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Course Objectives

The purpose of this program is to inform nurses about the nature of sleep and insomnia and insomnia’s effects
on people across the life span. The nonpharmacologic and pharmacologic treatment of insomnia will be covered,
as will the nursing implications for this widespread problem. After studying the information presented here, you
will be able to —

e Discuss the scope of insomnia in the United States.
e Identify the sleep needs of infants, children, adolescents, adults, and seniors.
e List three behavioral therapies and three classes of medications used to treat insomnia.

Janet is a nursing supervisor on the day shift at a community hospital. Recently, the night shift supervisor went
out on maternity leave, and Janet is covering the night shift twice a week. She is having difficulty sleeping during
the day and is increasingly tired at work. Janet worries that she might make a serious job-related error or fall
asleep while driving home in the morning.

Janet is right to be concerned. Driver fatigue is responsible for 100,000 motor vehicle accidents, 76,000 injuries,
and 1,500 deaths per year."2 In fact, driving while drowsy is the equivalent of driving with a blood alcohol of
0.05%, a figure approaching the legally drunk standard of 0.08% adopted by most states.? The responses of

sleepy drivers are only half as accurate and half as fast as those of fully alert drivers.3 In one poll, 80% of
Americans reported they’d driven while drowsy during the previous year; even more disturbing, 37% of

respondents admitted to falling asleep at the wheel!*

Millions of Americans live in a chronic state of sleepiness caused by persistent insomnia or sleep deprivation that
impairs their physical and psychological health. Insomnia affects and endangers not only individuals, but society,
as well. For example, investigators have attributed several major industrial disasters to human error caused, in
part, by sleepiness, including the space shuttle Challenger tragedy, the Exxon Valdez oil spill, the nuclear
accidents at Three Mile Island and Chernobyl, and the 1984 Union Carbide chemical plant explosion in Bhopal,
India, which killed an estimated 3,300 people.®

Americans are sleeping fewer hours than ever. A study found that adults now sleep an average of 6.8 hours a
night, a huge drop from a century ago, when people slept around nine hours a night.34 About 60 million
Americans say they have frequent or extended periods of insomnia while over half of us report insomnia at least
a few nights a week.48 Insomnia is one of several recognized sleep disorders; others include sleep apnea,
restless leg syndrome, narcolepsy, and parasomnias.

The active sleeper

People once considered sleep to be a passive pursuit carried on while our minds and bodies lie in a dormant
state. Today we know that sleep is a dynamic activity and that our brains are very active during sleep although in
a different way than when we are awake. The brain’s sleep-wake cycle is complex and controlled by two
processes.” One is regulated by neurons in the brainstem (and other locations) that produce chemical
neurotransmitters that shut down arousal systems and allow the brain to sleep.!” The process of wakefulness is
generated by an ascending arousal system from the brainstem that activates forebrain structures to maintain
alertness.”

The sleep-wake cycle is largely modulated by circadian rhythms, functioning as a series of endogenous clocks to



organize daily behavioral and physiological activities in concert with the exogenous day-night cycle.”-8 Influences
on the circadian rhythms include body temperature, light, and hormonal secretions.”8 The hypothalamus, a
control feedback center for circadian rhythms, also controls the pineal gland’s release of melatonin, a substance
that is normally higher at night than during the day and that influences the sleep-wake cycle. The
suprachiasmatic nucleus (SCN) is located centrally, where the optic nerves cross, and is largely responsible for
regulating circadian rhythms.”-8 The SCN regulation of circadian rhythms is mediated by input from the retinal
cells, which act as a light detector, signaling day/night and, respectively, awake/sleep cycles. Together, these
influences on the body’s circadian rhythm create a continuous cycle of feedback for determining the sleep-wake
cycle.

Sleep can be objectively measured by recording electrical activity in the brain by electroencephalography (EEG)
along with eye movements and muscle activity. However, these tests are seldom required to diagnose or treat
insomnia occurring in the absence of another sleep disorder.5 Scientists have identified five stages of sleep:-®

e Stage 1: Awareness of surroundings decreases, eyes move slowly, muscle activity slows. People drift in
and out of sleep, awaken easily, and may deny having been asleep. People may experience hypnic
myoclonia (the sudden bodywide muscle contraction that feels like falling). EEG shows alpha waves with
mix of theta waves.

e Stage 2: There is further loss of awareness of surroundings, eye movement stops, and brain waves slow.
EEG shows theta waves, and sleep spindles (occasional bursts of rapid waves indicative of early sleep)
appear.

e Stage 3: The sleeper enters a stage of deeper sleep; heart and breathing are regular and slow. EEG
shows extremely slow delta waves occasionally interrupted by small theta waves.

e Stage 4: This is very deep sleep. The sleeper is difficult to arouse and is groggy and disoriented if woken.
There are no eye movements and little muscle activity. The body repairs and rebuilds itself in this stage.
EEG shows predominantly delta waves.'

e Rapid eye movement: REM is the stage of dreaming. Eye movement is rapid as if the sleeper were
watching a movie. Blood pressure, heart rate, and breathing increase. Peripheral muscles are temporarily
paralyzed by signals originating from the pons so the dreamer cannot perform a potentially dangerous
action (e.g., running from a dream pursuer and hitting a real wall). People awoken during REM sleep
vividly recall their dreams, even if they are nonsensical. The part of the brain active during REM is not
connected with the part that provides logical thought. REM sleep helps to consolidate memory. The EEG
shows choppy theta waves with short bursts of alpha and beta waves that resemble the EEG of
wakefulness.

Many factors interfere with normal sleep, including stress, chronic pain, and other physical and psychological
conditions; late-night home activities; environmental factors (noise, light, wrong temperature); xanthines (caffeine
and theophylline compounds); and medications, such as decongestants, steroids, and some antidepressants
(e.g., bupropion [Wellbutrin, Zyban]).® About 15 million Americans work night hours, which interferes with their
biological clocks. The strongest drive to sleep occurs from 2 AM to 4 AM.5 Shift workers report sleeping less than
regular day workers; some sleep fewer than six hours.® Alcohol at bedtime may help people fall asleep, but REM
and deep sleep are decreased, depriving the person of restorative rest. Heavy smokers also have reduced REM

sleep and may awaken after three to four hours because of nicotine withdrawal.! Together, these internal and
external influences on sleep can aggravate or disrupt the process of sleep.

Insomnia’s many forms

Insomnia can be defined as experiencing difficulty in initiating or maintaining sleep, including problems with
falling asleep (sleep onset or sleep latency), staying asleep (sleep maintenance), waking up too early (sleep
offset), or not feeling refreshed in the morning (nonrestorative sleep).56 Insomnia is partly subjective; how
someone feels and acts the day after missing sleep is one of the most important determinants of a diagnosis of
insomnia.’ Insomnia can be characterized as primary (occurring in the absence of an identified disease process)
or secondary (precipitated or aggravated by a disease process or substance).®%10 Insomnia can be further
identified as acute (lasting four weeks or less), chronic (lasting five weeks to six months), and persistent (six
months or longer).'°

Sleepers pass through several sleep cycles during the course of the night. Moving from Stage 1 through REM,



the average cycle lasts 90 to 110 minutes and repeats several times.® Each cycle progresses in an ascending
order from stages 1 through 4 and REM, then in a descending order through stages 3 and 2, ending with REM
sleep. The first REM stage occurs at the end of the first sleep cycle, and as the night progresses, REM stages
become longer and deep sleep gets shorter.®

Sleep through the life span
Sleep patterns vary greatly by age, from infants to the elderly.

Infants: Newborns do not exhibit a true sleep cycle; rather their sleep is distributed over 24 hours.? They require
at least 16 hours of sleep per day although most sleep considerably longer. Newborns spend about 80% of their
time in REM sleep, with the rest of the time spent in non-REM sleep and wakeful periods.® Researchers
speculate that the neural activity occurring during REM sleep directly contributes to physiological and structural
brain maturation.® By 2 to 3 months of age, infants begin to develop typical sleep cycles, and the amount of REM
sleep falls to about 50%."-” Babies consolidate new knowledge during sleep. One study shows that babies who
nap can better remember abstract language skills than babies who do not nap."

Children: Toddlers should sleep 12 to 14 hours per day, preschoolers 11 to 13 hours, and school-age children 10
to 11 hours.'2 Most children do not get the recommended amount of sleep; over two-thirds experience sleep
problems at least a few nights a week.'2

Growth hormone is secreted during deep sleep in children and teens.! REM sleep decreases greatly in children,
with a greater proportion of the night spent in the deep sleep necessary for repair of damaged cells and growth of
new cells so important for physical development.! Sleep also helps the brain commit new information to memory,
vital for school-age children and teens.? Insufficient sleep may harm the normal growth and development and
impair daytime learning activities.

Adolescents: Researchers have learned a lot about the adolescent brain over the past few years, and this
knowledge extends to adolescents’ sleep. Teens are not being obstinate when they stay up late at night and
struggle to awaken in the morning. While teens should get nine to 10 hours of sleep per night, the average high
school senior sleeps just 6.9 hours.'3:14 Due to a natural shift in circadian rhythms, teens’ internal clocks battle
with school clocks.' Teens typically don’t feel sleepy until late at night and prefer to sleep longer in the mornings
(delayed sleep onset). Over half of high school seniors go to bed at 11 PM or later on school nights, but most
must wake up around 6:30 AM to get to school on time.'* By the end of the week, teens have accrued a serious
sleep deficit. Although teens typically sleep later on weekends, it is not enough to catch up.13:14 Insufficient sleep
may lead to problems with school, mood disturbances, and, perhaps most worrisome, drowsy driving."'314 About
15% of 10th to 12th graders admit to driving while drowsy at least once a week, a probable contributor to teen
auto accidents.'

Adults: Busy adults often get less sleep than they need. Less time is spent in restorative deep sleep; about 50%
of total sleep time is spent in Stage 2, with about 20% in REM."! One new study monitored sleep in a group of
adults with a device called wrist actigraphy.'® The middle-aged adults in the study slept even less than they

believed they did, spending an average of 7.5 hours in bed but only sleeping 6.1 hours.'® Nearly 57% of women
in the perimenopause years experience chronic insomnia; this can happen without hot flashes, but often is even
more pronounced in their presence.!®

Older adults: A common misconception is that the elderly need less sleep.®” A good night's sleep often becomes
more difficult for older people, even for those without nocturia, pain, or other conditions interfering with sleep.
The elderly spend less time in Stage 4 and REM sleep and awaken more often. They tend to develop advanced

sleep onset — retiring and rising earlier than younger people.’” Insomnia can significantly diminish the quality of
life in this group.

A vicious cycle

Insomnia has strong behavioral aspects and can easily become a self-fulfilling prophecy. People become



anxious and agitated by their inability to sleep. They begin to associate bedtime with unpleasant activities, such
as tossing and turning for hours in pursuit of sleep. What may begin as worrying about family or work turns into
worrying about not getting enough sleep. Worrying about sleeplessness often leads to further insomnia.
Insomnia, once recognized, is often untreated, undertreated, or inappropriately treated.® Treatment goals include
1) resolve the underlying problem causing the insomnia; 2) prevent progression from acute to chronic insomnia;
3) restore and improve sleep quality and duration; and 4) improve quality of life.5 Treatment may include:

Cognitive-behavioral therapy: Researchers are discovering that CBT, a short-term, goal-focused psychotherapy,
often improves sleep better than prescription medications.'” In a new study, people using CBT to improve sleep
hygiene improved their sleep efficiency (time in bed spent sleeping) by nearly 10% while the sleep efficiency of
people taking medications actually decreased.!” Another study showed that insomnia decreases in 70% to 80%
of patients using CBT.” The CBT interventions included sleep restriction (limiting hours spent in bed), stimulus
control instructions (relearning to associate bed with sleep), biofeedback, and relaxation techniques.® 10

Over-the-counter medications: People may try OTC medications, such as diphenhydramine (Benadryl) and
doxylamine succinate (Unisom), for sleep.5” Although these medications are safe for most people, they are likely
to have limited effectiveness. The herbal remedy valerian and the hormone melatonin may work temporarily. The
Agency for Healthcare Research and Quality concludes that melatonin (which may adjust the circadian rhythm

slightly) is safe and may be effective for short-term use.5 18

Prescription medications: Despite the prevalence of insomnia, only 7% of people take prescription sleep
medications.* In the 1970s barbiturates as sleep aids were largely replaced by benzodiazepines, such as
flurazepam (Dalmane) and temazepam (Restoril).%” These medications often leave users with daytime
sleepiness and carry some risk of abuse and dependence. Medications in the newer class of
nonbenzodiazepines, such as eszopiclone (Lunesta) and zolpidem (Ambien), have a shorter half life and are less
likely to cause next-day drowsiness.%’ Nonbenzodiazepine medications are now preferred because they carry a
lower risk of abuse and have fewer adverse effects than benzodiazepines.>” The newest prescription
medication, ramelteon (Rozerem), works as a melatonin receptor agonist, enabling endogenous melatonin to
naturally promote sleep.”-1? It helps normalize sleep cycles, and its unique mode of action is especially effective
for those with sleep-onset problems; it holds no risk of abuse or dependence.'®

Even though insomnia is pervasive and negatively affects health in so many ways, 70% of patients say their

healthcare providers have never asked about their sleep, and 80% of patients never tell their providers about
insomnia.*® It is important for these discussions to take place because a wide range of health conditions are
associated with chronic insomnia:'®

e Type 2 diabetes and related metabolic problems have been linked to insomnia. Sleep-deprived people are
more likely to have impaired glucose tolerance and decreased sensitivity to insulin.®” In one study, people
who slept five hours or less per night were 2.5 times more likely to have diabetes.”

e Obesity is associated with insomnia, perhaps by altering metabolic functions, such as processing and
storage of carbohydrates, and by stimulating the release of excess cortisol, which has been linked to
abdominal fat. Insomnia reduces leptin (a hormone that suppresses appetite) and increases ghrelin (a
hormone that stimulates appetite).23-7 One study showed that people sleeping less than six hours a night
were 7.5 times more likely to have an increased body mass index (after controlling for confounding
factors).”

e Cardiovascular disorders, including hypertension, dysrhythmias, MI, and perhaps stroke, have been
associated with sleep loss and other sleep disorders.”20 The Nurses Health Study showed a 45%
increase in the risk of fatal and nonfatal Ml among those who slept five hours or less a night (after
adjusting for confounding factors).”

e Psychosocial factors that may worsen with insomnia include mood disorders, depression, impaired
relationships, anxiety, and increased alcohol use.237

Just ask

Nurses can readily incorporate assessment for insomnia into the nursing process. Many encounters offer
healthcare providers the opportunity to ask patients whether they have problems with insomnia. While formal



assessment tools are available for this purpose, they are not necessary to initiate such a discussion. Patients
who admit to insomnia can be encouraged to keep sleep diaries to identify and increase awareness of patterns
and barriers to sleep.® By maintaining a sleep diary, both the patient and provider are able to recognize sleep
and daytime behaviors that can contribute to or cause insomnia. In some cases, referrals to specialized sleep
centers may be warranted.

Society often treats sleep as something that can be cheated if “more important” activities take precedence.
Patients and healthcare providers may consider insomnia a minor problem, not worth discussing during a
healthcare visit. Yet, getting enough sleep is too important for both physical and mental health to ignore. Do your
patients a favor and be the one to initiate discussions about sleep. You may be surprised by what you learn.

Connie Goldsmith, RN, MPA, is a freelance medical writer and frequent contributor. Her newest juvenile books,
“Influenza: the Next Pandemic?” and “Superbugs Strike Back: When Antibiotics Fail,” are available online. The
author has declared no real or perceived conflicts of interest that relate to this educational activity. Nursing
Spectrum guarantees that the content of this educational activity is free from bias.
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