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TO UNDERSTAND SLEEP DISORDERS, ONE 
must fi rst understand normal sleep. Normal sleep is 
divided into rapid eye movement (REM) and non-
REM sleep. Non- REM sleep is divided into three 
stages. All stages of sleep are valuable but the third 
stage of non-REM, slow wave sleep, is the deep re-
storative sleep that we all seek. 

Adults need an average of eight hours of sleep 
nightly. The typical adult gets about six hours and 
is chronically sleep deprived. A person would know 
they are getting enough sleep if they awake sponta-
neously. Early morning awakening is the sign of a 
healthy well-rested person. Needing an alarm clock 
to awaken is a sign of sleep deprivation. 

The need for sleep changes with age. Young chil-
dren need substantially more sleep than adults, but 
the elderly do not need less sleep, as is commonly 
thought. They need eight hours but are less effi cient 
sleepers and thus commonly have sleep complaints. 

Electrophysiologic methods can be used to defi ne 
sleep, awakeness, and normal sleep. The electro-

physiologic methods include electroencephalogram 
(EEG) to measure brain waves, electrooculogram 
(EOG) to measure eye movements, and the electro-
myogram (EMG) to measure muscle tone. The use 
of all three is a diagnostic polysomnogram.

The evolutionary origins of sleep probably rest 
in diurnal rhythms of rest and activity. Multiple 
physiologic systems within the body exploit a quiet 
period for optimization. For example, the areas of 
the body for energy generation are restored during 
sleep. The brain requires down time to process what 
it has learned and make room for new memories. 

Vulnerable systems show the fi rst effects of sleep 
deprivation. The demonstrated effects of chronic 
sleep deprivation in animals include a hypermeta-
bolic state, altered gene transcription, and impaired 
learning and memory. The hypermetabolic state 
includes sympathetic nervous system activation, 
thyroid derangement, and thermoregulatory dys-
function, which can result in death. There are no 
controlled studies of sleep deprivation to the point 
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Summary
Sleep disorders are common, result in signifi cant health care costs, and have an im-
portant impact on patient functioning. The major sleep disorders are chronic insuf-
fi cient sleep syndrome, obstructive sleep apnea, and insomnia. There are effective 
treatments for each. Managed care can easily implement interventions in several 
areas for both clinical and fi scal improvement in the treatment of sleep disorders.

Key Points
• Sleep disruption has signifi cant effects on daytime functioning, cognition and 
memory, pain perception, and metabolic parameters.
• Chronic insuffi cient sleep syndrome, obstructive sleep apnea, and insomnia are 
the most common sleep disorders.
• Treatment of chronic insuffi cient sleep syndrome is patient education on the 
benefi ts of suffi cient sleep and awakeness promoting medication if related to shift 
work.
• Obstructive sleep apnea (OSA) is effectively treated with at least four hours per 
day of continuous positive airway pressure (CPAP).
• Noncompliance with CPAP is the most common problem in treating OSA.
• Chronic insomnia should be treated chronically with hypnotics that are FDA ap-
proved specifi cally for long-term use.
• Chloral hydrate, diphenhydramine, and sedating antidepressants should not be 
used to treat insomnia.
• Treating insomnia can improve concomitant diseases such as depression.



of illness or death in humans. In uncontrolled case 
studies, cognitive function is definitely impaired af-
ter several days without sleep.

Sleepiness is measured with a multiple sleep la-
tency test (MSLT), maintenance of wakefulness test 
(MWT), and the Epworth sleepiness scale (ESS). 
The ESS is the most commonly used (Exhibit 1).1 It 
is used in screening for sleep apnea and some oth-
er disorders, but is not useful in children. A score 
greater than or equal to 10 indicates excessive day-

time sleepiness and possibly a sleep disorder.
The MSLT is a more objective test than the ESS. 

This test measures how long it takes a person to fall 
asleep in a quiet, dark room. Using the MSLT, al-
most eight percent of a normal population had ex-
cessive daytime sleepiness and 29 percent have mod-
erate sleepiness (Exhibit 2).2 Thus, sleepiness is a 
common daily occurrence. 

Sleep disorders have an impressive effect on some 
clinical measures. Sleep shortening of a single night 
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Exhibit 11: Epworth Sleepiness Scale (ESS)

0 = would never doze
1 = slight chance of dozing

2 = moderate chance of dozing
3 = high chance of dozing

ESS total score >10 indicates excessive 
daytime sleepiness or sleep disorder

Situation  Chance of Dozing (0-3)

Sitting and reading 0  1 2 3 

Watching television 0  1 2 3 

Sitting inactive in a public place – for example, a theater or meeting 0  1 2 3 

As a passenger in a car for an hour without a break 0  1 2 3 

Lying down to rest in the afternoon 0  1 2 3 

Sitting and talking to someone 0  1 2 3 

Sitting quietly after lunch (when you’ve had no alcohol)  0  1 2 3 

In a car, while stopped in traffic 0  1 2 3 
    
    Total Score

Exhibit 22: Sleepiness in the General Population
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decreases pain threshold by 50 percent3. Patients 
with chronic pain issues can have improved pain by 
having their sleep improved. 

Shortened sleep is associated with adverse meta-
bolic complications from lowered leptin (appetite 
suppressant) levels and increased ghrelin (appetite 
stimulant) levels.4 Shortened sleep increases the risk 
of type 2 diabetes, metabolic syndrome, and obesity. 
It increases the desire for sweets, salt, and starches.

Sleep complaints are among the most common 
complaints in medical practices. Almost fifty percent 
of adults will have some kind of sleep complaint. 

Some example sleep disorders are chronic insuffi-
cient sleep syndrome, obstructive sleep apnea (OSA), 
insomnia, restless legs syndrome, and narcolepsy.

Chronic insufficient sleep syndrome is not a di-
agnosis that will likely appear on a medical claim, 
but it is an important diagnosis. It is the most com-
mon cause of pathologic sleepiness in the United 
States and it is excessive sleepiness due to behavior-
ally foreshortened sleep. The complicity of a patient 
with chronic insufficient sleep syndrome varies. A 
college student after an “all-nighter” is impaired 
but would not be treated with a wake promoting 

Exhibit 35: Pathophysiology of OSA
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Exhibit 47: Changes in Definition and Treatment of Insomnia  

Definition

Treatment

Other

NIH – 1983

Insomnia is a symptom, not a 
primary disorder

Treat the primary disorder 
(insomnia symptoms are 
sometimes addressed, 
sometimes ignored)

Hypnotics should generally 
be used only for short-term 
treatment

Chronic insomnia occurs 
in the context of medical/ 
psychiatric disorders

NIH – 2005

Insomnia is a disorder, typically 
comorbid with other disorders

Chronic insomnia exists  
and merits treatment

Treat insomnia as well as other 
disorder(s): improvements in 
insomnia may result in improvements 
in other disorder(s)

Insomnia is independently 
associated with significant 
impairment in function  
and quality of life
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medication. At present, insufficient sleep secondary 
to shift-work is the only indication for wakefulness 
medication. Unfortunately, many adult Americans 
subscribe to the notion, “I’ll sleep when I’m dead.”

Obstructive sleep apnea (OSA) is another com-
mon sleep disorder. The typical patients are older, 
overweight males. With OSA, the upper airway is 
compromised and collapses during sleep resulting 
in apnea (Exhibit 3).5 Patients with OSA who stop 
breathing more than 20 times per hour are more 
likely to die than those with fewer instances. The 
cardiovascular effects of frequent apnea and hyper-
somnelence can result in death. Hypersomnelence 
leads to automobile and other accidents. 

The first line treatment of OSA is continuous 
positive airway pressure (CPAP). CPAP improves 

sleepiness, cardiovascular outcomes, and all cause 
mortality. Compliance with the treatment is the 
major stumbling block. It has to be used at least four 
hours per night to affect all cause mortality.

Weight loss is another effective treatment for OSA. 
Even modest weight loss can result in significant ben-
efits. Although no medications are currently used to 
treat OSA, there are some under development. Surgery 
also is used to correct upper airway obstructions.

Patients with OSA may not realize they have a sleep 
disorder, but it is an expensive diagnosis to miss. In 
one study of overweight women with OSA, they had 
significantly increased pre-diagnosis health care costs 
compared with an overweight control group.6 

If chronic insufficient sleep syndrome is excluded, 
insomnia is the most common sleep disorder. In-

Exhibit 5: Approved Hypnotics

Agent Dose (mg Half-life (h) Class Approved

Benzodiazepine receptor agonists (BzRAs)
Flurazepam HCL 15 or 30 47-100 BZDP 1970
Quazepam 7.5 or 15 39-73 BZDP 1979 

Estazolam 0.5, 1 or 2 10-24 BZDP 1991
Temazepam 7.5, 15 or 30 3.5-18.4 BZDP 1982
Eszopiclone 1, 2, or 3 6.0 NON-BZDP 2004
Triazolam 0.125 or 0.25 1.5-5.5 BZDP 1979 

Zolpidem 5 or 10 1.4-4.5 NON-BZDP 1993
Zaleplon 5 or 10 1.0 NON-BZDP 2005

Melatonin receptor agonists
Ramelteon 8 1 – 2.6 -- 2005

Exhibit 613: Insomnia Treatment Improves Outcome

Significant Effect on Depression Response
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somnia is the complaint of inadequate or insufficient 
sleep despite adequate opportunity. About 10 to 15 
percent of adults have insomnia every year. Fifteen 
to 35 percent consider their problem serious.

In 2005, the NIH convened a State of Science 
conference on insomnia in adults.7 Exhibit 4 shows 
how the definition and treatment of insomnia has 
changed since 1983.7 Insomnia is now treated as a 
disorder, which may require chronic treatment. 
Chronic insomnia is a relapsing and remitting dis-
order but it never completely goes away. If a patient 
has insomnia for two years, then he or she is likely 
to have it for their lifetime.8 

Insomnia is co-morbid with many chronic dis-
eases and conditions including chronic arthritis pain, 
GERD, COPD, asthma, dementia, depression, and 
menopause. Concomitant diseases affect insom-
nia and vice versa. Treating insomnia can improve 
the other underlying diseases such as improved pain 
scores with arthritis. Forty percent of all insomnia 
cases are associated with common psychiatric condi-
tions. Ninety percent of patients with depression have 
sleep disturbances. If a patient has chronic insomnia, 
there should be an evaluation for underlying depres-
sion, substance abuse, or other psychiatric disorders.

Chronic insomnia is a major public health prob-
lem affecting millions of individuals, along with 
their families and communities. The NIH statement 
on chronic insomnia in adults recommends behav-
ioral therapy and approved pharmacological therapy 
(hypnotics).7 Agents not specifically approved for 
insomnia are not recommended. 

Agents inappropriately used off label for chronic 
insomnia include sedating antidepressants, chloral 

hydrate, and diphenhydramine. Most of these agents 
have incomplete safety or efficacy data to allow as-
sessment compared with prescription agents specifi-
cally studied for insomnia. Sedating antidepressants 
and chloral hydrate cause more adverse effects than 
the newer sleeping aids. Diphenhydramine should 
not be used because of evidence of inadequate ef-
ficacy. In physician surveys, insurers are the most 
commonly cited reason for inappropriate prescrip-
tions for chloral hydrate because of its low cost.

A major problem with the use of hypnotics is the 
use of the wrong efficacy measure. Symptom con-
trol (i.e., does the patient quit calling because of the 
problem) is not the only goal. Improvement in day-
time functioning and other signs of insomnia is im-
portant in determining hypnotic efficacy. 

There are very few reasons to use agents other 
than those listed in Exhibit 5. There are data of 
long-term efficacy using appropriate efficacy mea-
sures and safety for these agents. The same data are 
not available for the off label hypnotics.

Chronic insomnia causes adverse effects includ-
ing impaired psychomotor and memory function, 
decreased job performance, increased absenteeism, 
increased risk of automobile accidents, increased risk 
of major depression, and increased risk of falls.9-12 
Although hypnotics are commonly thought to in-
crease falls in the elderly, the studies determining 
this finding are flawed. A well done recent study 
found that untreated insomnia increased the risk of 
falls in elderly nursing home residents.12 

Recent data shows that managing insomnia when 
depression also is present has a benefit in the depres-
sion response (Exhibit 6).13 Patients started on both an 

Exhibit 7: Percent Wound Area Reduction Predicts Healing
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antidepressant and a hypnotic at diagnosis had better 
scores on the Hamilton Depression (HAM-D) scale. 
Additionally, depression medication compliance was 
better and the percent of patients whose depression 
remitted increased with insomnia treatment.

Another benefit of effective hypnotics is an im-
provement in daytime functioning as measured by 
an increase in daytime altertness (Exhibit 7).14 The 
newer long acting agents have been shown to pro-
duce this effect.

Insomnia results in significant health care costs. 
In one study, patients with moderate to severe in-
somnia had 12.87 outpatient physician visits/year 
compared with 5.25 visits/year in patients without 
insomnia.15 There are data that treatment mitigates 
these added costs.

There are several interventions related to sleep 
that managed care should consider implementing. 
Preventative health programs should include educa-
tion about the importance of sleep and the symp-
toms of sleep disorders. Sleep apnea outreach (i.e., 
finding individuals before they present) should be 
considered because of the high health care costs of 
undiagnosed OSA. Sleep apnea outreach has been 
shown to be cost effective. Because the benefits of 
CPAP therapy only come with regular use, CPAP 
therapy programs should include compliance educa-
tion and measures.

Conclusion
Sleep disorders cause a wide range of adverse ef-
fects that impact daytime functioning, cognition, 
and long-term risk of various diseases. OSA patients 
should be sought out for treatment but do require 
compliance programs for effective use of CPAP. 
Chronic insomnia needs chronic therapy and not all 
insomnia is psychiatric. Before patients go on chron-
ic therapy for insomnia they should be screened for 
common psychiatric disorders. The newer hypnotic 
agents have real advantages in improving daytime 
functioning and underlying diseases. Generic hyp-
notics approved for long-term use are reasonable 
first line agents. JMCM
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