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9Sleep and its functions 

Sleep is a fundamental biological process 
crucial in numerous bodily functions such as 
neural development, learning, memory, emo-
tional regulation,[1] and cardiovascular and 
metabolic processes. Sleep also plays a signif-
icant role in recovery, energy conservation, 
and survival.[2] The definition of 'normal' sleep 
is not standardised, as the sleep needed for 
optimal health varies between individuals and 
across different age groups. People experience 
more frequent awakenings and reduced total 
sleep time as they age. The American Thoracic 
Society suggests that the optimal sleep dura-
tion in adults is 7–9 hours.[1] sleep disorders 
are common, cause significant morbidity, and 
have a substantial economic impact, but they 
are treatable.[1]

Definition of insomnia and its prevalence 
Insomnia is a common sleep disorder that 

can be defined in several ways: "a recurring and 
reversible neurobehavioral state characterised 
by relative perceptual disengagement from and 
unresponsiveness to the environment", "diffi-
culty in initiating or maintaining sleep or expe-
riencing early morning awakening those results 
in dissatisfaction with sleep quantity or qual-
ity",[3] and "a disorder characterised by persis-
tent difficulty with sleep onset, maintenance, 
consolidation, or quality".[4]

Insomnia is estimated to affect approxi-
mately 30% of adults.[5] According to the guide-
lines from the National Institute of Health and 
Care Excellence, both short sleep duration (≤ 
6 hours per 24 hours) and long sleep duration 
(>9-10 hours per 24 hours) are associated with 
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adverse health outcomes, including increased 
mortality risk. Long Sleep duration may also 
indicate underlying health issues or physical 
inactivity.[6]

Physiology of sleep
Sleep-onset latency is the average time it 

takes for a person to fall asleep, which is typi-
cally less than 30 minutes.[7] Sleep is character-
ised by cyclical alternations between non-rapid 
eye movement (NREM) and rapid eye move-
ment (REM) sleep. The purpose of these sleep 
stage alterations is not fully understood, but 
irregular cycling and absent sleep stages are 
associated with sleep disorders. For instance, 
a sudden transition from deep sleep to light 
sleep or wakefulness can lead to night terrors.

Effects of age and gender on sleep: Sleep re-
quirements change throughout an individual's 
life.[8] Infants typically sleep for most of the day, 
with sleep duration gradually decreasing over 
the first year of life. By around the age of 10, 
children generally need between 9 and 11 hours 
of sleep. Sleep needs continue to decrease into 
adulthood, with older adults typically sleeping 
less than 8 hours. This reduction in sleep needs 
in older age can contribute to insomnia, as older 
adults often spend the same amount of time or 
more in bed but struggle to achieve the amount 
of sleep they got in their younger years.[8]

Age also affects the characteristics of sleep. 
Older individuals often experience poorer ob-
jectively measured sleep, shorter sleep dura-
tion, reduced sleep efficiency, and increased 
arousal. A comprehensive study of older adults 
living at home in the USA found these changes 
more prevalent in men than women.[9] The same 
study found a stronger association between 
subjective reports of poor sleep and older age 
in women who have physical health complica-

tions related to insomnia.

Diagnosis of insomnia
According to the criteria set by the Inter-

national Classification of Sleep Disorders for 
Chronic Insomnia Disorder, insomnia is diag-
nosed when a person experiences at least one 
of the following sleep difficulties for a minimum 
of three nights per week over three months: dif-
ficulty falling asleep, difficulty staying asleep, 
or waking up too early. These sleep difficulties 
are often accompanied by at least one associ-
ated issue such as fatigue; impaired attention, 
concentration, and memory; compromised so-
cial, family, occupational or academic perfor-
mance; mood disturbances or irritability; day-
time sleepiness; reduced motivation or energy; 
a propensity for errors or accidents; and con-
cerns or dissatisfaction with sleep.

Chronic insomnia 
Insomnia frequently originates from a par-

ticular issue, such as a significant life stressor 
like job loss or transition to a more challenging 
role. It can also be triggered by events that alter 
sleep routines, like the arrival of a newborn or 
the commencement of shift work. For some in-
dividuals, this short-term insomnia evolves into 
a long-term condition.[9]

The development of chronic insomnia can 
be conceptualised through various stages, as 
explained by the cognitive-behavioural model 
of "predisposing, precipitating, perpetuating 
and protective factors". Individuals may initial-
ly experience acute insomnia, which often re-
solves when a triggering event is no longer a 
concern. However, if acute insomnia persists, 
individuals may adopt various coping behav-
iours, such as altering their bedtime routines, 
to improve their sleep. These behaviours can 

• Insomnia is a persistent difficulty with sleep onset, maintenance, consolidation, or quality. 

• In Western countries, one-third of adults experience difficulty initiating or maintaining sleep at least once a week.

• More than 100,000 deaths can be attributed to medical errors caused by sleep deprivation.

• The relationship between poor sleep and mental health problems is complex and bidirectional. 

• The first-line treatment for chronic insomnia  recommended by the American College of Physicians is CBTi.

Insomnia: Causes and Management
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inadvertently become perpetuating factors 
that maintain insomnia over time.

Symptoms and impact of sleep 
Insomnia symptoms can become deeply 

rooted due to perpetuating factors that lead to 
conditioned arousal or hyperarousal associated 
with sleep. Treatments aim to address these 
perpetuating factors, thereby reducing condi-
tioned arousal and improving sleep patterns.

In Western countries, one-third of adults 
experience difficulty initiating or maintaining 
sleep at least once a week.[10] Among these in-
dividuals, 6–15% are believed to meet the cri-
teria for insomnia. A significant 75% of patients 
report symptoms persisting for at least a year.

About two-thirds of adults do not achieve 
the recommended hours of sleep.[10] Insomnia, 
which is 1.5-2 times more prevalent in women 
than in men,[11] is comorbid with a psychiatric 
disorder in 50% of diagnosed cases. 

The economic impact of insomnia is sub-
stantial, with the overall costs exceeding 
US$100 billion per year in the USA.[12] A Eu-
ropean study modelled the financial costs of 
insufficient sleep, including disruption from in-
somnia and other sleep difficulties, across five 
countries. In the UK, the estimated cost was 
1.86% of Gross Domestic Product or US$50 
billion.[13]

According to the Centre for Disease and 
Prevention, 35% of adults do not get enough 
sleep (7 hours per day). Furthermore, 40% of 
people aged 40–59 reported getting less than 
the recommended amount of sleep. Insomnia, 
the most common sleep disorder, affects 30% 
of the adult US population, with 10% suffering 
from chronic insomnia.

Living with insomnia has several adverse 
consequences. Approximately 75–90% of peo-
ple living with insomnia have an increased risk 
of conditions such as hypoxaemia and glycogen 
storage disease. However, about 10 million in-
dividuals in the USA remain undiagnosed.[14]

Insomnia and sleep deprivation not only 
harm the individual but can also endanger those 
around them. More than 100,000 deaths can 
be attributed to medical errors caused by sleep 

deprivation, according to the National Centre 
for Biotechnology Information. Sleepiness, a 
common symptom of insomnia, contributes to 
almost 20% of all car accidents and injuries.[15]

Insomnia can occur at any age but is most 
common in older adults.[16] The prevalence of 
insomnia is also higher in people with comor-
bid conditions, such as chronic obstructive pul-
monary disease, heart failure, chronic pain, and 
psychiatric conditions, including depression, 
anxiety, substance abuse, and post-traumatic 
stress disorder.[6]

Approximately 50% of individuals diag-
nosed with insomnia have a comorbid psychi-
atric disorder,[17] making insomnia a common 
diagnostic feature of several mental disorders.

Acute insomnia is prevalent and typically 
lasts for a few days or weeks, resolving once 
the triggering factor is removed. A longitudinal 
study in a UK population (n=870 with insomnia) 
found that 69% of people reporting insomnia 
at baseline had insomnia at 12 months of fol-
low-up, with the persistence of insomnia signif-
icantly associated with older age.[18] Addition-
ally, a Canadian population-based longitudinal 
study (n=388 with insomnia) found that 74% 
of people had insomnia persisting for at least 
one year, and 46% had insomnia that lasted for 
three years.[19] The persistence of insomnia was 
more prevalent in women and older adults with 
severe symptoms at baseline.[20]

Various behavioural and environmental fac-
tors can perpetuate insomnia. These include 
premature bedtime, excessive time in bed, 
consumption of caffeine or alcohol, sleep-re-
lated worries, and engaging in activities such 
as reading or watching television before sleep. 
Factors like noise, bedroom temperature, light 
exposure, and lifestyle habits, such as frequent 
travel across time zones and extended sleep on 
days off, can also contribute to the persistence 
of insomnia symptoms. Identifying and modify-
ing these factors is crucial to behavioural inter-
ventions for treating chronic insomnia.

Insomnia and mental health 
The relationship between poor sleep and 

mental health problems is complex and bidi-
rectional, but enhancing sleep quality can safe-

Sarmad Nadeem
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guard mental health. For instance, insomnia is 
a risk factor for the onset of major depressive 
episodes.[21] Among patients with insomnia, 8% 
have major depression, and in patients with de-
pression, 80% have insomnia.[21] The treatment 
of sleep problems can improve depression. In 
the context of anxiety, 27% of patients with in-
somnia also have anxiety disorders.[21] Among 
these, 90% have insomnia, of which 60%–90% 
have experienced trauma.[22] Insomnia can 
precede, co-develop, or develop after the onset 
of mental health problems. It is a predictor of 
the development of depression,[21] post-trau-
matic stress disorder, psychotic symptoms, 
anxiety, suicidality, and cognitive difficulties, 
such as impaired memory, attention, and con-
centration. Moreover, insomnia can decrease 
an individual's quality of life and functionality, 
including poor work performance, increased 
work absenteeism, increased risk of motor 
vehicle accidents, and increased risk of falls 
among older adults.

A meta-analysis of 21 longitudinal epidemi-
ological studies found that persistent insomnia 
increased the risk of depression.[21] 

Insomnia and other comorbidities
Persistent insomnia is associated with an in-

creased risk of cardiovascular disease and type 
2 diabetes and a possible increase in all-cause 
mortality.[22] Common comorbid conditions in-
clude obesity, sleep apnoea, cardiopulmonary 
diseases, chronic renal failure, diabetes, neu-
rological disorders, chronic pain, hypertension, 
and cardiovascular diseases.

Assessment of insomnia 
Insomnia, akin to depression, anxiety, and 

pain, lacks an objective test and is typically 
evaluated clinically. Key questions are essential 
in identifying treatment targets. For instance, 
if patients exhibit comorbid depression or anx-
iety, it is crucial to ensure that the treatment 
for these conditions is optimised. Alternatively, 
if a specific trigger, such as a snoring partner, 
disrupts their sleep, working with the patient 
to find solutions to mitigate the environmental 
trigger is vital.

The assessment of insomnia extends be-

yond merely diagnosing the condition. A com-
prehensive evaluation is crucial to understand 
the scope and impact of potential perpetuating 
factors. Various tools are available for this pur-
pose, emphasising subjective sleep measure-
ments using a sleep diary. Such an assessment 
facilitates the setting of expectations and the 
identification of treatment targets relevant to 
the patient. Moreover, screening for sleep dis-
orders is vital; referral to a suitable sleep medi-
cine specialist is warranted if necessary.

In a clinical interview for insomnia, several 
key areas should be addressed. The presenting 
problem, the current sleep issue, should be dis-
cussed first. This is followed by exploring the 
patient's sleep history, including early sleep 
patterns, chronotype, triggers, and changes. 
The impact of insomnia on daytime activities 
and how these symptoms are managed is also 
crucial. A comprehensive history should be 
taken, including family sleep history, personal 
and family medical history, current sleep-wake 
schedule, and sleep habits. The patient's sleep 
environment, including bedroom conditions, 
lifestyle, and sleep hygiene, should be evalu-
ated. The patient's general health, including 
any comorbidities, should be assessed. Mental 
health comorbidities should also be consid-
ered. Finally, a diagnosis should be made, con-
sidering any differential diagnoses, necessary 
investigations, and the need for screening for 
other sleep disorders. 

When managing insomnia, it is essential 
to consider and exclude other sleep disorders 
that may present with similar symptoms. A 
comprehensive differential diagnosis includes 
conditions such as restless leg syndrome, pe-
riodic leg movement disorders, obstructive 
sleep apnoea, and circadian rhythm disorders. 
Each situation requires specific management 
strategies and can contribute to sleep distur-
bances similar to those observed in insomnia. 
Poor sleep hygiene is another factor that often 
exacerbates sleep issues and is a critical area 
for intervention.

Management of insomnia 
The interventions used to address insomnia 

can be summarised as follows: 

Insomnia: Causes and Management
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1. Treating underlying medical or psychiatric 
conditions.

2. Psychoeducation. 
3. CBTi. 
4. Pharmacological interventions. 

The primary treatment for chronic insomnia 
recommended by the American College of Phy-
sicians is cognitive behavioural therapy for in-
somnia (CBTi).[23] CBTi is a structured program 
that helps individuals modify their thoughts 
and behaviours that contribute to insomnia. A 
meta-analysis by Okajima, Komada, and Inoue 
demonstrated that CBTi has moderate to signif-
icant effects on various sleep parameters, indi-
cating its efficacy as a treatment.[23]

 CBTi employs various strategies, including:

1. Stimulus control: Restricting the bed to 
sleep and sex only, avoiding tossing and 
turning, and getting out of bed when una-
ble to sleep to engage in a relaxing activity 
until sleepiness returns.

2. Sleep schedule: Setting a consistent wake 
time and appropriate bedtime.

3. Sleep restriction: Limiting bedtime to 
match the actual sleep time plus an addi-
tional 30 min with a minimum window of 5 
hours to improve sleep efficiency.

4. Sleep environment optimisation: Adjusting 
bedroom temperature, reducing noise, and 
ensuring darkness to create a conducive 
sleep environment.

5. Cognitive approaches: Addressing irration-
al thoughts about sleep and employing re-
laxation techniques to quiet the mind.

The first-line treatment recommended by 
the American College of Physicians Meta-Anal-
ysis of randomised controlled trials compared 
CBTi to the control, and CBTi had moderate to 
significant effects on the following:[23]

• Time to fall asleep
• Total time awake at night
• Wake time after falling asleep
• Time in bed
• Early morning awakenings
• Proportion of time in bed asleep efficiency 

(sleep efficiency)

CBTi is an effective treatment for insomnia 
when delivered individually, in a small group 
format, or digitally as a web or mobile interven-
tion,[24] particularly as an intervention for short-
term treatment of chronic insomnia. Moreover, 
there are indications that the beneficial effects 
of CBTi may last well beyond the termination 
of the active treatment.[24] Improvements in 
Sleep following CBTi for chronic insomnia me-
diate improvements in mental health symp-
toms, well-being, and quality of life.

The stages of CBTi start with assessment, 
followed by providing education about sleep, 
working on sleep scheduling and restrictions, 
and providing additional treatments, as appro-
priate. 

Pharmacological interventions

Although CBTi is a first-line treatment, 
pharmacological interventions may sometimes 
be necessary. These include situations of acute 
insomnia, when starting selective serotonin re-
uptake inhibitors (SSRIs) that cause insomnia, 
or when chronic insomnia does not respond 
to CBTi. The choice of medication depends on 
specific sleep issues, such as difficulty in sleep 
initiation or maintenance.

Medications used for insomnia range from 
short-acting agents, such as zolpidem, for sleep 
initiation to longer-acting drugs, such as zopi-
clone or temazepam, for maintenance. Sedative 
antidepressants may be used when insomnia 
coexists with depression, and medications, 
such as amitriptyline, are used for patients with 
chronic pain. The general guidance is to pre-
scribe when it is a short-lived insomnia when 
starting SSRI, the patient has Chronic insomnia 
that does not respond to CBTi, or CBTi is una-
vailable, or the patient is waiting for it. Also, we 
need to consider prescribing if the insomnia 
is causing significant distress or adversely af-
fecting the patient's mental health. Insomnia is 
sporadic, and the medication is likely to be used 
occasionally.

According to the National Institute Guide-
lines on the use of Hypnotics,[25] The choice of 
hypnotics must be considered carefully. The 
choice is tailored to the patient's needs and 
physical and mental comorbidities, and careful 

Sarmad Nadeem
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discussion with the patient around the poten-
tial side effects, benefits, dependency, toler-
ance, and other risks must be discussed before 
initiating the treatment. With precise manage-
ment of the patient's expectations and agree-
ment on a timeframe to review the medication, 
If the stimulation is needed for sleep initiation, 
then a short-acting medication with a quick on-
set of action, such as zolpidem or melatonin, is 
needed. If it is for sleep initiation and mainte-
nance, then we need to consider the longer-act-
ing drug, zopiclone or temazepam. If the patient 
struggles with staying asleep, consider an op-
tion of antihistaminic, zopiclone or temazepam.
[25,26] 

When there are comorbidities, we need to 
consider the other medications the patients are 
on and the risks of interaction or worsening of 
the other conditions. For example, if the patient 
has depression, we can consider a sedative an-
tidepressant to treat depression and insomnia. 
A similar consideration is needed if the patient 
is presenting with psychotic symptoms. The use 
of sedative antipsychotics would be a reasona-
ble option to reduce polypharmacy interaction 
and provide the needed treatment for the two 
comorbid conditions of psychosis and insomnia. 
[25] 

The administration of medications for in-
somnia is typically brief and specifically cus-
tomised to the unique requirements of each 
patient, necessitating the continuous monitor-
ing and review of the prescribed drugs. If the 
patient is already undergoing medication, it 
becomes crucial to deliberate on the necessity 
to decrease the dosage to circumvent potential 
side effects, tolerance, withdrawal symptoms, 
and dependency. It is advisable to consider a 
cautious reduction of the dose by approximate-
ly 25% every one to two weeks, establishing ad-
aptable target dates, forewarning the patient 
about the possibility of rebound insomnia, and 
closely tracking the progress. [25,26]

CONCLUSION 
Sleep disorders, prevalent in society, con-

tribute significantly to morbidity and a di-
minished quality of life. Insomnia is the most 

frequently observed sleep disorder, with ob-
structive sleep apnea trailing closely behind. 
It is imperative to conduct a comprehensive 
assessment and provide a clear explanation, 
along with a management plan that includes 
pertinent information about pharmacological 
and non-pharmacological treatment options. 
A thorough discourse on the potential risks, in-
cluding tolerance, dependency, interaction, side 
effects, and risk-benefit analysis, is essential for 
considering the treatment option. It is always 
advisable to refer to the most recent local, na-
tional, and international protocols and guide-
lines to ensure the implementation of the latest 
evidence-based interventions.
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