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Abstract
Insomnia disorder is defined as difficulty in falling asleep, maintaining sleep, and early morning awakenings. Common daytime
consequences experienced are fatigue, mood instability and impaired concentration. In chronic insomnia these symptoms persist
over a period of at least three months. Chronic insomnia can also be a symptom of a variety of disorders. The pathophysiology of
insomnia is theorised as a disorder of nocturnal and daytime hyper-arousal as a result of increased somatic, cortical and cognitive
activation. The causes of insomnia can be categorized into situational, medical, psychiatric and pharmacologically-induced. To
diagnose insomnia, it is required to evaluate the daytime and nocturnal symptoms, as well as psychiatric and medical history.
The Diagnostic and Statistical Manual 5 Criteria (DSM-5) also provides guidelines and criteria to be followed when diagnosing
insomnia disorder. Goals of treatment for insomnia disorder are to correct the underlying sleep complaint and this, together with
insomnia symptoms, their severity and duration, as well as co-morbid disorders will determine the choice of treatment. In the
majority of patients, insomnia can be treated without pharmacological therapy and cognitive behavioural therapy is considered
first-line therapy for all patients with insomnia. The most common pharmacological insomnia treatments include benzodiazepines
and benzodiazepines receptor agonists. To avoid tolerance and dependence, these hypnotics are recommended to be used at the
lowest possible dose, intermittently and for the shortest duration possible. A combination of cognitive behavioural therapy and
pharmacological treatment options is recommended for chronic insomnia.
Keywords: insomnia, benzodiazepines, cognitive behavioural therapy, sleep wake cycle, pharmacologic treatment

Introduction

Classification of Insomnia

According to statistics insomnia is the most common known sleep

Insomnia disorder is a DSM-5 (The American Diagnostic and
Statistical Manual of Mental Disorders, 5th ed.) diagnosis
allocated to individuals who experience recurrent poor sleep
quantity or quality, leading to anxiety which often causes distress
or impairment in important areas of functioning.1,6 Categorized
as a sleep-wake disorder, insomnia is characterized by difficulty
in falling asleep, staying asleep and/or by waking early in the
morning and being unable to get back to sleep, which contributes
to a sensation of unrefreshing sleep.5-6 The DSM-5 Sleep-Wake
Disorders Work Group in collaboration with other nosology
systems (e.g. International Classification of Sleep Disorders, third
edition [ICSD-3]) incorporate changes in diagnoses. The most
significant change from the DSM-IV in sleep-wake diagnostic
criteria in the insomnia classification is the removal of the
distinction between primary and secondary insomnia. Insomnia
is recognized as a disorder that needs independent clinical
attention, emphasizing the comorbid nature of the disorder and
calls for treatment of both insomnia and other medical disorders.
The DSM-5 has also included frequency as a diagnostic criterion,
and changed the presentation duration for symptoms to be
diagnosed as chronic insomnia.1

disorder and 6–10 % of individuals meet the criteria for insomnia
disorder. About one-third of adults report having experienced
symptoms of insomnia, with 10–15% recording impaired
daytime functioning. Healthy sleep is required for restoring
functioning and vitality, maintaining immune function and
promoting memory consolidation. However, many individuals
are affected with sleep disorders. Untreated sleep disorders
can increase the risk of heart disease, memory problems, motor
vehicle accidents, and impaired functioning.1-3 Furthermore, 40%
of people with insomnia also suffer from psychiatric disorders
such as anxiety and depression.4 Insomnia is more prevalent in
the older population and in a study by the National Institute
on Aging, of 9 000 patients aged 65 years or older, more than
80% reported a sleep-related disturbance.4-5 Despite being the
most prevalent sleep disorder, only 5% of people suffering from
insomnia seek medical help and 10–15% use non-prescription
drugs and alcohol.5
www.tandfonline.com/oemd
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Insomnia can further be divided into transient, acute/short term
and chronic insomnia.

onset of REM sleep. In REM stage the heart rate, blood pressure

Transient insomnia is difficulty in sleeping that lasts for a few
days or up to one week. It can be caused by anxiety over short
term life events leading to acute situational stress, such as a job
interview, relationship troubles or conditions such as the flue.7

rate decreases. Cerebral blood flow increases and rapid eye

and respiratory rate increases and the gastrointestinal motility
movement is seen, but there is still generalized muscle atonia or
paralysis which stops us from acting out our dreams.10
Table 1: Differences between NREM and REM11

Acute insomnia, also called adjustment- or stress relatedinsomnia, occurs for a period of less than three months. It is
usually associated with more persistent stressful situations
caused by stressful life events such as a financial crisis, death or
illness of a loved one or change of environment. It commonly
resolves without any treatment interventions.8
Chronic insomnia is associated with difficulty in sleeping and
early morning awakening for more than three nights a week
and the symptoms persist for at least three months. It can be
associated with a wide variety of disorders.9

NREM

REM

In adults it constitutes about
75–80% of total sleep time

Follows after every NREM cycle

Has four stages which cyclically
occur 4 to 5 times at night

Characterised by an increased
heart rate, postural muscle atonia
and increased activity on the EEG

Non rapid eye movements
which are a sign of quiet
wakefulness occur at stage 1
and disappear in the deeper
sleep stages

Most dreams happen during REM
sleep

Stages 3 and 4 are referred to
as deep sleep, because arousal
threshold is high (perceived as
high-quality sleep)

Symptoms of insomnia disorder can include the following1:
• Trouble falling asleep at night
• Lying awake for long periods of time

Circadian Rhythm and Regulation of Sleep

• Waking several times during the night

The sleep cycle indicates a normal circadian rhythm which is

• Waking up early and being unable to get back to sleep

regulated by the suprachiasmatic nucleus in the hypothalamus,

• Daytime fatigue and sleepiness

also called the biological clock.5 The suprachiasmatic nucleus

• Inability to concentrate or impaired memory function

induces sleep by inhibiting the reticular activating system

• Poor occupational or academic performance, difficulty
focusing

through regulation of its preoptic nucleus (sleep inducer)
which puts the cortex to sleep.10 Orexins, also called the wake-

• Irritability

up chemicals are released by the hypothalamus just before

• Lack of motivation and energy.

waking up and awakens the cortex.10 The neurochemistry

Overview of Normal Sleep

involved in sleep is complex and difficult to localize to a specific

Sleep is defined as a partial unconcious state whereby

phase seems to be controlled by the basal forebrain and the

stimulation can cause a person to be aroused. This is different

dorsal raphe nucleus which contains most of the serotonergic

from a coma in which a person cannot be aroused by any

bodies.5 The cholinergic cells in the mesencephalic, medullary,

area and neurotransmitter of the brain; however, the NREM

kind of stimuli. It is a cyclical behaviour that alternates with

and pontine gigantocellular regions regulate the REM phase.

wakefulness. The cyclical process has two phases, non-rapid

Other neurotransmitters involved in sleep include dopamine,

eye movement (NREM) and rapid eye movement (REM).10

norepinephrine, acetylcholine, histamine and neuropeptides

A healthy individual normally has four to six cycles of REME and

such as substance P and corticotropin-releasing factor.10

NREM which last for about 70 to 120 minutes. The two phases are
described and distinguished by the patterns they display on the

Etiology and Pathophysiology of Insomnia

electroencephalogram (EEG). There are 4 stages of NREM and a

The causes of insomnia can be categorized into situational,

healthy individual will progress through these stages before the

medical, psychiatric and pharmacologically induced. Insomnia

REM period.10 Stage 1 and 2 occur during the first 30–45 minutes

can be precipitated by underlying medical conditions described

of sleep and is a state between wakefulness and sleep which

in Table 2.5 The condition can directly cause insomnia or the

can be described as feeling sleepy or drowsy. As we fall deeper

symptoms can make it difficult for the patient to sleep (e.g.

into sleep the cycle progress into stages 3 and 4, also called

chronic pain). Approximately 50% of people suffering from

slow wave sleep or delta wave, because of the slow activity of

insomnia have a psychiatric disorder, most commonly depressive

the wave patterns on the EEG.5 These waves are characterised

disorders.12

by high amplitude and a slow activity. Blood pressure, heart
rate and metabolic activity also decrease. After reaching NREM

The pathophysiology of insomnia is theorised as a disorder of

stage 4, occurring about 90 minutes after the commencement

nocturnal and daytime hyper arousal as a result of increased

of sleep, the EEG wave pattern quickly changes as if backtracking

somatic, cortical and cognitive activation. This can be explained

through the stages until alpha waves are reached, indicating the

at three levels, cognitive, emotional and physiological.13
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Table 2: Causes of insomnia5
SITUATIONAL
Personal problems, work related stress, financial crisis, conditions that cause extreme tiredness
MEDICAL
Endocrine disorders (diabetes, hyperthyroidism)
Cardiovascular conditions (angina, heart failure, arrhythmias)
Respiratory conditions (asthma, sleep apnoea)
Chronic pain
Gastrointestinal disorders (gastroesophageal reflux disease, ulcers)
Neurological disorders (delirium, epilepsy, Parkinson’s disease)
Pregnancy
PSYCHIATRIC
Disorders that affect the mood such as mania and major depressive disorder
Substance abuse
Disorders that cause excessive worrying, nervousness and apprehension, such as generalized anxiety and obsessive compulsive disorder
PHARMACOLOGICALLY INDUCED
Centrally-acting adrenergic blockers, steroids and stimulants, anticonvulsants, diuretics, selective serotonin reuptake inhibitors

Physiological hyper arousal

Past medical history

Physiological hyper arousal is associated with increased

electroencephalographic activity. A study which aimed at

Involves checking for any medical conditions and use of drugs
known to cause insomnia. Disorders that cause insomnia
(Table 2) include hyperthyroidism, gastrointestinal conditions,
psychiatric disorders, asthma and cardiovascular diseases.11

examining psychophysiological reactivity to emotional stimuli

Physical examination

metabolic activity, temperature, heart rate and increased brain
glucose consumption. It is also characterised by high frequency

demonstrated that there was inhibition to facial muscle activity

This is aimed at finding signs related to for example sleep
apnoea, to exclude any differential diagnoses. This can include
an enlarged uvula, tonsils and tongue, obesity, nasal obstruction
and mandibular hypoplasia.11

and increased cardiac vagal tone in response to insomnia as
compared with good sleepers.9

Cognitive hyper arousal

of sleep leads to increased alertness for sleep related threats (e.g.

The DSM-5 provides guidelines and criteria to be followed
when diagnosing insomnia. Figure 1 shows some of the criteria
stipulated in the DSM-IV-TR for diagnosing insomnia, together
with the adjusted changes made by the DSM-5.1

watching the clock), which indefinitely increases the severity of

Managing Insomnia

Cognitive hyper arousal is a result of anxiety and persistent
intrusive thoughts which cause hyper vigilance. The cognitive
14

hyper arousal concept infers that the anxiety associated with lack

the condition.9

Goals of treatment for insomnia disorder are to correct the
underlying sleep complaint, being either dissatisfaction with
sleep owing to falling asleep, frequent waking during the night
or early morning awakening. They also include to improve
daytime functioning and sleepiness and avoid side-effects from
selected therapies.5,6,15 The choice of treatment of insomnia will
depend on the specific sleep complaint or insomnia symptoms,
their severity and duration, as well as co-morbid disorders. The
willingness of the patient to engage in behavioural therapies
and the vulnerability of patients to side-effects of medicines will
also play a role in managing the disorder.6,16

Diagnosis and Evaluation of Insomnia
Insomnia diagnosis requires evaluation of the daytime and
nocturnal symptoms. A full evaluation comprises of a psychiatric
and medical history.6

History of present illness
Includes assessing the patient for any insomnia related
symptoms. This can be achieved by gathering information
like the onset and duration of symptoms. The patient must be
asked if there are any events (change of environment, e.g. work,

Transient insomnia, occurring as a result of an acute stressor,
should resolve with non-pharmacological measures like good
sleep hygiene practices and with careful use of sedativehypnotics. In patients presenting with an acute onset insomnia
of short duration and with an identifiable precipitant, the Food
and Drug Administration (FDA) has approved pharmacological
agents for short-term use. However, in chronic insomnia it is
recommended that patients receive appropriate treatment for
co-existing medical and psychiatric disorders that contribute to
the sleeping disorder.5-6 Treatable secondary causes of insomnia,
for example depression, pain, restless leg syndrome and sleep

medication use, or a new medical disorder) that coincide with
onset of the symptoms. Questions relating to latency of sleep
(time it takes to sleep after getting into bed), number and
times of awakenings during the night as well as frequency and
duration of daytime naps must be asked to evaluate the quality
and quantity of sleep.11 Other important factors to note are the
events which occur just before bedtime, such as physical activity,
food and alcohol consumption. Patients must be told to keep a
sleep diary where they can detail the events and factors related
to insomnia symptoms.11
www.tandfonline.com/oemd
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EFFECTS ON QUALITY AND QUANTITY OF SLEEP
Increased sleep latency
Frequent waking up during the night with difficulty returning to sleep
Early morning awakenings
IMPAIRMENT IN DAYTIME FUNCTIONING
Poor occupational or academic perfomance
Fatigue and sleepiness during the day
Mood changes

Poor concentration
Negative effect on personal relationships and social functioning
Behavioural difficulties

IMPAIRMENT IN DAYTIME FUNCTIONING
Sleep difficulty occurs for at least three nights a week and is present for at least three months
Difficulty in sleeping occurs despite adequate opportunity to sleep

Figure 1: Criteria for Diagnosis of Insomnia Disorder1

also indicated, that although CBT has a less immediate effect,
it is superior to pharmacological treatment when assessed
6–12 months after treatment discontinuation.19,26

apnoea, should first be considered, before continuation with
insomnia medications.15 A two-tiered approach, combining
cognitive behavioural therapy (CBT) with pharmacological
treatment options are recommended for chronic insomnia.

Other approaches with the potential to improve sleep,
complementary to psychotherapy, are non-invasive brain
stimulation approaches which include thermostimulation and
transcranial direct current stimulation. These approaches can
induce local activity changes in selected areas of the human
cortex and via the cortico-thalamocortical feedback loops; these
techniques could modulate arousal and sleep.9,27

Non-pharmacological measures
In the majority of patients insomnia can be treated without
pharmacological therapy.5-6,9 CBT is considered first-line therapy
for all patients with insomnia, including those with coexisting
disorders.15,17-19 Studies also indicate that CBT may be more
effective than pharmacological therapy for certain measures
of insomnia in patients 55 years or older.20-21 CBT is most
commonly known for sleep-wake behaviour (sleep hygiene)
recommendations, stimulus control procedures and cognitive
techniques (Table 1). These address dysfunctional behaviours
and beliefs about sleep that contribute to the endurance
of insomnia. Hence, CBT targets those factors that maintain
insomnia over time, such as dysregulation of sleep drive, sleep
interfering behaviours and sleep-related anxiety. CBT is usually
delivered over the course of 4–8 sessions (30–60 minutes each)
that occur weekly or every other week.22

Education about normal sleep and advice on good sleep hygiene
and stimulus control are essential for all patients suffering from
insomnia disorder.

Pharmacological treatment options
Pharmacological treatment for insomnia includes different
classes of medications, with differing mechanisms of action,
reflecting the multiple neural systems that regulate sleep.
The benzodiazepine-receptor agonists are the most widely
used agents, and act by strengthening the ‘flip-flop sleep
switch’ between the sleep-wake cycle.6,9,16 However, the nonprescription, off-label use of primarily antihistamines, like
diphenhydramine, accounts for almost half of the medications
routinely used for insomnia.29

The core-components of CBT as described in Table 3 have
remained mainly unchanged in the past two decades. The
major barrier to the implementation of CBT is the lack of experts
available to provide adequate therapy.9,22 However, recent
developments address this limitation by the use of shorter
therapies and also include internet-based versions,23 abbreviated
behavioural treatments24 and stepped-care models ranging from
self-help to individualised psychotherapy.25 These have shown
efficacy similar to that of face-to-face CBT.23

Benzodiazepine Receptor Agonists
Benzodiazepines bind to the unique benzodiazepine receptor
binding site of the GABAA receptor complex, resulting in agonistic
effects on GABAergic transmission and hyperpolarization of
neuronal membranes. The increase in intrinsic activity of the
inhibitory neurotransmitter GABA enhances inhibitory outputs
to all the major cell groups in the brainstem and hypothalamus
that promote arousal. Benzodiazepines enhance the sleeppromoting effects of homeostatic sleep-drive and decrease
activity in the arousal systems (e.g. histamine, serotonin,
acetylcholine and orexin). They therefore also relieve insomnia
by reducing sleep latency and increasing total sleep time.5-6,9,16

Disadvantages of CBT are that improvements are typically not
seen until 3–4 weeks into treatment and during the first weeks
there is often an acute reduction in total sleep time, contributing
to increased day-time sleepiness.18 Nevertheless, potential
advantages include fewer side-effects, and a clear focus on
treating the factors that may contribute to chronic insomnia, in
an effort to produce long-term positive effects.22 Studies have
www.tandfonline.com/oemd
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Table 3: Components of cognitive behavioural therapy for management of insomnia disorder5-6,15,28
Sleep hygiene

• Increase exercise to 3–4 times weekly (not close to bedtime)
• Limit intake of alcohol, caffeine and nicotine
• Create a comfortable sleep environment; keep bedroom dark, avoid extreme temperatures and loud noises, remove
bedroom clocks from sight
• Avoid drinking large quantities of liquids in the evening to prevent night-time trips to the bathroom
• Eat a light snack before bedtime, not a large meal
• Use relaxation and anxiety management techniques before bedtime

Stimulus control

• Maintain a regular sleep cycle (establish regular times to wake up and go to sleep; including weekends)
• Leave the bed when unable to sleep for more than 15–30 minutes, and perform a non-stimulating activity (e.g. read, listen
to soft music) until drowsy
• Sleep only as much as necessary to feel refreshed
• Go to bed only when sleepy, use the bed only for sleep or intimacy; do not read or watch television in bed
• Sleep-restriction: reduce time in bed to perceived total sleep time (not less than 5–6 hours), avoid daytime or evening
naps
• Do not take troubles and worries to bed, practice breathing exercises or meditation to improve relaxation

The benzodiazepine receptor agonists include the traditional
benzodiazepines (e.g. oxazepam, flurazepam, quazepam,
estazolam, temazepam and triazolam) and the nonbenzodiazepines (e.g. zolpidem, zaleplon and eszopiclone)
which act on the same receptor as the benzodiazepines, but
without the traditional chemical structure.5-6

withdrawal, tolerance and rebound insomnia.5,15 Oxazepam is
the recommended drug of choice by the EML28 and is an example
of a drug that can be used if patients wake during early hours.
Regular reassessment of the benefits and risks is recommended
for benzodiazepine receptor agonists and if discontinuation is
indicated, gradual, supervised tapering in combination with CBT
for insomnia is recommended for chronic users.16,29

Benzodiazepines are classified as being long-acting,
intermediate-acting, short-acting or ultra-short acting according
to their plasma half-lives. Due to benzodiazepines varying
predominantly in their half-life, the specific choice of drug is
usually based on the insomnia symptom (e.g. difficulty initiating
sleep against difficulty maintaining sleep) and the onset of
action.6,15 Benzodiazepines have a number of potential acute
adverse-effects described together with their different half-lives
and time of onset in Table 4.30

Miscellaneous Agents (antihistamines, Sedating
antidepressants)
The off-label use of sedating antidepressants and the use
of antihistamines are common for insomnia management.
Antihistamines, such as diphenhydramine and doxylamine are
generally safe and effective for treating mild insomnia. Patients
however quickly experience tolerance to the sedative effects and
the anticholinergic side-effects such as constipation, especially
in the elderly.31-32

The benzodiazepines are FDA-approved for insomnia, intended
for short-term use and patients should be discouraged from
using these medicines for extended periods. The FDA also
recommends lower doses of benzodiazepines and the nonbenzodiazepines in women and in geriatrics. Benzodiazepines
are not approved or recommended for chronic insomnia use,
and very long-acting benzodiazepines are not recommended
due to risk of daytime side-effects.6,15

Antidepressants are alternatives to benzodiazepines, especially
for patients who have depression or are at risk of substance abuse.
The sedating antidepressants, such as amitriptyline and doxepin
are effective for inducing sleep continuity, taking advantage
of the antihistaminergic, anticholinergic and serotonergic and
adrenergic antagonistic activity of these agents.12,32 Doxepin, a
tricyclic antidepressant, is FDA-approved for the treatment of
insomnia at dosages of 3–6 mg and has shown significant effects
on sleep maintenance, but no benefit for sleep-onset latency
beyond two days of treatment.31 Mirtazepine is another sedating
antidepressant that may help patients sleep, but also causes daytime sedation and weight gain. Trazodone (generally at doses of
25–100 mg) can also improve sleep continuity and is popular

The non-bezodiazepine, zolpidem (available in SA) and zaleplon
or short- or medium-acting benzodiazepines will be first-line
therapy for acute insomnia with difficulties in falling asleep.
Zolpidem does not appear to have significant effects on next-day
psychomotor performance, it is less disruptive of sleep stages,
than bezodiazepine hypnotics, as well as associated with less

Table 4: Pharmacokinetics and side-effects of Benzodiazepine receptor agonists used for Insomnia disorder30
Medication
Benzodiazepine
Hypnotics

Non-benzodiazepine
receptor agonists
a
b

Half-lifea
(Hours)

tmax b
(Hours)

<6

1

Ultra-short acting: triazolam,
midazolam
Short-acting: oxazepam,
temazepam
Intermediate- acting:
alprazolam, lorazepam

>6

1.5

12–24

2

Zolpidem
Zaleplon

2–2.6
1

1.6
1

Most common side-effects
Somnolence (daytime sedation), ataxia, anterograde
amnesia, complex sleep-related behaviours (e.g.
sleepwalking)

Somnolence, dizziness, headache, nausea, abdominal
pain, disturbance in attention

Half-life of parent drug
Time to peak plasma concentration
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or behavioural therapy is difficult, as both have their limitations
and advantages. Research has shown that CBT was effective
in treating the general population of adults, as well as elderly
patients with chronic insomnia disorder. Furthermore, CBT is
non-invasive and has been shown to likely have fewer harms,
such as addiction to pharmacological agents. Medications,
however, usually produce rapid improvements and are widely
available, but the risk of adverse-effects (like daytime sedation)
and risk of dependence may complicate their use. Tolerance
and dependence can be avoided by using hypnotics only for
the shortest duration possible at the lowest possible dose,
intermittently. Patient education about the frequency of drug
use and the expected duration of therapy can also help prevent
development of dependence.

for treating insomnia in patients prone to substance abuse and
bupropione-induced insomnia, as trazodone does not cause
dependence. Other side-effects that might be experienced
include morning sedation, orthostatic hypotension (at higher
doses) and priapism. Trazodone has also shown efficacy for
insomnia co-occurring with major depression.33
Few data support the use of these agents, although they
have been increasingly used. These drugs are associated
with substantial side-effects, such as rebound insomnia after
withdrawal, arrhythmia’s and liver dysfunction. They are not
approved for long-term use and may require medical monitoring;
however, the major advantage of these agents is the absence of
dependency.9,34

Melatonin Receptor Agonist (Ramelteon)
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