hindering sleep

health were mentioned in only 14 videos, with a cumulative view percent of 11.12%, and 10 of
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these videos were also accounted for in the previous measure. That means that environmental
determinants impacting sleep health in some way were mentioned in 28 videos but garnered only
15.18% of total cumulative views. Notably, the majority of the environmental determinants
mentioned in these videos were aspects of the environment that are often controlled by
individuals (i.e., comfort of bed sheets, darkness of room, noise level of room, room temperature,
use of a white noise/sound machine, etc.). Environmental determinants out of an individual’s
control or part of the macrosystem through laws or policies were mentioned in fewer videos or
not mentioned at all. These factors included school start time (N = 2); Daylight Savings Time
(N = 2); air quality (N = 1); rural, urban or suburban environments (N = 0; N = 0; N = 0);
parental stress (N = 0); and homework or work deadlines (N = 0). These data further supported
the notion that YouTube videos are promoting information that individuals can use to affect
immediate change rather than educating viewers on larger societal factors.

The impact of a parent’s work schedule on a child was also mentioned in zero videos
(N = 0), though research indicated an inverse correlation between caregivers’ work schedules
and preschool-aged children’s sleep duration, impacting children’s sleep health. According to
Craft et al. (2010), caregivers’ longer work hours correlated with shorter sleep duration for
children. Craft et al. (2010) attributed this correlation to inconsistent bedtime routines for
children. Though bedtime routine is a behavioral determinant to consider that was present in
many of the videos, this behavior is directly impacted by parental work schedule and possibly
by socioeconomic status and other factors contributing to career and work opportunities. The
absence of parental or caregiver work schedules from any of the 100 most widely viewed videos
may speak to the social expectation of individuals addressing their health needs, regardless of the

impact of larger systemic impact or boundaries.
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The contrast in these data may suggest that YouTube is mainly used for instructional
purposes with individuals seeking actionable information rather than as a source of purely
educational information. However, the discrepancy between information may also suggest that
ownership for improved sleep health lies with individuals rather than the larger systems within
our society. Though improving sleep health remains part of several objectives of Healthy People
2030, it may not yet be a priority for those with the power to create larger systemic or policy
change.

Physical and Biological Determinants Impacting Sleep Health. Physical and
biological determinants impacting sleep health garnered slightly more attention than
environmental determinants. These determinants were present in 42 of the most widely viewed
videos, with three specific determinants mentioned with the highest frequency: hormones
influencing sleep onset (i.e., melatonin, adenosine); sleep disorder (sleep apnea); and sleep
disorder (snoring). These three determinants garnered 11.29%, 3.55%, and 4.03% of total
cumulative views, respectively. Only one other determinant yielded more than 1% of cumulative
views: sleep disorder (insomnia), with 6.83% of views across four videos. Asthma, ADHD,
neurological disorders, and tonsils were rarely mentioned as factors influencing sleep health.
Similarly, obesity or being overweight was rarely mentioned as a factor impacting sleep health,
with only 0.59% of cumulative views. This was interesting, considering diabetes and
weight/obesity as an outcome dependent on sleep health garnered 12.95% and 11.37% of
cumulative views, respectively. This may highlight the desired outcome of avoiding weight gain
(via improved sleep) rather than the desired outcome of improved sleep (via effect of weight

composition).
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Biological/Chemical Changes During or Before Sleep. Biological and chemical
changes that occur during or before sleep were mentioned in the second highest number of
videos and received the second highest number of cumulative views, compared to other content
areas. Scientific information about changes and repair to the brain, respiratory system, and
circulatory system were all mentioned throughout these videos. This was not information about
what people can do to improve their own sleep or their children’s sleep. Thus, while these videos
provide accurate and valuable information teaching viewers about the process of sleep, they do
not inform or lend themselves to influence health behaviors. Rather, these videos provide
valuable insights to viewers about the crucial work that is happening during sleep, emphasizing
the importance of sleep as a necessary activity—far from ancient hypotheses of sleep as an
unconscious state.

Current and Historical Discoveries and Recommendations. The vast majority of
videos (N = 79) in the top 100 included content that directly referenced current and historical
discoveries and recommendations about sleep health, yet these videos comprised less than one-
third of total views (28.78%). This occurred because there was a dramatic drop from the number
of views of the first and second videos to the third most viewed video. The video with the
highest and second highest number of views garnered over 90 million views and 85.7 million
views, respectively. The video with the third highest number of views garnered 14.3 million
views. Current and historical discoveries and recommendations were mentioned in all but 21
videos. However, two of the videos that lacked this information were the two with the highest
view count.

In contrast, just under half of the videos indicated behavioral determinants that improve

sleep health (N = 47). These videos comprised more than 80% of cumulative views, including
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views from the two with the highest view counts. It is important to note that the behavioral
recommendations given in these videos are supported by research, so although research may
not have been explicitly referenced in the videos with the highest view counts, viewers were
provided with accurate recommendations for behavioral changes that they or their children can
use to improve their child’s sleep health.

Impact of Sleep on Physical Health. Impact on Physical Health was coded in 35 videos
garnering 70,381,108 views, which was 25.82% of total views. Of these 35 videos, 10 included
reference to cardiovascular disease and/or the circulatory system, such as stroke, heart attack,
and blood pressure. These 10 videos comprised 18.81% of total views. Research showed a
correlation between sleep and cardiovascular disease (Fan et al., 2020) and between sleep and
all-cause mortality, including cardiovascular disease (Huang et al., 2021). Given the documented
association between sleep and cardiovascular disease, it is impactful that the majority of views
garnered by the impact on physical health was attributed to the mention of cardiovascular disease
or the circulatory system.

According to recent research discussed in Chapter 2, sleep impacts appetite regulation
and metabolism (Newsom, 2020). Appetite and metabolism were mentioned in four of the top
100 videos, but these four videos only attracted less than 1% (0.95%) of the total cumulative
Views.

Research suggested there is an association between shorter sleep duration and the risk of
being overweight or obese (Dos Santos El Halal & Lahorgue Nunes, 2019). In contrast, longer
sleep duration has been associated with better body composition and physical growth (Chaput et
al., 2017). However, this risk of overweight or obesity was only mentioned in seven videos,

which garnered 11.37% of the total cumulative views.
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Sleep also has a reciprocal relationship with the immune system (Besedovsky et al.,
2019) and injuries (Chaput et al., 2017). The impact of sleep on the immune system was
mentioned in 13 videos, attracting 16.94% of the cumulative views—again, a majority of the
content category of physical health. The impact of sleep on physical growth, specifically healing
and repairing damage, was mentioned in seven videos with 26,028,078 (9.55%) total views,
though the impact of sleep on injuries was mentioned explicitly in only two videos with 2.15%
of views—an important oversight.

Impact of Sleep on Cognitive Functioning and Academic Achievement. Among
the 31 videos that mentioned the impact of sleep on cognitive functioning and academic
achievement, the subcategory mentioned most was memory, learning, and concentration levels.
There was significant overlap in the videos that included information about each of these, though
the videos mentioned them briefly in the larger context of the overall impact of getting poor
sleep. A total of 26 videos mentioned memory, learning, and/or concentration levels, and 14 of
these videos mentioned at least two of these consequences. Four of the videos were children’s
television shows and songs or were directed at a child audience. Fourteen of the videos were
intended for an adult audience and referenced children. The videos intended for a child audience
taught about the importance of getting a good night’s sleep and what happens to the brain and
body as children sleep. All four of these videos were in the top 22 most widely viewed videos,
suggesting that there may not be many children’s shows on YouTube highlighting the
importance of sleep, but the ones that exist are being used by parents and caregivers to directly
teach their children, perhaps to help them understand the importance of bedtime through

engaging and trustworthy media.
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Impact of Sleep on Mental and Social Emotional Health. Twenty-six percent of the
most widely viewed videos mentioned the impact of sleep on mental and social emotional health.
Twelve of these videos mentioned general mood, moodiness, or mood swings; 11 mentioned
emotional state/regulation/stability; and nine videos mentioned depression. Among the categories
impacted by sleep, mental and social emotional health were mentioned in the fewest number of
videos and garnered the fewest number of views.

It was surprising that so few videos mentioned anxiety, depression, emotional state, and
general mood because it is a large focus of current research within and outside of sleep health.
The Centers for Disease Control and Prevention (2024) stated that sufficient sleep is “essential
for our health and emotional well-being” (n.p.). As discussed in Chapter 2, research indicated
that sleep impacts children’s ability to regulate their emotions (Miller et al., 2015), impulsivity,
anger, and frustration (Miadich et al., 2020) from the ages of 30 months to 8 years. These
impacts persist into adolescence through conflicts with peers, suicide ideation (Hale et al., 2018),
anxiety, depression (Waters et al., 2023), and hopelessness (Tarokh et al., 2016).

Since the establishment of the Collaborative to Advance Social and Emotional Learning
(CASEL) in 1994, an exponential amount of attention has been given to the social and emotional
well-being of children in an educational space, especially since the 2020 pandemic (CASEL,
2024). According to CASEL’s nationwide report from 2024, 76% of principals surveyed in
2021-2022 reported using a social emotional learning curriculum. This percentage grew to 83%
following the 2023-2024 school year (Skoog-Hoffman et al., 2024). The report also noted that
policies supporting social emotional learning in schools existed in 49 states and Washington,
DC, an increase from 18 states prior to the pandemic in 2020 (Skoog-Hoffman et al., 2024).

Since 2020, there has also been increased controversy surrounding social emotional learning in
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schools, with proponents and opponents on vastly different ends of the spectrum (Abrams, 2023).
Even so, given the excitement—positive or negative—around social emotional learning, the lack
of information presented in YouTube videos suggests that videos reaching the largest audience
are not communicating the major negative risks of depression, anxiety, and decreased emotional
well-being that are correlated with inadequate sleep.

Implications for Health Education

This study indicated several implications and future steps for health education. While
information about children’s emotional state impacted by sleep was lacking in the videos, it is
important that parents, educators, and policymakers include these risks in their mission to
improve sleep health. There is a clear desire for parents to learn more about and improve their
child’s sleep, from infancy through adolescence. This desire can be supported by the increased
interest in sleep training over the last several decades. Admittedly, the motivation for this
increase is unknown, as set bedtimes and longer sleep duration for children can provide benefits
for parents as well, including improving their own sleep or productivity at night. Regardless, as
seen in the highest number of views among videos referencing behavioral determinants of sleep
health, information is being disseminated most widely to parents and caretakers about the ways
they can intervene on an individual level to help their child sleep for longer periods of time and
with improved quality.

Having a bedtime routine was mentioned across 23 videos garnering 34.47% of
cumulative views, while having regular sleep and wake times was mentioned in 17 videos with
9.09% of cumulative views. However, in 2022-2023, only 64.8% of children aged 4 months to
14 years were reported by parents as getting sufficient sleep (Increase the Proportion of Children

Who Get Sufficient Sleep—EMC-03, Healthy People 2030, 2020). Going to sleep “early”
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garnered 33.03% of cumulative views, though only across two of the most widely viewed videos.
These behavioral determinants are vague, with little directive as to how to incorporate these
strategies into the otherwise busy lives of parents or likely with children who are not already
practicing these behaviors and may push back. Only one video advised parents on strategies for
supporting a child who continually leaves the bedroom when they cannot fall asleep, and zero
videos addressed arguments with children at bedtime. Thus, parents may need more support
setting new bedtime routines and expectations with school-aged children.

Specific behavioral determinants that parents can implement include turning off
technology at a set time, which was mentioned in videos receiving only 3.67% of cumulative
views. As a hindrance, social media use was mentioned in only two videos garnering 2.05% of
views, and television use was mentioned in seven videos garnering just 1.86% of views. The
timing of screen/technology use before bedtime was mentioned in 10 videos garnering 4.84% of
views, which is 13,186,948 views. Parents and health educators should focus on bringing more
attention to the impact of screens on children’s health through the lens of sleep. This would be a
cultural shift mid-swing in the opposite direction, but there is momentum building from
campaigns like “Wait Until 8th” and an increase in parents returning to “retro” and nostalgic
items like house phones and digital cameras for their children. Health educators should capitalize
on this momentum and delay the influence of technology on today’s children.

The source of the most widely viewed videos was fairly evenly split among Consumer
(N =19), Commercial or Broadcast Media (N = 23), Medical or Educational Institution (N = 34),
and Professional (N = 27), in terms of the number of videos within the sample. However, the
videos with the high percent view count were overwhelmingly uploaded by Commercial or

Broadcast Media (45.84%) and Medical or Educational Institution (37.17%). As previously
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discussed, the majority of videos uploaded by a Medical or Educational Institution were
advertisements and preparation for sleep studies. These results suggested that Commercial and
Broadcast Media are recognizing the interest of individuals in sleep health for children and ways
to intervene to improve sleep health.

Government Organizations uploaded only one video in the top 100, and Educational
Platforms uploaded just four, though these four received 12.95% of cumulative views. This
suggested that government organizations are not producing videos that are reaching individuals
through YouTube and may need to rely on partnering with media sources, including news or
children’s programming, to spread their messages. It also suggested that Educational Platforms
like Ted-Ed are effective in reaching wide audiences, and government agencies and health
organizations may benefit from encouraging more of these videos on the importance specifically
on sleep for children and specific ways to help them attain it.

These findings lead to several implications for parents and communities. To improve the
sleep health of children, there may need to be more emphasis on children’s sleep health from
within communities—for example, from schools. Within the content category Impact on
Cognitive Functioning and Academic Achievement, the subcategories that were present in the
highest number of videos and received the most views were concentration levels (N = 13; 8.90%
views), learning (N = 11; 12.83% views), and memory (N = 16; 15.56% views). This suggested
that parents are interested in or have already been exposed to the impact of sleep on these
important components of everyday school activity and outcomes. They may be seeking or be
open to further action from their school community, especially in ways that may seem out of

their individual control.
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Elementary and middle school leaders should partner with and bring in organizations to
teach students and teachers about the importance of sleep and ways to improve student sleep.
There is a precedent for this type of community involvement, as many schools already utilize
the expertise of government or private organizations to teach classes and parent/guardian
information sessions on technology safety, sidewalk safety, puberty, and more. Emphasis on
sleep health as a community can encourage friends, classmates, and families within the school to
establish routines that would be easier to maintain when followed by others in the community.
Parents may be able to monitor technology use more easily at night, including cell phones and
other communication devices, if all parents and guardians agree upon the norms, and if all
students are turning off or leaving their phones at the same time, diminishing the need for social
connection with peers when nearing bedtime.

School leaders and teachers can also set expectations for homework assignments and
encourage families to schedule up to a certain number of activities that allow students to get
adequate sleep. As students get older and their biological clock shifts in adolescence, schools’
start time should shift as well. In New York City, the standard school start time is between 8:00
a.m. and 8:30 a.m. However, school personnel are able to vote to change the school start time as
they deem fit. For example, East Side Middle on the Upper East Side of Manhattan begins their
school day at 9:00 a.m. This allows adolescents to wake later, which accommodates them going
to sleep later. While opponents of a later school start time often cite parent work schedules,
policies must align with the health and well-being of children at the forefront, so caregivers are
not left to fight to improve their child’s health. Of course, equity becomes a factor in this
conversation. While many jobs became more flexible in the post-pandemic society, the disparity

became greater for jobs that lacked flexibility in start time or remote attendance. Another policy
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change to consider would be increasing flexibility for working parents of children and
adolescents, a policy that would require stakeholders from across many levels of community and
government.

Recommendations for Future Research

This study provides valuable initial findings related to the information present regarding
the sleep health of children on YouTube. Future research should focus on videos that were not
included in this study, such as videos not in English and YouTube shorts. The inclusion of
YouTube shorts in data collection and analysis may provide valuable information about the
content that is seen by viewers in brief spurts.

Future research should also more closely analyze the accounts from which these videos
are posted. Among the top 20 videos with the highest view count, 14 videos came from accounts
with between 1.54 million and 84.2 million subscribers. Three of the videos from accounts with
fewer than 1 million subscribers were advertisements for sleep studies uploaded by hospitals or
clinics. While celebrities do not appear to be posting information about sleep to garner more
attention to the important health issue, accounts with large subscriber followings may assist in
spreading this important information by posting more videos highlighting different specific
strategies for improving children’s sleep health.

Future research might also investigate other social media platforms, including Instagram
and TikTok. An initial search of “sleep” on Instagram returned several accounts focused on sleep
health, specifically in children, with high numbers of followers. For example, @heysleepybaby
offers sleep health “tips for babies, kids + their grown-ups” to her 574K followers. Another
account @the.peaceful.sleeper is a certified pediatric sleep consultant and licensed therapist

offering expertise for “better baby sleep” to her 463K followers. Other accounts like

115



@sleepdrchris with 396K followers are board-certified sleep doctors sharing insights and
information about sleep health. It may be beneficial to analyze sleep accounts similar to these on
social media platforms to determine their following and engagement online.

Future research should focus on various age groups with the goal of determining the
barriers most often impacting individuals’ abilities to address their sleep health needs adequately.
Three of the Healthy People 2030 objectives state: Increase the proportion of adults who get
enough sleep—SH-03; Increase the proportion of high school students who get enough sleep—
SH-04; and Increase the proportion of children who get sufficient sleep—EMC-03. As of
February 2026, all three of these objectives were measured as “getting worse” (Office of Disease
Prevention and Health Promotion, 2019). Since baseline data were collected in 2016-2017, the
percentage of children aged 4 months to 14 years reported by parents as getting sufficient sleep
had decreased from 65.9% to 64.8% in the most recent data collected in 2022-2023 (Increase the
Proportion of Children Who Get Sufficient Sleep—EMC-03, Healthy People 2030, 2020). This
was almost 6% lower than the target percentage of 70.6%. More alarming are the reported data
of high school students getting enough sleep. According to most recent data collected in 2023,
23.2% of high school students in Grades 9 through 12 get sufficient sleep on a school night,
down from 25.4% at baseline in 2017 (Increase the Proportion of High School Students Who Get
Enough Sleep—SH-04, Healthy People 2030, 2021). The target for this age group is 27.4%.
While the status is still “getting worse” from baseline in 2020, the most recent data from 2024
indicated that 69.5% of adults are getting enough sleep.

While YouTube provides access to a vast amount of information for adults, children’s
health is impacted by both adult and child behaviors, which may be impacted by confounding

variables. Children’s access to YouTube videos for their own education is limited. However,
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adolescents in high school have less restricted access to the YouTube platform and will soon
become the generation of adults with their own children. Future research should explore the
information on adolescent sleep health that is geared toward adolescents and impacting their
daily routines and behaviors. This research should also continue to investigate the determinants
of adolescent sleep health, including school start time, various extracurricular activities, and
school work outside of school hours. As more research looks further into the impact of school
start times on adolescents, it would be beneficial to expand research to determine ways to change
school start times at a larger scale. These investigations should be conducted with the goal of
impacting future policy for adolescents and, ultimately, lending to shifts in societal norms around
sleep health.
Limitations

There were several limitations of this study. The cross-sectional design limits the
generalizability because it measured only the number of views of any video at a single point in
time. As seen in the history of sleep knowledge, information that is known about our sleep is
ever growing, as are social media, viral videos, and communication. The timing of the analysis
also differs from the point in time in which the video information was gathered. This study also
had a single coder. While an intra-rater reliability study was conducted and described, an inter-
rater reliability study was not. Other limitations included the ability to collect data on videos
based on the number of repeated views of a video. There is no way to determine the number of
viewers per video. Additionally, there is no ability to determine any information about the
viewers, such as their age, whether they have children, or their geographical region or location.

This study also excluded videos in a language other than English, which may disregard
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individuals of different cultures and information they are viewing regarding sleep health on
YouTube.
Final Thoughts

The improvement of children’s sleep health is a difficult but imperative undertaking. As
one of the three pillars to a healthy lifestyle (Robards, 2021), it is impossible to advance the
health of our society without addressing and improving the sleep health of our children. In 2010,
First Lady Michelle Obama addressed obesity through her “Let’s Move!” campaign. This
campaign addressed both nutrition and exercise by educating and empowering communities to
“eat healthy” and “get active” (Take Action | Let’s Move!, 2019). Community gardens have been
implemented in schools across the United States to encourage healthy eating. Physical education
mandates and minimum recess time have been implemented across states guided by federal
recommendations. In a new commercial during the 2026 Superbowl, Mike Tyson described his
personal experience with obesity and his sister’s early death from an obesity-related heart attack
with the hope of encouraging healthy eating (Palmer, 2026). Just as nutrition and exercise for
children continue to be addressed as priorities for our nation, it is crucial that sleep be given the
same attention through major campaigns, celebrity endorsements, and policy change that will
allow for true sleep health improvement. Some organizations like Start School Later are already
advocating for changes to school start times to prioritize student well-being. In 2019, Start
School Later sponsored legislation in California that mandated public middle and high schools to
start no earlier than 8:00 a.m. and 8:30 a.m., respectively (Karlamangla, 2022). With 167
chapters across 34 states and Washington, DC, this same organization has influenced school start
times across the United States, including in Oregon, Connecticut, Maryland, Maine, Virginia,

Rhode Island, and more (Local Chapters, 2024). There are opportunities for policymakers to take
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action to improve child and adolescent sleep, and it is imperative that they act on those

opportunities.
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Appendix C: Coding Manual

Video #:

Video Title:

Number of Views:

UPLOAD SOURCE

S1 Celebrity (Famous person uploads video, i.e. influencer, sports, film,

etc.) 1=YES; 0=NO
S2 Commercial or Broadcast Media (i.e. television, newspaper,

magazine, entertainment) 1=YES; 0=NO
S3 Consumer (no apparent professional/organizational

affiliation/credentials) 1=YES; 0=NO
S3.A Individual or group claiming negative sleep health experience 1=YES; 0=NO
S3.B Individual or group claiming recently improved sleep health 1=YES; 0=NO
S3.C Individual or group offering advice related to sleep health 1=YES; 0=NO
S3.D Individual or group claiming to be parent(s) I1=YES; 0=NO
S4 Educational Platform (i.c. TED-Ed) 1=YES; 0=NO
S5 Government Organization 1=YES; 0=NO
S6 Medical or Educational Institution (college, university, research

institution, health organization, or hospital affiliate) 1=YES; 0=NO
S7 Professional 1=YES; 0=NO
S7.A Mental Health Provider (i.e. psychiatrist, social worker, psychologist) | |=YES; 0=NO
S7.B Public Health Professional 1=YES; 0=NO
S7.C Doctor, Physician, Nurse or Dentist I1=YES; 0=NO
S7.D Researcher, Scientist, Professor or Other Academic Professional 1=YES; 0=NO
S7.E Pediatric Occupational Therapist 1=YES; 0=NO
S7.F Other Professional Source (list out in notes) 1=YES; 0=NO
S8 Other Sources (list out) 1=YES; 0=NO
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FORMAT

F1 Advertisement 1=YES; 0=NO
F1.A Advertisement: Sleep study at a hospital or sleep center I1=YES; 0=NO
F1.B Other advertisement as main focus/intention of video 1=YES; 0=NO
F2 Animations [animated characters, animated text features, etc.] 1=YES; 0=NO
F3 Character or speaker speaking directly to camera I1=YES; 0=NO
F4 Children’s Television Program I1=YES; 0=NO
F5 Formal Presentation 1=YES; 0=NO
F5.A Recorded university lecture I1=YES; 0=NO
F5.B Symposium I1=YES; 0=NO
F5.C Conference Speaker (i.e. TEDx) 1=YES; 0=NO
F5.D Other formal presentation I1=YES; 0=NO
F6 Interview (entire video or periodically throughout) I1=YES; 0=NO
F7 Live Action 1=YES; 0=NO
F8 News Story I1=YES; 0=NO
F9 Still Images I1=YES; 0=NO
F10 Testimonial/Vlog (sharing personal experience) I1=YES; 0=NO
F9 Other Format (list out) I=YES; 0=NO
ELEMENTS

E1 Begins with a question or questions asked and answered

throughout video I1=YES; 0=NO
E2 Includes advertisement within video (i.e. for funding or sponsorship

purposes) I1=YES; 0=NO
E4 Includes music in the background I1=YES; 0=NO
E4 Includes voice over for part or all of video I1=YES; 0=NO
ES Singing during video I1=YES; 0=NO
CONTENT

C1 Impact on Physical Health

C1.A Appearance (dark circles, complexion) I=YES; 0=NO
C1.B Appetite regulation or metabolism I1=YES; 0=NO
C1.C Brain restructuring and development/growth I1=YES; 0=NO
C1.D Cancer 1=YES; 0=NO
C1.E Cardiovascular disease and/or circulatory system (including stroke,

heart attack, blood pressure) I1=YES; 0=NO
C1.F Death 1=YES; 0=NO
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C1.G Diabetes 1=YES; 0=NO
C1.H Driving (i.e. accidents, alertness) I=YES; 0=NO
CL.I Energy levels (exhaustion, sleepiness, replenishment of energy from

sleep) I1=YES; 0=NO
CLJ Genetic code changes I1=YES; 0=NO
C1.K Heartburn 1=YES; 0=NO
C1.L Hormone function changes or impact I1=YES; 0=NO
C1.M Immune system and/or illness I=YES; 0=NO
C1.N Inflammation 1=YES; 0=NO
C1.0 Injuries 1=YES; 0=NO
C1.P Life expectancy I=YES; 0=NO
C1.Qa Physical growth: bones I=YES; 0=NO
C1.Qb Physical growth: muscle 1=YES; 0=NO
C1.Qc Physical growth: healing, repair damage I1=YES; 0=NO
C1.Qd Physical growth: height I=YES; 0=NO
C1.Qe Physical growth: other or general I=YES; 0=NO
C1.R Premature aging I=YES; 0=NO
C1.S Reproductive health I1=YES; 0=NO
C1.T Respiratory system I=YES; 0=NO
C1.U Visual impairment I=YES; 0=NO
C1.V Weight or body composition; obesity 1=YES; 0=NO
C2 Impact on Mental/Social Emotional Health

C2.A Attention or attention-deficit/hyperactivity disorder (ADHD) I1=YES; 0=NO
C2.B Alertness 1=YES; 0=NO
C2.C Anger or frustration I=YES; 0=NO
C2.D Anxiety I=YES; 0=NO
C2.E Conflicts with peers or family members I1=YES; 0=NO
C2.F Decision-making abilities I1=YES; 0=NO
C2.G Depression I1=YES; 0=NO
C2.H Emotional state/regulation/stability I1=YES; 0=NO
C2.1 Fears and nightmares I1=YES; 0=NO
C2.J Feelings of hopelessness I1=YES; 0=NO
C2.K General mood, moodiness, mood swings 1=YES; 0=NO
C2.L Hallucinations 1=YES; 0=NO
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C2.M Impatience I=YES; 0=NO
C2.N Irritability I1=YES; 0=NO
C2.0 Life satisfaction or general quality of life I1=YES; 0=NO
C2.P Problem-solving abilities I=YES; 0=NO
C2.Q Stress levels I1=YES; 0=NO
C2.R Suicide ideation or attempts I=YES; 0=NO
C3 Impact on Cognitive Functioning and Academic Achievement

C3.A Academic performance (i.e. grades, reading proficiency) I1=YES; 0=NO
C3.B Behavior in school 1=YES; 0=NO
C3.C Concentration levels 1=YES; 0=NO
C3.D Dementia or Alzheimer’s 1=YES; 0=NO
C3.E Impulsivity I=YES; 0=NO
C3.F Learning I=YES; 0=NO
C3.G Memory I=YES; 0=NO
C3.H Productivity 1=YES; 0=NO
C3.1I School readiness 1=YES; 0=NO
C4 Behavioral Determinants Improving Sleep Health

C4.A Bed/bedroom use limited to sleep 1=YES; 0=NO
C4.Ba Bedtime routine or “wind down” (not age-specific) I1=YES; 0=NO
C4.Bb Bedtime routine for ages 0-2 years I=YES; 0=NO
C4.Bc Bedtime routine for ages 3-5 years I1=YES; 0=NO
(C4.Bd Bedtime routine for ages 6-12 years I=YES; 0=NO
C4.Be Bedtime routine for ages 13-17 years or “adolescents” 1=YES; 0=NO
C4.Bf Bedtime routine for ages 18+ years or “adults” I=YES; 0=NO
C4.C Bedtime routine: bathing I=YES; 0=NO
C4.D Bedtime routine: brushing teeth I=YES; 0=NO
C4.E Bedtime routine: relaxation techniques (i.e. meditating, soothing

sounds, aromatherapy) I=YES; 0=NO
C4.F Bedtime routine: dimming lights I1=YES; 0=NO
C4.G Bedtime routine: reading a book I1=YES; 0=NO
C4.H Bedtime routine: regular sleep and wake times I=YES; 0=NO
C4.1 Bedtime routine: tucking in I=YES; 0=NO
C4.Ja Exercise or physical activity: daily recommended amounts I=YES; 0=NO
C4.Jb Exercise or physical activity: importance I=YES; 0=NO
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C4.Jc Exercise or physical activity: involved in sports I1=YES; 0=NO
C4.Jd Exercise or physical activity: low-impact/intensity (i.e. walking) I1=YES; 0=NO
C4.Je Exercise or physical activity: regularity I1=YES; 0=NO
C4.Jf Exercise or physical activity: time outdoors, outdoor play I1=YES; 0=NO
C4.Jg Exercise or physical activity: other or general (not mentioned in

previous codes) 1=YES; 0=NO
C4.K Going to sleep “early” I1=YES; 0=NO
C4.L Napping I1=YES; 0=NO
C4.Ma Nutrition: amount of food/size of meals 1=YES; 0=NO
C4.Mb Nutrition: carbohydrates I1=YES; 0=NO
C4.Mc Nutrition: dairy I1=YES; 0=NO
C4.Md Nutrition: mealtimes 1=YES; 0=NO
C4.Me Nutrition: tea or milk before bed 1=YES; 0=NO
C4.Mf Nutrition: water 1=YES; 0=NO
C4.Mg Nutrition: other or general (not mentioned in previous codes) I1=YES; 0=NO
C4.N Over the Counter Drugs (i.e. melatonin) I1=YES; 0=NO
C6.0 Sleep mask I1=YES; 0=NO
C4.P Tracking device (i.e. aura ring, smart watch) I1=YES; 0=NO
C4.Q Turn off technology at set time I1=YES; 0=NO
CS Environmental Determinants Improving Sleep Health

C5.Aa Co-sleeping: with children 1=YES; 0=NO
C5.Ab Co-sleeping: with partner I1=YES; 0=NO
C5.Ac Co-sleeping: with pets I1=YES; 0=NO
C5.Ba Materials: bed sheets, comforter, etc. 1=YES; 0=NO
C5.Bb Materials: clothes for sleeping, wearing clothes to sleep I1=YES; 0=NO
C5.C Physical environment: air quality in room I1=YES; 0=NO
C5.D Physical environment: bedroom temperature (cool) I1=YES; 0=NO
C5.E Physical environment: comfortable bed or mattress I1=YES; 0=NO
C5.F Physical environment: calm room I1=YES; 0=NO
C5.G Physical environment: dark room I1=YES; 0=NO
C5.H Physical environment: quiet room I1=YES; 0=NO
C5.1 Physical environment: sound machine, white noise 1=YES; 0=NO
C5.J Sleeping in separate rooms (babies, children, parents) I1=YES; 0=NO
C5.Ka Social environment: rural environment 1=YES; 0=NO
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C5.Kb Social environment: suburban environment 1=YES; 0=NO
C5.Kc Social environment: urban environment 1=YES; 0=NO
C5.L Social environment: safe sleep environment I1=YES; 0=NO
C5.M Social environment: school start time 1=YES; 0=NO
C5.N Social environment: work schedule (i.e. regular daytime hours) I1=YES; 0=NO
C6 Behavioral Determinants Hindering Sleep Health

C6.A Alcohol use 1=YES; 0=NO
C6.B Caffeine use 1=YES; 0=NO
C6.C Exercise or vigorous activity before bed 1=YES; 0=NO
C6.D Napping I1=YES; 0=NO
C6.Ea Nutrition: amount of food/size of meal 1=YES; 0=NO
C6.Eb Nutrition: carbohydrates I1=YES; 0=NO
C6.Ec Nutrition: dairy I1=YES; 0=NO
C6.Ed Nutrition: mealtimes/ food before bed 1=YES; 0=NO
C6.Ee Nutrition: spicy food 1=YES; 0=NO
C6.Ef Nutrition: sugar or “sweet” foods (candy, chocolate, etc.) 1=YES; 0=NO
C6.Eg Nutrition: sweetened beverages I1=YES; 0=NO
C4.Eh Nutrition: xanthine in food 1=YES; 0=NO
C4.Ei Nutrition: other or general (not mentioned in previous codes) I1=YES; 0=NO
C6.F Over scheduling activities I1=YES; 0=NO
C6.G Recreational drugs or substance use I1=YES; 0=NO
C6.Ha Screen/technology use: amount of time during the day 1=YES; 0=NO
C6.Hb Screen/technology use: cell phones/tablet/laptop I1=YES; 0=NO
C6.Hc Screen/technology use: social media use 1=YES; 0=NO
C6.Hd Screen/technology use: scary movies 1=YES; 0=NO
C6.He Screen/technology use: television 1=YES; 0=NO
C6.Hf Screen/technology use: timing before bed 1=YES; 0=NO
C6.Hg Screen/technology use: video games I1=YES; 0=NO
C6.Hg Screen/technology use: other or general (not mentioned in previous

codes) I=YES; 0=NO
C6.1 Smoking I1=YES; 0=NO
C7 Environmental Determinants Hindering Sleep Health

C7.Aa Co-sleeping: with children 1=YES; 0=NO
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C7.Ab Co-sleeping: with partner I1=YES; 0=NO
C7.Ac Co-sleeping: with pets 1=YES; 0=NO
C7.Ba Materials: bed sheets, comforter, etc. I1=YES; 0=NO
C7.Bb Materials: clothes for sleeping, wearing clothes to sleep 1=YES; 0=NO
C7.C Physical environment: bedroom temperature (too hot) 1=YES; 0=NO
C7.D Physical environment: having a bed I=YES; 0=NO
C7.E Physical environment: surrounding light 1=YES; 0=NO
C7.F Physical environment: surrounding noise 1=YES; 0=NO
C7.G Physical environment: surrounding technology in the room 1=YES; 0=NO
C7.H Social environment: bullying, discrimination, racism 1=YES; 0=NO
C7.1 Social environment: daylight savings time 1=YES; 0=NO
C7.J Social environment: homework assignments, work deadlines 1=YES; 0=NO
C7.Ka Social environment: parental stress (impact on child) 1=YES; 0=NO
C7.Kb Social environment: parental work schedule (impact on child) 1=YES; 0=NO
C7.La Social environment: rural environment 1=YES; 0=NO
C7.Lb Social environment: suburban environment 1=YES; 0=NO
C7.Lc Social environment: urban environment 1=YES; 0=NO
C7.M Social environment: school start time 1=YES; 0=NO

C7.N Social environment: work schedule (timing or hours - impact on self)

I1=YES; 0=NO

C7.0 Stress or anxiety (impact on self sleep) 1=YES; 0=NO
C8 Physical and Biological Health Determinants Impacting Sleep

Health

C8.A Aging as factor for decreasing quality of sleep 1=YES; 0=NO
C8.B Asthma 1=YES; 0=NO
C8.C Attention-deficit/hyperactivity disorder (ADHD) 1=YES; 0=NO
C8.D Neurological condition or disorder (i.e. Autism Spectrum Disorder,

Down’s Syndrome) 1=YES; 0=NO
C8.E Hormones influencing sleep onset (i.e. melatonin, adenosine) 1=YES; 0=NO
C8.F Obesity or overweight I1=YES; 0=NO
C8.Ga Sleep disorder: insomnia I1=YES; 0=NO
C8.Gb Sleep disorder: sleep apnea I1=YES; 0=NO
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C8.Gc Sleep disorder: sleep walking 1=YES; 0=NO
C8.Gd Sleep disorder: snoring 1=YES; 0=NO
C8.Ge Sleep disorder: other or general (not mentioned in previous codes) |1=YES; 0=NO
C8.H Tonsils 1=YES; 0=NO
C9 Biological/Chemical Changes During or Before Sleep

(C9.Aa Biological clock or circadian rhythm; sleep—wake rhythm 1=YES; 0=NO
C9.Ab Adolescents/teenagers biological clock shift 1=YES; 0=NO
C9.B Brain activity during sleep or glymphatic system 1=YES; 0=NO
C9.C Breathing during sleep or respiratory system 1=YES; 0=NO
C9.D Circulatory system during sleep (i.e. heart rate) 1=YES; 0=NO
C9.E Sleep debt or “catching up” on sleep 1=YES; 0=NO
C9.F Stages of sleep (REM, non-REM, slow wave sleep, deep sleep,

dreaming) 1=YES; 0=NO
C10 Current and Historical Discoveries and Recommendations

C10.A Historical scientific discoveries referenced I1=YES; 0=NO
C10.B Natural sleep triggers in surroundings (i.e. darkness at night, colder

temperatures at night, etc. 1=YES; 0=NO
C10.C Newborn sleep cycles, sleep training, etc. I1=YES; 0=NO
C10.D Parent/caretaker responsibilities (i.e. be a role model, be

knowledgeable, enforce bedtime, limit technology use, communicate

importance of sleep, seek help from doctor, etc.) 1=YES; 0=NO
C10.E Recent research referenced (past 20 years) 1=YES; 0=NO
C10.Fa Recommended hours of sleep: age not specified 1=YES; 0=NO
C10.Fb Recommended hours of sleep: 0-2 years old 1=YES; 0=NO
C10.Fc Recommended hours of sleep: 3-5 years old I1=YES; 0=NO
C10.Fd Recommended hours of sleep: 6-12 years old I1=YES; 0=NO
C10.Fe Recommended hours of sleep: 13-17 years old or “adolescents” or

“teenagers” I=YES; 0=NO
C10.Ff Recommended hours of sleep: 18+ years old or “adults” 1=YES; 0=NO
C10.G Recommended sleep when ill I1=YES; 0=NO
C10.H Shared agreement/commitment/responsibilities between parents 1=YES; 0=NO
C10.1I Sleep deprivation (signs, symptoms, consequences, etc.) 1=YES; 0=NO
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C10.J Sleep position 1=YES; 0=NO
C10.K Sleep study preparation or advice I1=YES; 0=NO
C10.L Suggestions for falling asleep quickly 1=YES; 0=NO
C10.M Suggestions for helping child fall asleep 1=YES; 0=NO
C10.N Suggestions for staying asleep longer 1=YES; 0=NO
C10.0 Suggestions for when a person can’t fall asleep 1=YES; 0=NO

C10.P Suggestions for when to seek help (persistent problems falling

asleep/staying asleep, daytime sleepiness, irritability, moody, snoring, etc.) | |=YES; 0=NO
C10.Qa Use of over-the-counter sleep aids (positive outcomes) 1=YES; 0=NO
C10.Qb Use of over-the-counter sleep aids (negative outcomes) 1=YES; 0=NO
C10.Qc Use of prescribed sleep medication (positive outcomes) 1=YES; 0=NO
C10.Qd Use of prescribed sleep medication (negative outcomes) 1=YES; 0=NO
OTHER CHARACTERISTICS

O1 Authoritative Source Icon (assigned by YouTube) 1=YES; 0=NO
O1.A Authoritative Source Icon: From an accredited US hospital 1=YES; 0=NO

O1.B Authoritative Source Icon: From a channel with a health professional

licensed in the US 1=YES; 0=NO
O1.C Authoritative Source Icon: From a doctor licensed in the US 1=YES; 0=NO
O1.D Authoritative Source Icon: From a mental health professional

licensed in the US 1=YES; 0=NO
O1.E Authoritative Source Icon: From a nurse licensed in the US 1=YES; 0=NO
O1.F Authoritative Source Icon: From a regulated UK health healthcare

provider / From a UK healthcare provider 1=YES; 0=NO
O1.G Authoritative Source Icon: From a UK national health authority 1=YES; 0=NO
O1.H Authoritative Source Icon: Other (list out) 1=YES; 0=NO
O2 Blatant misinformation 1=YES; 0=NO

COMMENTS
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