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Research Update on Sleep
Sightines Healthy Living Report

In a world full of opportunities, stressors, inequalities, and distractions, maintaining a healthy lifestyle can be 
challenging, and sleep is often the first habit to suffer. Good sleep hygiene is a huge commitment: it takes up 
about a third of the day, every day, and works best when kept on a consistent schedule. It does not help that 

the primary short-term symptoms of insufficient sleep can be self-medicated away with caffeine. However, the 
effects of sleep loss can range from inconvenient to downright dangerous; people have trouble learning and 
being productive, take risks more readily, and are more likely to get into accidents. These effects also last longer 
than it takes to get them, as recovering from each night of poor sleep takes multiple days. When it comes to 
sleep, every night counts. In this update, we will discuss what Stanford researchers have to say about sleep and 
why we need it, who is getting too little of it, and some of the latest findings that may help us sleep better.

Marie Conley Smith

We have not cracked the code on sleep
Scientists have devoted themselves to the study of sleep for over 
70 years, but explanations about how and why we sleep remain 
elusive. What we have learned is that sleep is critical to brain 
function; in order for the brain to perform at its best, the average 
adult today needs 7-9 hours per night, every night. We know that 
the circadian rhythm, a near-24-hour “clock” inside the body that 
helps to anticipate when sleep should occur, uses environmental 
stimuli, especially light exposure, to synchronize itself to the 
outside world. Scientists typically break the sleep cycle into five 
stages, the most well-known of which are deep sleep and rapid 
eye movement (REM), which was discovered by the late Stanford 
Professor William Dement in the late 1950’s.

The average adult needs

7-9 hours
of sleep every night

Despite this progress, scientists have not been able to crack the code of why sleep is critical to brain function. 
There is also little consensus about how sleep stages actually affect quality of sleep and how they affect us when 
we are awake.
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Part of the challenge of cracking the code on sleep is how difficult it is to study. The gold standard of sleep study, 
polysomnography, developed by Dement in the 1960s,1 is the most reliable tool for measuring many sleep 
characteristics and detecting sleep disorders such as obstructive sleep apnea and narcolepsy. However, it is 
expensive and time-consuming to run, which means that usually only a night or two is recorded. This
snapshot of sleep may not reflect what normally occurs for a given person, and makes it difficult to draw 
conclusions about their behavior and performance in the days surrounding the sleep measurement. 

The recent explosion in consumer wearable devices is a promising trend for researchers because of their 
potential to measure thousands of people’s sleep in their natural environments. They have not yet been widely 
adopted as measurement tools by scientists, however, as it is unclear if they provide the level of precision and 
measurement consistency required for a scientific study. Researchers at Stanford have called for these devices 
to be cleared by the FDA before using them to assign a diagnosis.2 The “holy grail” would be a wearable device 
that could track sleep accurately while also providing performance information about the rest of the day, which 
would allow researchers to recognize more nuanced relationships between how people sleep and how it affects 
their lives.

The short- and long-term effects of insufficient sleep 
We all know anecdotally what it is like to get too little sleep; it might be described with words and phrases like 
“tired,” “cranky,” “sluggish,” and “need caffeine.” Review of the scientific literature reveals how wide-ranging 
these effects can be. With too little sleep, people have a harder time learning3 and concentrating, and are 
more likely to take risks.4,5 The likelihood of getting into an auto accident increases6. Sleep deprivation has a 
bidirectional relationship with depression,7,8 in that insomnia often both precedes and follows a depressive 
episode. Short sleep also interferes with other Healthy Living behaviors: people are more likely to crave sweet 
and fatty foods9 and to choose foods that are calorically dense,10 are more prone to injury during exercise,11 and 
have an increased risk of obesity.12 
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Sleep deprivation can even affect mundane daily activities. In 2017, then Stanford PhD candidate Tim 
Althoff and Professor Jamie Zeitzer of the Stanford Center for Sleep Sciences and Medicine took up the sleep 
measurement challenge by collaborating with Microsoft Research to examine the effects of sleep deprivation 
through a common daily activity: using an online search engine.13 They paired users’ Microsoft Band sleep data 
with their Bing searches among users who had agreed to share their activity for study. By linking quantity and 
timing of sleep with typing speed during the searches, they were able to draw a number of conclusions about 
how sleep quality affects performance.

In this study, the researchers captured the sleep 
duration and search engine interactions of over 
31,000 people. The researchers measured the 
amount of time between keystrokes as people 
typed their search engine entries, and used 
this as a measure of daily performance (that 
is, how well people did after a night of sleep). 
They were able to track the people who had 
multiple nights of insufficient sleep (defined 
as 6 hours of sleep or fewer) to see if their 
typing speed changed. They found that, on 
average, one night of insufficient sleep resulted 
in worse performance for three days, and two 
nights of insufficient sleep negatively impacted 
performance for six days (Fig. 1). In other words, 
it took people almost an entire week to recover 
their performance after two consecutive nights 
of insufficient sleep. The implication is that the 
impact of sleep loss can persist for days.

Figure 1. Insufficient sleep hurts daily performance (as 
measured by keystroke speed) for several days) 13

SS = zero nights of insufficient sleep
SI = 1 night of insufficient sleep
II = 2 consecutive nights of insufficient sleep

Higher keystroke time indicates worse performance. The 
dashed line represents the worst performance for the group 
with zero nights of insufficient sleep (SS) and is used as the 
baseline performance level. 

Recent Stanford solutions for better sleep
Ongoing research at Stanford has led both to treatments for sleep disorders and to recommendations for best 
sleep practices for the public.

Stanford Lifestyle Medicine best practices

Stanford Lifestyle Medicine, led by Stanford Center on Longevity faculty 
affiliates Dr. Michael Fredericson and Dr. Douglas Noordsy, has compiled a list 
of best practice recommendations for individual behavior, such as adhering to 
a consistent sleep schedule and incorporating exercise, which can be viewed 
on page two of this report’s data update, and on the Lifestyle Medicine 
website.
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Cognitive Behavioral Therapy for Insomnia (CBTI)
Approximately 1/3 of adults report at least one symptom of insomnia,14 which 
is characterized by difficulty falling and/or staying asleep. Sometimes this is due 
to a life event (acute insomnia), an underlying health issue, or it may be chronic, 
otherwise unexplained sleeplessness. The American College of Physicians 
recommends that adults try cognitive behavioral therapy for insomnia (CBTI) 
as their first approach to treating primary insomnia.15 For people willing to 
do such therapy, CBTI has been found to be as or more effective than drug 
therapy for chronic insomnia.16 CBTI has also been found to alleviate symptoms 
of insomnia during pregnancy17 and in people with comorbidities such as 
obstructive sleep apnea.18 

CBTI is a toolbox of techniques (see sidebar) that involve changing thoughts and behaviors that might be 
interfering with sleep, and instituting a sleep schedule focusing on matching sleep duration and time spent 
in bed. This therapy is not new, but has regained prominence as sleep experts emphasize the importance of 
psychological influences on sleep. CBTI works best when facilitated by a clinician trained in this practice, though 
CBTI-trained clinicians are somewhat sparse. Professor Rachel Manber and her team at Stanford recognized this 
and partnered with the Veterans Health Administration 
(VHA) to train mental health providers across the 
country to administer CBTI to veterans,19 who typically 
suffer from insomnia at higher rates than civilians. The 
program resulted in reduced symptoms of insomnia 
in the majority of veteran patients, and showed that 
non-sleep specialists could be trained to effectively 
administer CBTI.

There are a few clinics and organizations that offer 
CBTI remotely in an effort to give more people access. 
There are apps such as SleepRate, which features 
content designed by Stanford researchers, Somryst, 
which was recently approved by the FDA, and Sleepio, 
which is offered by several large employers as an 
employee benefit. The Cleveland Sleep Clinic offers a 
6-week online program called “Go! to Sleep,” and the 
U.S. Department of Veterans Affairs offers one of the 
same duration called “Path to Better Sleep.” A 
physician should be consulted before starting any of 
these programs to ensure there are not any underlying 
disorders that need to be addressed.

In Cognitive Behavioral Therapy for Insomnia, 
several sleep-related behavior categories are 
addressed:

• Stimulus control: keeping a consistent
wake-up time and only getting into bed 
when sleepy

• Sleep restriction: reducing time spent
lying awake

• Sleep-interfering arousal/activation:
employing stress management and
relaxation techniques

• Foods and substances: cutting down on
alcohol and caffeine

• Biological clock: seeking professional
help to shift one’s circadian clock (e.g.,
with light exposure therapy)

Learn more about each of these categories at 
Stanford Healthcare.

A Toolbox of Techniques
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Ultrashort light flash therapy
Professor Jamie Zeitzer was interested in helping people who had a hard time sleeping because their circadian 
rhythm was not in sync with their desired sleep schedule. He discovered that ultrashort bursts of light directed 
into a person’s closed eyes while they were sleeping was very effective at shifting the time a person starts getting 
sleepy. Sleep doctors had already been using continuous light to help people reset their internal clock while they 
were awake; this new short-flash method shows great promise not only because of its effectiveness, but because 
it can be administered passively while people are sleeping. The approach involves wearing a sleep mask that 
emits the bright flashes and has been shown to only wake individuals who are particularly sensitive to light.

Professor Zeitzer and his team administered these ultrashort light flashes to teenagers, whose natural circadian 
systems have shifted so that their sleep and wake times are considerably later than children or adults. The time 
structure of our society, and schools in particular, does not take this into account. Professor Zeitzer administered 
the light flashes to see if it would help teens go to bed earlier.20 They found that, while the teenagers were 
getting sleepy earlier, the light flashes alone were not enough to get the teenagers to bed earlier. With a second 
group of teens, they combined the light therapy with cognitive behavioral therapy (CBT) sessions. The CBT 
sessions served to inform the teens about sleep health and hygiene and helped them schedule their activities 
to allow for their desired sleep hours. After this combined therapy trial, the teens went to bed an average of 
50 minutes earlier, getting an average of 43 more minutes of sleep per night. The researchers found the CBT 
component to be integral to behavior change – without the added education and support, the teens were not 
motivated enough to change their behavior and would simply push past their sleepiness. 

This ultrashort light flash therapy can be used by anyone who may want to 
shift their sleep schedule; for example, to rebound from jet lag or to cope with 
a consistent graveyard shift at work. There is no evidence that other groups 
would require accompanying CBT like the teens, as long as they are self-
motivated to change their sleep schedule. Zeitzer plans to test this technology 
next with older adults who wish to push their sleep time later. A company has 
spun out of this work, which Zeitzer advises but in which he has no financial 
interest, called Lumos. They are currently developing their product, and are 
hoping to make this intervention widely available.

sightlinesproject .stanford.edu

S T A N F O R D
C E N T E R  O N
LONGEVITY

Lumos Smart Sleep Mask 
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While most Americans have seen improvements in sleep over 
the past decade, Black Americans continue to sleep significantly 
less than other groups. This trend has been examined both by 
researchers and the popular press.21,22 Researchers have found 
that Black Americans, in addition to getting shorter sleep, are also 
more likely to get poor quality sleep – spending less time in the 
most restorative stages of sleep23,24 – and to develop obstructive 
sleep apnea.25 Black Americans are also disproportionately 
affected by diseases that have been associated with poor sleep, 
such as obesity, diabetes,26 and cardiovascular disease.25

The exact reason(s) for Black Americans’ poor sleep is still unclear, though researchers have proposed 
potential contributing factors, largely related to the social inequality Black Americans face in the U.S.:

• Experiences of discrimination: the stress of racial discrimination has been associated with spending less
time in deep sleep and more time in light sleep among Black Americans.24

• Living environment: neighborhood quality has been linked to sleep quality,27 and Stanford researchers
found that racial and income disparities persist in neighborhoods.28 They found that while middle-
income white families are more likely to live in resource-rich neighborhoods with other middle-
income families, middle-income black families tend to live in markedly lower-income, resource-poor
neighborhoods.

• Work and income inequality: for example, shift work can cause irregular working hours. This leads
people to suffer “social jetlag,”; a discrepancy in sleep hours between work and free days,29 leading to
symptoms of sleep deprivation.

• Lack of access to resources: particularly sleep-related healthcare and education.

Some of these factors are being addressed directly. Professor Girardin Jean-Louis from New York University 
and his team have devoted themselves to addressing the access to healthcare and education issue among 
local black communities in New York by tailoring online materials about obstructive sleep apnea to the 
culture, language, and barriers of specific communities.30 Professor Jamie Zeitzer and his team at Stanford 
recently completed an initial clinical trial of a drug (suvorexant), which was found to help people who work 
at night get three more hours of sleep during the day.31 Professor Zeitzer’s ultrashort light flash therapy 
(discussed above) may also help with shift work. These interventions could help to improve sleep for Black 
Americans, but they may not make up the whole picture; it could be that the underlying social inequality 
needs to be addressed in order to fully close the sleep gap.

Data Spotlight on: Black Americans

Thanks to Jamie Zeitzer and Ken Smith for their insights and edits on this report.
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