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Needs Assessment
Sleep disorders affect 50-70 million Americans,1 
yet symptoms often go unmentioned. For most 
sufferers, the problem is not just getting to sleep 
but staying asleep. Night awakenings are the 
most common reported symptom of insomnia.2 
The National Sleep Foundation reports that 1 in 
3 of its survey respondents has frequent awak-
enings a few nights each week; 1 in 4 wakes up 
too early and can’t get back to sleep; and 38% 
awaken unrefreshed.3

	 Insomnia and other sleep disorders dimin-
ish quality of life to much the same degree as 
in persons with depression or heart failure.4 
Sleep disorders are associated with decrements 
in daytime performance. Persistent insomnia 
predicts the onset of psychiatric disorders, nota-
bly depression and substance use. In addition 
to insomnia, many people are affected by a 
myriad of disorders that disturb sleep, includ-
ing obstructive sleep apnea syndrome.5

	 Other disorders include restless legs syn-
drome, whose prevalence increases in iron 
deficiency states, and circadian rhythm dis-
orders.5 Despite the prevalence and impact of 
insomnia and associated sleep disorders, some 
70% of patients say their doctors don’t take 
time to ask about sleep symptoms, but 89% 
want them to do so.3 In a community clinic 
study, prevalence of diagnosed sleep disorders 
was just 0.1%.6

	 The past few years have seen a refinement of 
cognitive behavioral treatments for insomnia 
and other sleep disorders. However, these 
treatments are underutilized, largely due to a 
lack of trained professionals. For insomnia, a 
variety of pharmacologic agents are also avail-
able. Most of these agents are GABAA receptor 
agonists, and recently melatonin receptor ago-
nists have been introduced.7,8 Agents in devel-
opment include antagonists/inverse-agonists 
of the serotonin 2A receptor (5-HT2A), orexin/
hypocretin receptor antagonists, H1 antago-
nists, among others.9,10 This monograph will 
explore insomnia and related sleep disorders 
in patients; clarify the nature of sleep and its 
architecture; and review the various treatment 
modalities available to family physicians as 
well as those in development.

References
1. Institute of Medicine. Sleep Disorders and Sleep 
Deprivation: An Unmet Public Health Problem. 

Washington, DC: National Academies Press; 2006.
2. Ohayon MM. Nocturnal awakenings and comor-
bid disorders in the American general population.  
J Psychiatr Res. 2008;43:48-54.
3. National Institutes of Health. State of the 
Science Conference Statement on Manifestations 
and Management of Chronic Insomnia in Adults. 
2005;22:1-30.
4. Katz DA, McHorney CA. The relationship between 
insomnia and health-related quality of life in patients 
with chronic illness. J Fam Pract. 2002;51:229-235.
5. National Sleep Foundation. 2007 Sleep in 
America Poll: Women and Sleep. http://www.
sleepfoundation.org/atf/cf/%7BF6BF2668-A1B4-4-
FE8-8D1AA5D39340D9CB%7D/Summary_Of_
Findings%20-%20FINAL.pdf. Accessed February 
27, 2009.
6. Rosen RC, Zozula R, Jahn EG, Carson JL. Low rates 
of recognition of sleep disorders in primary care: 
comparison of a community-based versus clinical 
academic setting. Sleep Med. 2001;2:47-55.
7. Rivara S, Mor M, Bedini A, et al. Melatonin recep-
tor agonists: SAR and applications to the treat-
ment of sleep-wake disorders. Curr Top Med Chem. 
2008;8:954-968.
8. Ebert B, Wafford KA, Deacon S. Treating insom-
nia: current and investigational pharmacological 
approaches. Pharmacol Ther. 2006;112:612-629.
9. Roecker AJ, Coleman PJ. Orexin receptor antago-
nists: medicinal chemistry and therapeutic potential. 
Curr Top Med Chem. 2008;8:977-987.
10. Teegarden BR, Shamma HA, Xiong Y. 5-HT(2A) 
inverse-agonists for the treatment of insomnia. Curr 
Top Med Chem. 2008;8:969-976.

LEARNING OBJECTIVES
Participants who complete this activity should 
be able to:
•	 �Discuss the role of sleep-wake cycle processes 

and their effect on neurologic and physiologic 
processes on daytime functioning

•	 �Discern patients’ common complaints asso-
ciated with sleep disorders

•	 �Recognize the impact of insomnia and relat-
ed symptoms on comorbid medical and 
psychiatric disorders 

•	 �Implement evidence-based behavioral and 
pharmacologic strategies in managing sleep 
disorders, targeted to the patient’s chief 
complaint

INTENDED AUDIENCE
This monograph is intended for family physi-
cians.
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Insomnia: A Primary Care Primer  
on Diagnosis and Treatment

Insomnia: A Primary Care Primer on Diagnosis and Treatment is a 
monograph based on material presented at a symposium, Sleep: The 
Golden Chain That Ties Health and Our Bodies Together, on October 14, 
2009, in Boston, Massachusetts. This monograph is intended for family 
physicians. 
	 For an activity that is generally quiet and sedate, sleeping can play a pow-
erful role in a person’s health and well-being. Improper sleep—too much 
or too little—has been proven to cause more than tiredness. Proper sleep 
is critical for learning and memory, particularly long-term memory, and it 
enhances cognition and physical health.1,2

	 Compromised sleep quality has been associated with, among other con-
ditions, depression, heart failure, coronary heart disease, gastroesophageal 
reflux disease, and irritable bowel syndrome, excessive alcohol consump-
tion, and stress.3 Sleep loss can also negatively affect workplace perfor-
mance, personal relationships, and mood. 
	 How important is sleep? Some experts think it is so important that it 
should be added to the list of vital signs.4 
	 Its importance notwithstanding, sleep is often relegated to low priority 
in today’s 24/7 world. Up to 50% of adults suffer from disrupted sleep, and 
10% to 15% can be diagnosed with insomnia.5,6 
	 Self-reported sleep problems are even more widespread. In the 2009 
Sleep in America Poll, 64% of respondents reported experiencing any sleep 
problem at least a few nights a week, with 41% saying problems occurred 
every night or almost every night.7 
	 Despite the high prevalence, sleep disorders remain severely underre-
ported and underdiagnosed, and public and professional awareness of the 
health burden surrounding sleep disorders is low.8 
	 Primary-care physicians (PCPs) are in a position to diagnose and treat a 
host of sleep disorders, but both patients and physicians often fail to take 
advantage of that position. The 2009 Sleep in America Poll reported that 
68% of respondents had never discussed sleep issues with a healthcare 
professional.7 A study found that the overall prevalence of sleep-related 
disorders in a community-based clinic was a mere 0.1%.9 
	 On a hopeful note, another study implemented a sleep education program 



for clinicians in a community clinic and more than doubled rates of recogni-
tion and diagnosis of sleep disorders.10 
	 Several factors contribute to the lack of recognition and treatment of 
sleep disorders. Physicians spend little if any time during medical school 
and training learning about sleep disorders and may not feel confident in 
this area. One survey asking PCPs about their knowledge of sleep medicine 
found that of 105 respondents, none rated themselves as excellent, 10% 
rated themselves as good, 60% as fair, and 30% as poor.11 
	 Time pressures faced by today’s PCPs also discourage active pursuit of 
sleep disorder diagnosis and treatment, which by their nature, can be time-
consuming and involve extensive counseling and follow-through.6 
	 Patients also seem reluctant to pursue sleep issues, chalking them up as 
a cost of today’s fast-paced world and simply living with the consequences. 
Of those who described sleeping difficulties in one study, only 9% reported 
the problems to a physician.6  
	 It is undeniable that there are many sleep issues to report and that 
Americans are sleeping less than in the past. In 2009, 20% of respondents 
to the Sleep in America Poll reported sleeping less than 6 hours a night on 
weekdays vs. 12% in 1998.7 
	 Subjective evidence also is dramatic. More than 11% of surveyed 
Americans recently reported that they did not get enough sleep for even  
1 night in the past month, and only 31% said they got enough sleep every day 
during the previous month.12

Sleep-wake cycles
Sleep and wake cycles are regulated by the interaction of homeostatic and 
circadian processes. The homeostatic process for sleep increases as a function 
of the time awake and dissipates during sleep. The circadian clock located in 
the suprachiasmatic nucleus (SCN) of the hypothalamus plays an important 
role in consolidating sleep during the night and wakefulness during the day. 
	 As the sleep homeostatic pressure builds with ensuing wakefulness dur-
ing the day, SCN neuronal activity increases, peaking in the early evening 
to maintain wakefulness until bedtime. After peaking in the early evening, 
SCN activity decreases and enters a quiescent phase that lasts through the 
night. Therefore, sleep is most consolidated at night, when there is a low 
circadian alerting signal and a high homeostatic drive, allowing people to 
sleep continuously for 7 to 8 hours in the night. Once asleep, the accumu-
lated sleep drive begins to dissipate.
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	 This is not to say that all sleep is the same. Throughout sleep the brain 
is quite active. Sleep architecture includes non-rapid eye movement (REM) 
sleep (stage 1, stage 2, slow wave sleep) and rapid eye movement (REM) 
sleep, where most dreaming takes place. Slow wave sleep is thought to be 
somatically restorative.13 After age 50, people will experience major reduc-
tions in the amount of slow wave sleep. 
	 During a typical night’s sleep, the brain makes transitions between REM 
and non-REM stages about every 90 minutes. There are also a couple of 
brief episodes of awakening (Figure 1).14

Consequences of Sleep Disturbances
Lack of sleep results in much more than yawning and tiredness; it can 
significantly affect mood, performance, and overall health. In one study, 
investigators studied sleep restriction’s impact on performance as measured 
by reaction time.
	 After establishing baseline values with normal sleep, investigators restricted 
sleep to 7, 5, and 3 hours in some and augmented sleep to 9 hours in another 
group. Performance slowed immediately and severely when sleep was incre-
mentally restricted, and restricting sleep even to 7 hours measurably impaired 
performance. The 5- and 3-hour groups experienced further impairment.15 
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Figure 1. Sleep-Wake Cycle: A Dynamic Process

Rogers AE, Aldrich MS, Caruso CC. Patterns of sleep and wakefulness in treated narcoleptic subjects. 
Sleep. 1994;17:590-592.

18.00

3/4
2
1

REM
W

MT

20.00 22.00 24.00 02.00 04.00 06.00

Time of Day

S
le

ep
 S

ta
g

e

08.00 10.00 12.00 14.00 16.00

Awake

REM sleep

NREM stages 1-4

Wakefulness

Stage 1
and REM

Stage 2

Stage 3

Stage 4

Insomnia: A Primary Care Primer on Diagnosis and Treatment

EEG Recordings



	 Interestingly, it took more than 3 days of normal, extended sleep for sub-
jects to recover their baseline performance after 1 week of restricted sleep.15 
For some severely sleepy individuals, it may take up to 2 weeks to become 
fully alert.16

	 Safety is also at issue when sleep is lost. Studies have found that sleep depriva-
tion can produce diminished performance equivalent to that exhibited by some-
one who is impaired after drinking alcohol, bringing to the forefront problems 
with driving and other activities that are dangerous when attention is lacking.17  
	 Too much or too little sleep has been associated with increased mortality 
risk. United Kingdom (UK) investigators found higher rates of all-cause 
mortality among study participants who consistently slept either ≤5 hours or 
≥9 hours.18 Similarly, a Japanese study reported a U-shaped relationship of 
sleep time with total mortality, with 7 hours of sleep at the nadir.19 
	 A Finnish study echoed the results of the UK and Japanese researchers 
regarding sleep duration, but added the surprising finding that poor sleep 
quality did not independently affect mortality risk.20 

Medical conditions and sleep
The relationship of sleep and health is bidirectional: poor health leads to 
poor sleep, and poor sleep leads to poor health. Conversely, good sleep leads 
to good health. 
	 Medical conditions that can cause sleep abnormalities include chronic 
obstructive pulmonary disease and other lung disease, gastroesophageal reflux 
disease, chronic renal disease, fibromyalgia and other chronic pain conditions, 
and certain infectious diseases, including HIV and Lyme disease.21 
	 In the other direction, sleep disorders can lead to myriad physical impair-
ments. For example, in normal adults, restriction of sleep to only 4 hours a 
night was found to:
•	 impair glucose control
•	 increase cortisol level
•	 increase sympathetic activation
•	 increase blood pressure
•	 increase inflammation markers such as C-reactive protein (CRP)
•	 decrease leptin levels, thus increasing hunger22

	 Clinical evidence is mounting regarding how poor sleep is associated with 
numerous specific medical conditions and psychiatric disorders. Among the 
recent findings: 
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	 Hypertension. At least 2 studies in the past year have found direct links 
between short sleep duration and hypertension risk.23,24 In one, researchers 
reported that each hour of reduced sleep time increased the odds of incident 
hypertension by 37%.24 
	 In the other study, authors concluded that chronic insomnia associated 
with objectively measured short sleep time is a significant risk factor for 
hypertension, independent of comorbid conditions usually associated with 
insomnia or hypertension.23  
	 A third study found that low sleep efficiency (SE) is associated with 
prehypertension and hypertension in healthy adolescents, perhaps more so 
than sleep duration.25 The importance of this finding takes on increasing 
significance when one considers that cell phones, music players, and other 
technology have become commonplace bed companions for teens.26

	 Diabetes. Numerous studies have shown that too much or too little 
sleep is associated with insulin resistance, reduced glucose tolerance, and 
diabetes.27-30 One study found that participants who slept ≤5 hours were 
almost twice as likely as those who slept 7 hours to have incident diabetes 
over the follow-up period.27 
	 A small study found that insulin resistance and reduced glucose tolerance 
developed after only 2 weeks in which sleep was restricted to 5.5 hours a 
night.28 
	 A recent study looked at reduced slow wave sleep but with no change 
in total sleep time. Investigators found that the reduced sleep quality led to 
reduced glucose tolerance and increased diabetes risk.13 Moreover, the lower 
the levels of slow wave sleep, the higher the impact on insulin sensitivity. 
	 Obesity. Reduced total sleep time has been associated with obesity in 
adults and adolescents in various settings (Figure 2).31-35 Studies have linked 
sleep deprivation to neuroendocrine changes affecting appetite and energy 
expenditure.36,37 Specifically, lack of sleep lowers levels of leptin, which 
inhibits appetite and increases energy expenditure, and increases ghrelin, 
which stimulates hunger.36

	 One small study found leptin levels decreased 18% and ghrelin levels 
increased 28% after only 2 days of sleep restricted to 4 hours. In addition, 
sleep-deprived subjects experienced increased appetite, most notably for 
calorie-dense foods with high carbohydrate content.38 
	 Cardiovascular (CV) risk. A number of studies have shown that sleep 
disorders increase such CV risk factors as coronary artery calcification. 
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A recent investigation found that longer sleep was associated with lower 
calcification incidence. In fact, 1 more hour of sleep a night decreased the 
estimated odds of calcification by 33%.39  
	 Japanese researchers studied older patients with hypertension and found 
that sleepers of short duration (<7.5 hours) had a 1.68 times increased risk of  
CV disease.40 
	 Common cold. Participants in a study who slept <7 hours per night were 
2.94 times more likely to develop a cold after exposure to a rhinovirus than 
those who slept ≥8 hours. In addition, subjects with <92% SE were 5.5 times 
more likely to develop a cold than those with ≥98% efficiency.41

	 Depression and other psychiatric disorders. Approximately half of 
insomnia sufferers are saddled with a comorbid psychiatric disorder, the 
most common of which are major depressive disorder (MDD) and anxiety.42 
In the primary care setting, insomnia is associated with depression more 
than it is with any medical disorder.6 Other psychiatric disorders associated 
with insomnia include drug and alcohol abuse and dysthymia.
	 The relationship between insomnia and psychiatric disorders, particu-
larly MDD, is bidirectional. It is well established that insomnia is an early 
indicator of increased risk of MDD. Insomnia sufferers have a 3 to 4 times 
increased risk over the next several years of developing MDD.43   
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Figure 2. Reduced Total Sleep Time Is Associated With 
Increased Prevalence of Obesity
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	 In the other direction, one study found that the most prominent residual 
symptom of patients with depression successfully treated with fluoxetine 
was disturbed sleep; the second-most was fatigue, typically a component of 
insomnia.44  
	 Antidepressants are often used to treat insomnia, giving a clinician a choice 
of using 1 or 2 medications—one addressing each of the conditions—when 
treating a patient with both insomnia and MDD. When researchers added 
the sleep agent eszopiclone to the antidepressant fluoxetine for patients 
with MDD and insomnia, they found the combination was associated with 
significant sleep improvement. Also, the time to response to, and effect of, 
the antidepressant improved markedly.45 
	 Combining antidepressants and hypnotics allows physicians to target 
more sleep-wake mechanisms than a single agent. Since combined therapy 
typically involves lower doses of each medication, side effects are mini-
mized.5 
	 A recent small pilot study treated MDD and insomnia by adding cogni-
tive-behavioral therapy (CBT) for insomnia to the use of escitalopram for  
12 weeks. Researchers reported markedly higher remission rates for both 
MDD and insomnia in treated patients vs. controls.46 
	 Medications. A number of drugs are associated with sleep-wake disor-
ders, including ββ-blockers, dopamine agonists, selective serotonin reuptake 
inhibitors, and anticholinergics (Table 1).47 

Evaluation for insomnia
Insomnia is by far the most common sleep disorder.48,49 
	 According to clinical guidelines, insomnia is defined as “a subjective 
report of difficulty with sleep initiation, duration, consolidation, or quality 
that occurs despite adequate opportunity for sleep, and that results in some 
form of daytime impairment.” (Table 2)5 
	 Acute insomnia, usually defined as lasting less than 2 weeks, is typically 
associated with specific factors such as jet lag, acute illness, menstrual 
cycle, or unusual stress. Chronic insomnia, occurring an average of 3 nights 
a week for more than a month, can be complex and requires a well-thought-
out treatment plan.48,50 
	 Some 85% of insomnia cases are comorbid with a host of medical and 
psychological conditions, including other sleeping disorders such as restless 
legs syndrome (RLS) and obstructive sleep apnea (OSA) (Tables 3 and 
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Table 1. Medications Associated With Sleep-Wake Disturbances

Anticholinergics
Antihypertensives
Antihistamines*
Bronchodilators
βß-blockers
Decongestants
Diuretics
Dopamine agonists*
Hypnotics*
MAO inhibitors
Phenytoin
Quinidine
Selegiline
SSRIs
Thyroid hormone
Xanthines
*Causes excessive sleepiness; other listed agents are associated with insomnia; 
hydrophilic, lipophilic.
MAO = monoamine oxidase; SSRI = selective serotonin reuptake inhibitor 
Zagaria ME. Insomnia, depression, and suicide risk in the elderly: raising awareness.  
US Pharm. 2004;5:30-37.

4).42 (A statement by the National Institute of Health [NIH] suggests calling 
these cases “comorbid insomnia” instead of the more common “secondary 
insomnia,” which the NIH suggests could lead to undertreatment.)49 
	 The first step in evaluating a patient for insomnia is to determine 
whether the sleeping difficulties are decreasing daytime functioning and 
quality of life. 
	 If the answer is Yes, the next step is to establish whether the insomnia is 
primary or comorbid. If an underlying comorbid condition exists, that condi-
tion and the insomnia should be treated concurrently.   
	 Determine the precise nature of the sleep complaint. Patients may be having 
trouble falling asleep, staying asleep, or getting back to sleep after awakening 
during the night, or they may not feel rested and restored in the morning. 
	 The most common complaint overall is nonrestorative sleep; the most 
frequent nocturnal complaint is waking up in the night and experiencing dif-



ficulty getting back to sleep.51 Nocturnal awakenings plague about one third 
of the general population52 and have more impact on daytime functioning 
than other insomnia symptoms.53 
	 Often patients will present with a combination of symptoms.5 For each, 
determine the onset, duration, frequency, and severity to get a clear picture 
of the patient’s situation.
Details of the patient’s sleep-wake pattern will help point to the next steps. 
Questions to ask include: 
•	 What is your habitual daily sleep duration?
•	 Do you have problems falling asleep or staying asleep?
•	 What is the frequency and duration of your nocturnal awakenings? 
•	 How long have you been experiencing insomnia symptoms?
•	 Do you feel sleepy, drowsy, or tired during the day?
•	 Do you snore, have hypertension, or stop-breathing episodes?
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Table 2. Diagnostic Criteria for Insomnia Based on  
The International Classification of Sleep Disorders, 
2nd Edition (ICSD-2)
A. �A complaint of difficulty initiating sleep, difficulty maintaining sleep, 

or waking up too early, or sleep that is chronically nonrestorative or 
poor in quality. 

B. �The above sleep difficulty occurs despite adequate opportunity 
and circumstances for sleep. 

C. �At least one of the following forms of daytime impairment related to 
the nighttime sleep difficulty is reported by the patient: 
1. Fatigue or malaise  
2. Attention, concentration, or memory impairment  
3. Social or vocational dysfunction or poor school performance  
4. Mood disturbance or irritability  
5. Daytime sleepiness  
6. Motivation, energy, or initiative reduction  
7. Proneness for errors/accidents at work or while driving  
8. �Tension, headaches, or gastrointestinal symptoms in                      

response to sleep loss 
     9. Concerns or worries about sleep.  
Schutte-Rodin S, Broch L, Buysse D, et al. Clinical guideline for the evaluation and man-
agement of chronic insomnia in adults. J Clin Sleep Med. 2008;4:487-504.



•	 Have you ever had to fight to stay alert while driving?
•	 �Do you ever have unpleasant, restless feelings in your limbs when you are 

trying to sleep?
•	 What medications are you currently taking?
	 If possible, interview a patient’s bed partner, who can often add 
important information the patient is not aware of. Also ask about nap-
ping and daytime consequences of sleep disturbance, such as fatigue and 
sleepiness, mood disturbances, cognitive difficulties, and quality-of-life 
deterioration. 
	 Diagnostic tools can help ascertain the extent of a patient’s sleep prob-
lems. The Epworth Sleepiness Scale, for example, helps to assess how easily 
the patient falls asleep during everyday activities such as reading, watching 
television, and riding in a car as a passenger (Table 5).54 
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Table 3. Common Comorbid Medical Disorders,  
Conditions, and Symptoms 

Neurologic: Stroke, dementia, Parkinson disease, seizure disorders, 
headache disorders, traumatic brain injury, peripheral neuropathy, 
chronic pain disorders, neuromuscular disorders 
Cardiovascular: Angina, congestive heart failure, dyspnea, dysrhyth-
mias 
Pulmonary: Chronic obstructive pulmonary disease, emphysema, 
asthma, laryngospasm 
Digestive: Gastroesophagral reflux disease, peptic ulcer disease, 
cholelithiasis, colitis, irritable bowel syndrome 
Genitourinary: Incontinence, benign prostatic hypertrophy, nocturia, 
enuresis, interstitial cystitis 
Endocrine: Hypothyroidism, hyperthyroidism, diabetes mellitus 
Musculoskeletal: Rheumatoid arthritis, osteoarthritis, fibromyalgia, 
Sjögren syndrome, kyphosis 
Reproductive: Pregnancy, menopause, menstrual cycle variations 
Sleep disorders: Obstructive sleep apnea, central sleep apnea, 
restless legs syndrome, periodic limb movement disorder, circadian 
rhythm sleep disorders, parasomnias 
Other: Allergies, rhinitis, sinusitis, bruxism, alcohol and other sub-
stance use/dependence/withdrawal



	 Finally, a physical exam may provide clues as to the cause of sleeping 
problems and should take only 5 minutes (Table 6).48 

Getting to know the patient’s habits 
Understanding and treating insomnia can be broken into 3 discrete “P fac-
tors”: predisposing, precipitating, and perpetuating (Figure 3).55 
	 Patients with predisposing factors would include those with anxiety or 
depression, individuals who react with sleep disturbance when stressed, 
those with decreased homeostatic sleep drive. Precipitating factors can be 
various comorbid medical or psychiatric conditions, prescription or non-
prescription drugs, shift work, or stressful life events. Perpetuating factors 
move an acute case of insomnia into a chronic one and include counterpro-
ductive efforts to solve the problem, poor sleep hygiene, and psychological 
conditioning.55

	 Much of insomnia treatment, particularly CBT, tries to break the cycle 
between precipitating and perpetuating factors. 
	 Before starting treatment, get a picture of the patient’s sleep habits. A 
several-week sleep log or diary will show, for example, that the patient 
goes to bed at 10:30 PM and awakes at 6:30 AM during the week,  
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Table 4. Common Comorbid Psychiatric Disorders and Symptoms 

Disorders Category Examples 
Mood Major depressive disorder,  

bipolar mood disorder, dysthymia
Anxiety Generalized anxiety disorder, panic 

disorder, posttraumatic stress disor-
der, obsessive compulsive disorder 

Psychotic Schizophrenia, schizoaffective  
disorder 

Amnestic Alzheimer disease, other dementias 
Disorders usually seen in  
childhood and adolescence

Attention deficit disorder

Other disorders and  
symptoms

Adjustment disorders, personality 
disorders, bereavement, stress

Schutte-Rodin S, Broch L, Buysse D, et al. Clinical guideline for the evaluation and man-
agement of chronic insomnia in adults. J Clin Sleep Med. 2008;4:487-504.



but goes to bed well after midnight and sleeps until late morning on 
weekends. 
Primary measures obtained from a sleep log include: 
•	 bedtime 
•	 sleep latency (SL: time to fall asleep following bedtime) 
•	 number of awakenings and duration of each awakening 
•	 �wake after sleep onset (WASO: the sum of wake times from sleep onset 

to the final awakening) 
•	 time in bed (TIB: time from bedtime to getting out of bed) 
•	 total sleep time (TST: time in bed minus SL and minus WASO) 
•	 sleep efficiency percent (SE equals TST divided by TIB times 100) 
•	 nap times (frequency, times, durations) 
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Table 5. The Epworth Sleepiness Scale

The Epworth Sleepiness Scale
Name					            Age
Today’s Date	   			          M/F

How likely are you to doze off or fall asleep in the following situations, in contrast 
to feeling just tired? This refers to your usual way of life in recent times.  Even if 
you have not done some of these things recently, try to work out how they would 
have affected you. Use the following scale to choose the most appropriate num-
ber for each situation: 

0 = would never doze; 1 = slight chance of dozing;  
2 = moderate chance of dozing; 3 = high chance of dozing  

Situation Chance of dozing
1. Sitting and reading
2. Watching TV
3. Sitting, inactive in a public place (eg, a movie theatre  
	 or a meeting)
4. As a passenger in a car for an hour without a break
5. Lying down to rest in the afternoon when  
	 circumstances permit
6. Sitting and talking to someone
7. Sitting quietly after lunch without alcohol
8. In a car, while stopped for a few minutes in traffic

TOTAL SCORE
Source: Johns MW. A new method for measuring daytime sleepiness: the Epworth  
sleepiness scale. Sleep. 1991;14:540-545.



	 Sleep logs may also include daily reports of sleep quality, medications, 
and caffeine and alcohol consumption.5 
	 The diary can be useful in diagnosing circadian rhythm disorders, such as 
phase advance syndrome, which is more common in elderly patients. Also, 
it will establish a baseline of sleep data for use in tracking the patient’s 
response to therapy.56 
	 At this time, discuss goals with the patient. General goals would be to 
improve sleep duration and quality and to reduce daytime impairments 
associated with poor sleep. More specific goals could be to aim for SL  
<30 minutes, WASO <30 minutes, TST >7 hours, and a decreased number 
of nocturnal awakenings. 
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Table 6. Elements of a Physical Exam When Sleep Problems 
Are Present

Vital signs. Hypertension and respiratory diseases are associated 
with insomnia.
Head and neck. Examine for signs of possible hindrance to breath-
ing, like retrognathia, tonsillar hypertrophy, and enlarged soft palate. 
Also note the size and consistency of the tongue, the size of the 
airway in the pharynx, the appearance of the soft palate, the uvula’s 
size, shape, and position, and evidence of trauma. The nose should 
be examined for obstruction, either from a septal deviation, polyps, 
or engorgement of the turbinates as in chronic allergic rhinitis. Note 
if the nares collapse with inspiration, especially when the patient is 
supine. 
Neck. Examine for thyroid enlargement or nodules. 

Heart. Auscultate for signs of congestive heart failure. 

Lung. Auscultate for degree of asthma and chronic obstructive pul-
monary disease.
Extremities. Examine for signs of arthritis or any other causes of pain.

Neurologic system. Conduct a brief neurologic exam that includes 
the extraocular muscles and peripheral nerves. 

Doghramji PP. Detection of insomnia in primary case. J Clin Psychiatry. 2001;62(suppl 
10):18-26.
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Figure 3. Spielman’s Model of Insomnia: The 3 P’s

Spielman A, et al. In: Hauri PJ (ed). Case Studies in Insomnia. New York, NY: Plenum Press; 1991:1-15.
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Cognitive-behavioral therapy
CBT has been found to be beneficial for both primary and comorbid insom-
nia and is particularly effective in improving nocturnal wakefulness.57 Its 
positive effects typically last longer than those of pharmacotherapy, and no 
side effects have been associated with the treatment.49 
	 The main CBT techniques for treating chronic insomnia include sleep 
hygiene, stimulus-control therapy, sleep restriction, relaxation therapy, and 
cognitive therapy (Table 7).58 
	 Sleep hygiene. The goal of improving sleep hygiene is to promote hab-
its that help sleep and to provide a rationale for subsequent instructions. 
Encourage the patient to create a sleep-enhancing environment: dark, quiet, 
and a comfortable temperature. This will allow the brain to be quiet, relaxed, 
and sleepy.
	 Patients should use the bedroom only for sleep—no reading, watching 
television, talking, or working. Sex is allowed, but not if it contains elements 
of frustration. The bedroom should be restricted to things that are relaxing 
and conducive to sleep. 
	 Restrict consumption of sleep-disrupting substances, particularly near 
bedtime. No caffeine after lunch is a general rule. Alcohol makes patients 
sleepy initially but wakes them up as it leaves their bloodstream during the 
night. Nicotine intake can also disturb sleep.
	 Other items to avoid: eating a heavy meal within 3 hours of bedtime; 
looking at the clock when you awaken in the night, resulting in making it 



harder to go back to sleep; and exposure to bright light during the night. 
	 On the flip side, activities that promote sleep are regular exercise (though 
not too close to bedtime) and setting aside a time during the day for wor-
rying. While the latter strategy may sound simplistic, patients often find it 
effective in stopping their minds from swirling when they first get into bed 
or awaken in the night. They know that they will have a specified opportu-
nity to worry the next day. 
	 Bedtime and wake time consistency should be highly encouraged. This is 
important for routine and to enhance circadian rhythm. 
	 Stimulus-control therapy. The goal of this tactic is to strengthen the 
association between sleep and bed. Tell patients to go to bed only when they 
are sleepy, no matter the time—that is, when they can fall asleep within  
20 minutes, which is a normal sleep latency.48 
	 If the patient does not fall asleep within 20 minutes (an estimated  
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Table 7. Nonpharmacologic Treatments
Techniques Goals
Sleep Hygiene Promote habits that help sleep; provide 

rationale for subsequent instructions
Stimulus-Control Therapy Strengthen bed and bedroom as sleep 

stimulus
Sleep Restriction Improve sleep continuity by limiting time 

spent in bed
Relaxation Reduce arousal and decrease anxiety 

(progressive muscular relaxation, tran-
scendental meditation, yoga, biofeed-
back)

Cognitive-Behavioral 
Therapy

Combines sleep reduction, stimulus con-
trol techniques, sleep restriction with cog-
nitive therapy, challenged dysfunctional 
beliefs and misperceptions about sleep 
and insomnia

Circadian Rhythm 
Entrainment

Reset or reinforce biological rhythm

Bootzin RR, Perlis ML. Nonpharmacologic treatments of insomnia. J Clin Psychiatry. 
1992;53(suppl 6):37-41.
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20 minutes if the patient is following the hygiene rule of not looking at the 
clock), the patient should get out of bed, leave the room, and do something 
quiet and conducive to sleep. Television is permitted as long as watching 
does not stimulate the patient or encourage staying up longer than he/she 
would otherwise.
	 The patient should then try to sleep again, getting out of bed once again if 
sleep does not come within 20 minutes. No matter what time the patient even-
tually falls asleep, he/she must awaken at the same time as any other day. 
	 Patients should not be surprised if they have to get out of bed 7 or 8 times 
in the first couple of days. By the third night, the sleep drive should be high 
and the number of times in and out of bed should decrease, though it can 
take as long as a month for full effect.
	 During that time, try to keep in some contact with the patient to oversee 
the process, whether by e-mail or a faxed sleep log. That will allow the 
physician to make any needed adjustments to the approach. 
	 Sleep restriction. This aims to improve sleep continuity by limiting time 
spent in bed (and therefore cutting overall sleep time) until sleep efficiency 
(SE) improves. Begin by limiting time in bed to the actual amount the 
patient reports sleeping, but not fewer than 4 hours per night. Prohibit sleep 
outside of these hours; naps are not allowed.
	 Ask the patient to report daily the amount of sleep he/she has obtained. 
Compute SE based on a moving average of 5 nights. Once a patient is asleep 
for 85-90% of his/her time in bed, he/she can go to bed 15 minutes earlier 
(always rising at the same time each morning). Elderly patients’ goal is 80% 
SE, and they are allowed a 30-minute nap during the day.59 
	 For example, if a patient has been waking up at 6 AM after sleeping  
5 hours, but being in bed for 8 hours (an SE of 63%), the patient is not 
allowed to go to bed until 1 AM at the start of sleep-restriction therapy. As 
SE improves, bed time can be moved (advanced) earlier until time in bed 
has increased to 8 hours or some other mutually decided figure, with a SE 
of 90% or better. This therapy is not without significant adverse events and 
one must attend to the potential for increased sleepiness that may be induced 
during treatment. Sleep restrictions may be contraindicated among patients 
with major mood disorders.
	 Relaxation therapy. This strategy can be particularly effective for 
patients with naturally elevated arousal levels and is often combined with 
cognitive therapy. Techniques such as progressive muscle relaxation, guided 
imagery, biofeedback, breathing exercises, yoga, meditation, and abdominal 
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breathing aim to lower cognitive arousal states that interfere with sleep.5,58

	 Cognitive therapy. This method seeks to implement cognitive restructur-
ing and takes aim at anxiety-producing and erroneous beliefs about sleep 
and sleep loss.49 
	 Psychotherapeutic sessions focus on factors that predispose (eg, hyper-
arousal) and perpetuate insomnia, including excessive worry about the 
inability to sleep and the daytime consequences of poor sleep, ineffective 
strategies to improve sleep, and excessive time spent in bed trying to fall 
asleep. The last factor can be particularly debilitating as the patient associ-
ates bed with a frustrating, unproductive, and ultimately failed effort.5  
	 Given time constraints, many primary care practices would be hard-pressed 
to enter into long-term counseling programs for their patients with sleep disor-
ders. Recently, abbreviated cognitive therapy has shown promise. 
	 A study by Edinger and Sampson used a brief 2-session program and 
found that 52% of patients reported at least a 50% reduction in wake time 
after sleep onset. Moreover, 56% of patients in the study with pathologic 
scores on a sleep-assessment tool achieved normal scores at the end of the 
study.60 
	 In a more recent study, Edinger and colleagues determined that 4 indi-
vidual biweekly sessions constituted the optimal dosing for cognitive 
therapy intervention.61 Among patients with that dosing, 58% met criteria 
for clinically significant improvement by the end of the treatment compared 
with 44% of those receiving 1 session, 35% of those receiving 8 sessions, 
and 22% of those receiving 2 sessions.61

	 Even more significantly, only the 4-session patients exhibited long-term 
improvements in objective wake time and SE measures at the 6-month 
follow-up.61

	 Delivery of abbreviated cognitive therapy takes training, but it need not 
be done by a psychologist or physician. Nurse practitioners, physician assis-
tants, and nurses can be adequately trained in proper sleep concepts.

Pharmacotherapy options
There are currently 10 Food and Drug Administration (FDA)-approved 
hypnotics for insomnia, all of which act as benzodiazepine receptor agonists 
(BzRAs).62,63 They can be broken into 3 categories:
Older benzodiazepines
•	 Estazolam (ProSom)
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•	 Flurazepam HCl (Dalmane)
•	 Quazepam (Doral)
•	 Temazepam (Restoril)
•	 Triazolam (Halcion)

Newer nonbenzodiazepines
•	 Eszopiclone (Lunesta)
•	 Zaleplon (Sonata)
•	 Zolpidem (Ambien)
•	 Zolpidem extended release (Ambien CR)

Melatonin receptor agonist
•	 Ramelteon (Rozerem) 

	 The most consistent trend in pharmacologic agents for insomnia has been 
the progressive reduction in sedative half-life. This reflects emerging under-
standing that daytime carryover of the sedative effect represents the most 
important side effect for these medications. Half-lives of fewer than 4 hours 
are associated with reduced risk of residual sedation.
	 Though all the newer approved agents have been proven safe and effec-
tive in clinical trials, none is considered superior to all others in a general 
sense; physicians should match patients’ complaints with the characteristics 
of individual agents.
	 For example, eszopiclone’s half-life is slightly longer than that of other 
new agents (though shorter than older benzodiazepines), making it a good 
choice for patients having difficulty staying asleep. Zolpidem is approved 
only for difficulty falling asleep, but zolpidem extended release is approved 
for difficulty falling and staying asleep. Zaleplon’s short half-life means that 
it can be taken in the middle of the night when the patient has at least 4 hours 
left in bed.
	 Most older benzodiazepine hypnotics have a relatively long half-life, 
making them effective in helping patients sleep through the night but poten-
tially impairing next-day cognitive and psychomotor function with lasting 
sedation.6 
	 In selecting an insomnia agent, consider: 
•	 symptom pattern
•	 treatment goals 
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•	 past treatment responses
•	 patient preference
•	 cost
•	 availability of other treatments
•	 comorbid conditions
•	 contraindications
•	 concurrent medication interactions
•	 side effects5

	 Potential adverse effects of BzRAs include residual sedation, memory 
and performance impairment, falls, undesired behaviors during sleep, 
somatic symptoms, drug interactions, and withdrawal and rebound insomnia 
with rapid dose decrease or discontinuation.5 
	 The only approved melatonin receptor agonist, ramelteon, unlike the 
BzRAs, does not cause withdrawal or residual drowsiness.64 However, it has 
limited efficacy in maintaining sleep due to its short half-life.64		
	 Another class of drugs commonly used to treat insomnia is antidepres-
sants. Trazodone is most prescribed, despite a relative paucity of efficacy 
evidence and a lengthy half-life, particularly in the elderly.6,65 Its popularity 
may be related to perceived safety, generic availability, unscheduled status, 
and lack of restrictions on prescription duration.
	 Antidepressants are potentially advantageous for patients experiencing 
chronic insomnia comorbid with depression, but efficacy is not consistent, 
they have a poor side-effect profile, including cardiovascular effects and 
other residual effects, and there is no well-defined effective dose.50,66 
	 Antihistamines, other OTC medicines, and melatonin supplements are 
commonly used by patients to aid sleep, primarily because of their low cost 
and easy availability. Adverse effects include dry mouth, blurred vision, 
urinary retention, constipation, risk of increased intraocular pressure in indi-
viduals with narrow-angle glaucoma, residual daytime sedation, diminished 
cognitive function, and delirium (of particular concern in the elderly).67,68 
	 Other antihistamine disadvantages include inconsistent efficacy, develop-
ment of tolerance to sedative effects within a few days, potential for residual 
effects, and no well-defined effective dose. 
	 Not surprisingly, guidelines promulgated in 2008 specifically do not recom-
mend antihistamines or other OTC sleep aids for treating insomnia because of 
the relative lack of efficacy and safety data.5 
	 Novel agents being studied for insomnia treatment include: 
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•	 5-HT2A antagonists
•	 Low-dose mirtazapine and doxepin
•	 Melatonin receptor agonists
•	 Mixed 5-HT2A and melatonin receptor agonist
•	 Modified sustained-release formulations
•	 Substance P antagonists
•	 Hypocretin/orexin receptor antagonists
•	 H1 receptor antagonists (selective)

CBT and pharmacotherapy combined
Data from combining CBT and medication to treat chronic insomnia indi-
cate that using both is not consistently advantageous or disadvantageous vs. 
CBT alone.5,69

	 There is some support for combined CBT and pharmacotherapy for 
chronic insomnia. Morin and colleagues found in a 1999 study that com-
bined therapy improved wake time somewhat better than either therapy 
alone in the short term, but in the long term it did not perform as well as 
CBT alone.70

	 A more recent study by Morin and colleagues found that the best long-
range outcome for patients with persistent insomnia was obtained by using 
combined therapy during the initial 6 weeks, then employing CBT only 
during long-term maintenance.71 In that initial period, combined therapy 
increased sleep time more than either therapy alone.71 

Other types of sleep disorders 
Restless legs syndrome (RLS). An irresistible and powerful urge to move 
the legs—sometimes described as a “creepy-crawly” feeling—characterizes 
RLS and manifests most strongly at night when resting. Patients with RLS 
often have difficulty falling and staying asleep.48,72 
	 The overall prevalence of RLS is 5-10%, though a study of one primary 
care practice in Idaho found that 24% of patients presenting during the 
course of 1 year had all 4 essential symptoms for an RLS diagnosis.73 
	 Studies have shown that RLS increases with age until 60-79 years and has 
greater prevalence in women than in men; pregnancy is a risk factor.73-75

	 The FDA has approved 2 agents to treat RLS: ropinirole (Requip) and 
pramipexole (Mirapex). Certain dopaminergic agents, sleeping aids, anti-
convulsants, and pain relievers have been found in clinical studies to effec-
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tively relieve RLS symptoms.76,77 
	 Circadian rhythm disorders. Patients with circadian rhythm disorders 
have a biological, internal clock that is out of sync with the environmental 
clock. 
	 Types of circadian difficulties can be advanced sleep phase syndrome 
(getting sleepy early in the evening and awakening in the very early morn-
ing hours), delayed sleep phase syndrome (not getting sleepy until the very 
early morning hours and sleeping until the late morning or early afternoon), 
jet lag, and shift work disorder. 
	 Treatment centers on bright-light therapy to delay or advance sleep sched-
ules. A 10,000-lux light box exposes a patient to bright light at specific times 
to improve sleep timing. 
	 Obstructive sleep apnea (OSA). This common disorder involves breath-
ing stoppages during sleep. During a physical exam, the physician should 
look for specific OSA risk factors, such as snoring, obesity, male gender, 
older age, increased neck circumference, hypertension, sleepiness and 
fatigue, and upper airway restrictions. Suspected OSA can only be diag-
nosed in a formal sleep study in a qualified laboratory.
	 First-line treatment is continuous positive airway pressure; other treat-
ments can involve dental appliances and surgery. 
	 Weight loss can sometimes effectively reduce OSA and its effects. In a 
recent study, obese patients with type 2 diabetes who lost weight enjoyed 
significant improvement in OSA symptoms. Patients in the study who lost 
weight through lifestyle interventions had a mean decrease of 9.7 apnea-
hypopnea events per hour vs. patients receiving only education. At 1 year, 
3 times more participants in the weight-loss group experienced complete 
remission of OSA compared with the education-only group.78 Weight loss, 
however, is not always effective in treating OSA.
	
Special Populations: Women and the Elderly 
Women. Meta-analysis has shown that women experience sleep distur-
bances more often than men.79 Menstrual-related problems including cramp-
ing and heavy flow have been associated with increased insomnia-related 
symptoms, such as daytime sleepiness.80 Many of the hormonal, body, and 
lifestyle changes surrounding pregnancy and childbirth often lead to sleep 
deprivation, fragmented sleep, and circadian rhythm disruption. 
	 Some 60% of menopausal women report that they suffer from insomnia.81 
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Nocturnal hot flashes have been associated with more frequent nighttime 
awakenings, less efficient sleep, and a decrease in deep, slow wave sleep.82 
Severe hot flashes have been associated with chronic insomnia for women 
in midlife.83

	 Studies have found that women taking hormonal therapy have fewer sleep 
disturbances and better sleep quality than those not taking hormonal therapy, 
which could signal a hormonal cause of menopausal insomnia.84,85 This is 
still an area of debate, however.
	 Sleep disturbances in women can cause particular problems. In one recent 
study, investigators reported that poor sleep quality, more frequent problems 
falling asleep, and long sleep latency were associated with higher fasting 
insulin, fibrinogen, and inflammatory biomarkers—but only for women.86 
	 Another study concluded that cognitive decline was associated with sleep 
disturbance in nondemented community-dwelling elderly women.87 
	 The elderly. Sleep complaints rise with age, driven primarily by high 
comorbidity (Figure 4).88 Sleep architecture in the elderly is markedly differ-
ent than that in younger patients. Older patients awake much more frequently 
and more often complain of difficultly falling back asleep. Compared with 
younger patients, the elderly will experience a relatively small percentage of 
slow wave sleep, the most restorative of the sleep levels. 
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	 Several factors can increase wake time after sleep onset, including noc-
turia, OSA, periodic limb movement disorder, pain, and medical conditions 
such as chronic obstructive pulmonary disease. Among clinical correlates 
are daytime sleepiness and falls in the elderly.
	 One study looked at more than 34,000 nursing-home residents to evaluate 
the relationship between insomnia, hypnotic use, and falls. Insomnia, but 
not hypnotic use, was associated with a greater risk (52% more likely) of 
subsequent falls.89 
	 Another study examined sleep disturbance and falls among community-
dwelling women ≥70 years and found that short sleep duration and frag-
mented sleep were associated with an increased risk of falls.90 The increased 
risk was independent of medication use. 
	 In some cases, elderly patients, because of their frequent nighttime awak-
enings, will ambulate, putting themselves at considerable risk for falling. 

Conclusion
Referral to a sleep specialist or for polysomnography is appropriate in 
certain cases, such as for patients who have indicators of RLS, OSA, or 
narcolepsy, and patients who exhibit violent arousals or severe daytime 
impairment. Also, patients who fail to respond to treatment may benefit 
from seeing a sleep specialist.
	 Largely, though, primary care clinicians can successfully diagnose and 
treat sleep disorders. Be vigilant for signs of sleep disorders in patients, and 
take the initiative to routinely ask about sleep habits. Uncovering and treat-
ing sleep disorders can profoundly improve a patient’s overall health status 
and quality of life. 

Case Study
Mrs. M is a 55-year-old woman presenting with a primary complaint of dif-
ficulty staying asleep and early-morning awakening for about 3-4 months. 
She reported waking up several times each night, almost every 2 hours. Her 
scheduled bedtime is 10:30 PM; her wake time is 7:00 AM. 
	 She attributed her sleeplessness in part to hot flashes and her husband’s 
snoring. Her husband has commented on her snoring. 
	 Mrs. M complained of tiredness, poor concentration, and increased fre-
quency of migraines. She drinks 3 cups of coffee in the morning and 1 cup 
in the afternoon. Ten years ago, she had a bout of depression after a close 
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friend’s death.
	 She has high blood pressure and takes a “diuretic,” multivitamin, and 
calcium supplement. Her body mass index is 29 kg/m2. 
	 To illustrate the challenge of treating patients with sleep complaints, when 
this case was presented to an audience of family physicians, 31% believed 
insomnia associated with menopause was the primary diagnosis, 29% voted 
for insomnia associated with OSA, 27% for psychophysiologic insomnia, 
and 13% for insomnia associated with depression.
	 Because of her snoring and history of hypertension, Mrs. M was sent for a 
sleep study, which found OSA. She was diagnosed with psychophysiologic 
insomnia. 
	 Initial treatment focused on improving Mrs. M’s sleep hygiene by restrict-
ing her sleep and using stimulus-control therapy. She was advised not to go 
to bed until 1:45 AM, giving her 5 hours and 15 minutes before she must 
awaken at 7:00 AM. She was not to nap during the day. 
	 Once Mrs. M is able to sleep for 85-90% of the time she is in bed, she 
should go to bed 15 minutes earlier and while still getting up at 7:00 AM. She 
should slowly increase the amount of time in bed by 15-minute intervals until 
she reaches 8 or 8.5 hours and while sleeping at least 90% of the time. 
	 She was instructed to use the time in bed for sleep only; no reading or 
watching television or another activity. 
	 Mrs. M began sleeping better within 3 weeks of initiating sleep restriction 
and stimulus-control therapy. 

References 
1. Stickgold R, Walker MP. Memory consolidation and reconsolidation: what is the role of 
sleep? Trends Neurosci. 2005;28:408-415.
2. Born J, Rasch B, Gais S. Sleep to remember. Neuroscientist. 2006;12:410-424.
3. Wallander MA, Johansson S, Ruigómez A, et al. Morbidity associated with sleep disorders in pri-
mary care: A longitudinal cohort study. Prim Care Companion J Clin Psychiatry. 2007;9:338-345.
4. Wilson JF. Is sleep the new vital sign? Ann Intern Med. 2005;142:877-880.
5. Schutte-Rodin S, Broch L, Buysse D, et al. Clinical guideline for the evaluation and manage-
ment of chronic insomnia in adults. J Clin Sleep Med. 2008;4:487-504.
6. Benca RM. Diagnosis and treatment of chronic insomnia: a review. Psychiatr Serv. 2005; 
56:332-343.
7. National Sleep Foundation. 2009 Sleep in America Poll. Summary of Findings. March 2009. 
http://www.sleepfoundation.org/article/sleep-america-polls/2009-health-and-safety. Accessed 
December 1, 2009.
8. Colten HR, Altevogt BM, eds. Committee on Sleep Medicine and Research. Sleep 
Disorders and Sleep Deprivation: An Unmet Public Health Problem. Executive Summary. 
Washington, DC: National Academies Press; 2006. http://books.nap.edu/openbook.php?record_
id=11617&page=1. Accessed December 1, 2009.

27

Insomnia: A Primary Care Primer on Diagnosis and Treatment



9. Rosen RC, Zozula R, Jahn EG, Carson JL. Low rates of recognition of sleep disorders in 
primary care: comparison of a community-based versus clinical academic setting. Sleep Med. 
2001;2:47-55.
10. Zozula R, Rosen RC, Jahn EG, Engel SH. Recognition of sleep disorders in a community-
based setting following an educational intervention. Sleep Med. 2005;6:55-61.
11. Papp KK, Penrod CE, Strohl KP. Knowledge and attitudes of primary care physicians 
toward sleep and sleep disorders. Sleep Breath. 2002;6:103-109.
12. Centers for Disease Control and Prevention. Perceived insufficient rest of sleep among 
adults—United States, 2008. Morb Mortal Wkly Rep. 2008;58:1175-1179.
13. Tasali E, Leproult R, Ehrmann DA, Van Cauter E. Slow-wave sleep and the risk of type 2 
diabetes in humans. Proc Natl Acad Sci USA. 2008;105:1044-1049.
14. Rogers AE, Aldrich MS, Caruso CC. Patterns of sleep and wakefulness in treated narcoleptic 
subjects. Sleep. 1994;17:590-597.
15. Belenky G, Wesensten NJ, Thorne DR, et al. Patterns of performance degradation and res-
toration during sleep restriction and subsequent recovery: a sleep dose-response study. J Sleep 
Res. 2003;12:1-12.
16. Roehrs T, Shore E, Papineau K, Rosenthal L, Roth T. A two-week sleep extension in sleepy 
normals. Sleep. 1996;19:576-582.
17. Arnedt JT, Owens J, Crouch M, et al. Neurobehavioral performance of residents after heavy 
night call vs after alcohol ingestion. JAMA. 2005;294:1025-1033.
18. Ferrie JE, Shipley MJ, Cappuccio FP, et al. A prospective study of change in sleep duration: 
associations with mortality in the Whitehall II cohort. Sleep. 2007;30:1659-1666.
19. Ikehara S, Iso H, Date C, et al. Association of sleep duration with mortality from car-
diovascular disease and other causes for Japanese men and women: the JACC study. Sleep. 
2009;32:259-301.
20. Hublin C, Partinen M, Koskenvuo M, Kaprio J. Sleep and mortality: a population-based 
22-year follow-up study. Sleep. 2007;30:1245-1253.
21. Parish JM. Sleep-related problems in common medical conditions. Chest. 2009;135:563-572.
22. Zee PC, Turek FW. Sleep and health: everywhere and in both directions. Arch Intern Med. 
2006;166:1686-1688.
23. Vgontzas AN, Liao D, Bixler EO, et al. Insomnia with objective short sleep duration is asso-
ciated with a high risk for hypertension. Sleep. 2009;32:491-497.
24. Knutson KL, Van Cauter E, Rathouz PJ, et al. Association between sleep and blood pressure 
in midlife: the CARDIA sleep study. Arch Intern Med. 2009;169:1055-1061.
25. Javaheri S, Storfer-Isser A, Rosen CL, Redline S. Sleep quality and elevated blood pressure 
in adolescents. Circulation. 2008;118:1034-1040.
26. National Sleep Foundation. Teens and Sleep. Summary of Findings. 2006. http://www.sleep-
foundation.org/article/sleep-america-polls/2006-teens-and-sleep. Accessed January 7, 2010.
27. Gangwisch JE, Heymsfield SB, Boden-Albala B, et al. Sleep duration as a risk factor for 
diabetes incidence in a large US sample. Sleep. 2007;30:1667-1673.
28. Nedeltcheva AV, Kessler L, Imperial J, Penev PD. Exposure to recurrent sleep restriction in 
the setting of high caloric intake and physical inactivity results in increased insulin resistance 
and reduced glucose tolerance. J Clin Endocrinol Metab. 2009;94:3242-3250.
29. Knutson KL, Van Cauter E. Associations between sleep loss and increased risk of obesity 
and diabetes. Ann N Y Acad Sci. 2008;1129:287-304.
30. Vgontzas AN, Liao D, Pejovic S, et al. Insomnia with objective short sleep duration is asso-
ciated with type 2 diabetes: a population-based study. Diabetes Care. 2009;32:1980-1985.
31. Singh M, Drake CL, Roehrs T, et al. The association between obesity and short sleep dura-
tion: a population-based study. J Clin Sleep Med. 2005;1:357-363.
32. Yu Y, Lu BS, Wang B, et al. Short sleep duration and adiposity in Chinese adolescents. 
Sleep. 2007;30:1688-1697.
33. Taheri S, Lin L, Austin D, et al. Short sleep duration is associated with reduced leptin, 
elevated ghrelin, and increased body mass index. PLoS Med. 2004;1:e62.
34. Kohatsu ND, Tsai R, Young, T, et al. Sleep duration and body mass index in a rural popula-

28

Insomnia: A Primary Care Primer on Diagnosis and Treatment



tion. Arch Intern Med. 2006;166:1701-1705.
35. Stranges S, Cappuccio FP, Kandala NB, et al. Cross-sectional versus prospective associa-
tions of sleep duration with changes in relative weight and body fat distribution: the Whitehall II 
study. Am J Epidemiol. 2008;167:321-329.
36. Knutson KL, Spiegel K, Penev P, Van Cauter E. The metabolic consequences of sleep depri-
vation. Sleep Med Rev. 2007;11:163-178.
37. Van Cauter E, Holmback U, Knuston K, et al. Impact of sleep and sleep loss on neuroendo-
crine and metabolic function. Horm Res. 2007;67(suppl 1):2-9.
38. Spiegel K, Tasali E, Penev P, Van Cauter E. Brief communication: Sleep curtailment in 
healthy young men is associated with decreased leptin levels, elevated ghrelin levels, and 
increased hunger and appetite. Ann Intern Med. 2004;141:846-850.
39. King CR, Knutson KL, Rathouz PJ, et al. Short sleep duration and incident coronary artery 
calcification. JAMA. 2008;300:2859-2866.
40. Eguchi K, Pickering TG, Schwartz JE, et al. Short sleep duration as an independent 
predictor of cardiovascular events in Japanese patients with hypertension. Arch Intern Med. 
2008;168:2225-2231.
41. Cohen S, Doyle WJ, Alper CM, et al. Sleep habits and susceptibility to the common cold. 
Arch Intern Med. 2009;169:62-67.
42. Ford DE, Kamerow DB. Epidemiologic study of sleep disturbances and psychiatric disor-
ders: an opportunity for prevention? JAMA. 1989;262:1479-1484.
43. Chang P, Ford DE, Mead LA, et al. Insomnia in young men and subsequent depression: the 
Johns Hopkins Precursors Study. Am J Epidemiol. 1997;146:105-114. 
44. Nierenberg AA, Keefe BR, Leslie VC, et al. Residual symptoms in depressed patients who 
respond acutely to fluoxetine. J Clin Psychiatry. 1999;60:221-225.
45. Fava M, McCall WV, Krystal A, et al. Eszopiclone co-administered with fluoxetine in 
patients with insomnia coexisting with major depressive disorder. Biol Psychiatry. 2006; 
59:1052-1060.
46. Manber R, Edinger JD, Gress JL, et al. Cognitive behavioral therapy for insomnia enhances 
depression outcome in patients with comorbid major depressive disorder and insomnia. Sleep. 
2008;31:489-495.
47. Zagaria ME. Insomnia, depression, and suicide risk in the elderly: raising awareness. US 
Pharm. 2004;5:30-37.
48. Doghramji PP. Detection of insomnia in primary care. J Clin Pyschiatry. 2001;62(suppl 
10):18-26.
49. National Institutes of Health State of the Science Conference statement. Manifestations and 
management of chronic insomnia in adults, June 13-15, 2005. Sleep. 2005;28:1049-1057.
50. National Sleep Foundation. Treating Insomnia in the Primary Care Setting [monograph]. 
2000.
51. Ancoli-Israel S, Roth T. Characteristics of insomnia in the United States: Results of the 1991 
National Sleep Foundation Survey. Sleep. 1999;22(suppl 2):S347-S353. 
52. Ohayon MM. Nocturnal awakenings and comorbid disorders in the American general popu-
lation. J Psychiatr Res. 2008;43:48-54.
53. Ohayon MM. Difficulty in resuming or inability to resume sleep and the links to daytime 
impairment: definition, prevalence and comorbidity. J Psychiatr Res. 2009;43:934-940.
54. Johns MW. A new method for measuring daytime sleepiness: the Epworth sleepiness scale. 
Sleep. 1991;14:540-545.
55. Spielman A. In: Hauri PJ, ed. Case Studies in Insomnia. New York, NY: Plenum Press; 
1991:1-15. 
56. Morin CM, Hauri PJ, Espie CA, et al. Nonpharmacologic treatment of chronic insomnia: an 
American Academy of Sleep Medicine review. Sleep. 1999;22:1134-1156.
57. Edinger JD, Olsen MK, Stechuchak KM, et al. Cognitive behavioral therapy for patients 
with primary insomnia or insomnia associated predominantly with mixed psychiatric disorders: 
a randomized clinical trial. Sleep. 2009;32:499-510.
58. Bootzin RR, Perlis ML. Nonpharmacologic treatments of insomnia. J Clin Psychiatry. 

29

Insomnia: A Primary Care Primer on Diagnosis and Treatment



1992;53(suppl):37-41.
59. Spielman AJ, Saskin P, Thorpy M. Treatment of chronic insomnia by restriction of time in 
bed. Sleep. 1987;10:45-56.
60. Edinger JD, Sampson WS. A primary care “friendly” cognitive behavioral insomnia therapy. 
Sleep. 2003;15:177-182.
61. Edinger JD, Wohlgemuth WK, Radtke RA, et al. Dose-response effects of cognitive-behav-
ioral insomnia therapy: a randomized clinical trial. Sleep. 2007;30:203-212.
62. Lieberman JA. Update on the safety considerations in the management of insomnia 
with hypnotics: incorporating modified-release formulations into primary care. Prim Care 
Companion J Clin Psychiatry. 2007;9:25-31.
63. Physicians’ Desk Reference. 58th edition. Montvale, NJ; 2004.
64. Hardeland R. New approaches in the management of insomnia: weighing the advantages of 
prolonged-release melatonin and synthetic melatoninergic agonists. Neuropsychiatr Dis Treat. 
2009;5:341-354. 
65. Mendelson WB. A review of the evidence for the efficacy and safety of trazodone in incom-
nia. J Clin Psychiatry. 2005;66:469-476.
66. Jancin B. Psychotropics modestly raise cardiac arrest risk. Clin Psych News. April, 2000:28.
67. Mendelson WB. In: Poceta JS, Mitler MM, eds. Sleep Disorders: Diagnosis and Treatment. 
Totowa, NJ: Humana Press; 1998:137-160. 
68. Richardson GS, Roehrs TA, Rosenthal L, et al. Tolerance to daytime sedative effects of H1 
antihistamines. J Clin Psychopharmacol. 2002;22:511-515.
69. Jacobs GD, Pace-Schott EF, Stickgold R, Otto MW. Cognitive behavior therapy and phar-
macotherapy for insomnia. Arch Intern Med. 2004;164:1888-1896.
70. Morin CM, Colecchi C, Stone J, et al. Behavioral and pharmacological therapies for late-life 
insomnia: a randomized controlled trial. JAMA. 1999;281:991-999.
71. Morin CM, Vallières A, Guay B, et al. Cognitive behavioral therapy, singly and combined 
with medication, for persistent insomnia: a randomized controlled trial. JAMA. 2009;301:2005-
2015.
72. Earley CJ. Restless legs syndrome. N Engl J Med. 2003;348:2103-2109.
73. Nichols DA, Allen RP, Grauke JH, et al. Restless legs syndrome symptoms in primary care: 
a prevalence study. Arch Intern Med. 2003;163:2323-2329.
74. Berger K, Luedemann J, Trenkwalder C, et al. Sex and the risk of restless legs syndrome in 
the general population. Arch Intern Med. 2004;164:196-202.
75. Allen RP, Walters AS, Montplaisir J, et al. Restless legs syndrome prevalence and impact: 
REST general population study. Arch Intern Med. 2005;165:1286-1292.
76. Restless Legs Foundation. Frequently Asked Questions. http://www.rls.org/Page.
aspx?pid=543#14. Accessed December 1, 2009.
77. Hening WA. Current guidelines and standards of practice for restless legs syndrome.
Am J Med. 2007;120(1 suppl 1):S22-S27.
78. Foster GD, Borradaile KE, Sanders MH, et al. A randomized study on the effect of weight 
loss on obstructive sleep apnea among obese patients with type 2 diabetes: the sleep AHEAD 
study. Arch Intern Med. 2009;169:1619-1626.
79. Zhang B, Wing YK. Sex differences in insomnia: a meta-analysis. Sleep. 2006;29:85-93.
80. Strine TW, Chapman DP, Ahluwalia IB. Menstrual-related problems and psychological dis-
tress among women in the United States. J Womens Health (Larchmt). 2005;14:316-323.
81. Soares CN, Murray BJ. Sleep disorders in women: clinical evidence and treatment strate-
gies. Psychiatr Clin N Am. 2006;29:1095-1113.
82. Moline ML, Broch L, Zak R, Gross V. Sleep in women across the life cycle from adulthood 
through menopause. Sleep Med Rev. 2003;7:155-177.
83. Ohayon MM. Severe hot flashes are associated with chronic insomnia. Arch Intern Med. 
2006;166:1262-1268.
84. Sarti CD, Chiantera A, Graziottin A, et al. Hormone therapy and sleep quality in women 
around menopause. Menopause. 2005;12:545-551.
85. Gambacciani M, Ciaponi M, Cappagli B, et al. Effects of low-dose, continuous combined 

30

Insomnia: A Primary Care Primer on Diagnosis and Treatment



hormone replacement therapy on sleep in symptomatic postmenopausal women. Maturitas. 
2005;50:91-97.
86. Suarez EC. Self-reported symptoms of sleep disturbance and inflammation, coagulation, 
insulin resistance and psychosocial distress: evidence for gender disparity. Brain Behav Immun. 
2008;22:960-968.
87. Yaffe K, Blackwell T, Barnes DE, et al. Preclinical cognitive decline and subsequent sleep 
disturbance in older women. Neurology. 2007;69:237-242.
88. Mellinger GD, Balter MB, Uhlenhuth EH. Insomnia and its treatment: prevalence and cor-
relates. Arch Gen Psychiatry. 1985;42:225-232. 
89. Avidan AY, Fries BE, James ML, et al. Insomnia and hypnotic use, recorded in the minimum 
data set, as predictors of falls and hip fractures in Michigan nursing homes. J Am Geriatr Soc. 
2005;53:955-962.
90. Stone KL, Ancoli-Israel S, Blackwell, T, et al. Actigraphy-measured sleep characteristics and 
risk of falls in older women. Arch Intern Med. 2008;168:1768-1775.

31

Insomnia: A Primary Care Primer on Diagnosis and Treatment



32

Insomnia: A Primary Care Primer on Diagnosis and Treatment

POSTTEST

1. According to a recent poll, what percentage of Americans experi-
enced any sleep problem at least a few nights a week?
a. 18%
b. 45%
c. 64%
d. 80%

2. Which part of sleep is the most restorative? 
a. Rapid eye movement
b. Stage 1
c. Stage 2
d. Slow wave sleep

3. Sleeping 9 hours or more a night has been associated with which of 
the following?
a. Increased mortality
b. Increased risk of alcoholism
c. Decreased blood pressure
d. Excessive daytime sleepiness

4. Longer sleep has been associated with lower calcification incidence. 
One extra hour of sleep a night can decrease the estimated odds of 
calcification by 
a. 10%
b. 25%
c. 33%
d. 50%

5. Many insomnia sufferers are also diagnosed with major depressive 
disorder (MDD). Giving such patients both an antidepressant for MDD 
and a hypnotic for insomnia is
a. Often efficacious with few adverse effects
b. Rarely effective
c. Useful under very specific circumstances
d. Dangerous and not recommended

AECOM  Course Number: 3565
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6. The definition of insomnia in clinical guidelines includes all of the 
following except 
a. An adequate opportunity to sleep
b. Daytime impairment
c. Difficulty with sleep initiation
d. Sleep duration <6 hours per night

7. Cognitive therapy seeks to reduce anxiety-producing and erroneous 
beliefs about sleep and sleep loss. According to a recent study recent 
study by Edinger and colleagues, how many biweekly sessions constituted  
optimal dosing? 
a. 2
b. 4
c. 6
d. 8

8. Which of the following is not a risk factor for obstructive sleep 
apnea? 
a. Female gender
b. Older age
c. Hypertension
d. Increased neck circumference

9. What percentage of menopausal women report sleep problems? 
a. 25%
b. 50%
c. 60%
d. 75%

10. In the elderly, insomnia has been associated with which of  
the following?
a. Obstructive sleep apnea
b. Overuse of medications
c. Increased risk of falls
d. Increased heart disease


