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Abstract
Delirium is one of the most common and clinically signifi cant 

neuropsychiatric syndromes encountered in hospitalized adults, particularly 

among older patients, critically ill individuals, and those undergoing major 

surgery. Characterized by an acute disturbance in attention, awareness, 

and cognition, delirium is associated with increased mortality, prolonged 

hospitalization, functional decline, institutionalization, long-term cognitive 

impairment, and substantial healthcare costs. Despite its prevalence, delirium 

remains underrecognized, especially in patients presenting with hypoactive 

symptoms.

Advances in recent years have improved understanding of the complex 

pathophysiological mechanisms underlying delirium, highlighting the interplay 

between neuroinfl ammation, neurotransmitter imbalance, oxidative stress, 

blood-brain barrier dysfunction, and impaired cerebral network connectivity. 

Prevention through multicomponent, non-pharmacological interventions 

remains the most effective strategy for reducing delirium incidence, while 

pharmacological therapy continues to have a limited role and should be 

reserved for carefully selected patients with severe distress or behaviours that 

threaten patient or staff safety.

Emerging research has focused on artifi cial intelligence (AI)-based 

prediction models, blood-based biomarkers, electroencephalography, and 

precision medicine approaches that may improve early identifi cation of high-

risk patients and facilitate individualized prevention strategies. However, 

important challenges remain, including the underrecognition of hypoactive 

delirium, limited evidence supporting pharmacological interventions, and the 

need for prospective validation of emerging diagnostic technologies.

This narrative review summarizes the contemporary evidence regarding 



Wadhwa D (2026) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres2322 2

 

Introduction
It is two o'clock in the morning. A previously 

independent 78-year-old woman insists she 
must catch a train that left decades ago. She re-
peatedly attempts to climb out of bed, pulls at 
her intravenous line, and no longer recognizes 
her daughter. By morning she is calm, yet later 
that afternoon she struggles to maintain atten-
tion long enough to answer simple questions. 
This is more than confusion. It is delirium, one 
of the most common, costly, and potentially 
preventable complications of acute hospitaliza-
tion. 

Delirium is an acute neuropsychiatric syn-
drome characterized by disturbances in atten-
tion, awareness, and cognition that develop 
over a short period and fl uctuate throughout the 
course of the day. It represents a manifestation 
of acute brain dysfunction precipitated by medi-
cal illness, surgery, medication eff ects, or other 
physiological stressors in vulnerable individu-
als. Although delirium has long been recognized 
as a medical emergency, it remains one of the 
most frequently underdiagnosed complications 
of hospitalization, particularly among older 
adults and patients presenting with hypoactive 
symptoms. Unlike dementia, which typically 
develops gradually over months or years, delir-
ium has an abrupt onset and fl uctuating course, 
making prompt recognition essential for timely 
investigation and treatment [1-3].

Delirium aff ects approximately 15-30% of 
hospitalized medical patients, with substan-
tially higher rates reported among critically ill 
individuals, postoperative patients, and older 
adults. In intensive care units, the incidence 
may exceed 50%, and among mechanically ven-
tilated patients, reported rates approach 80%. 
Delirium is independently associated with in-

creased mortality, prolonged hospitalization, 
functional decline, institutionalization, health-
care expenditures, and persistent cognitive im-
pairment that may continue long after hospi-
tal discharge. Despite these signifi cant conse-
quences, hypoactive delirium remains particu-
larly underrecognized because patients often 
appear withdrawn, quiet, or excessively som-
nolent rather than overtly agitated, resulting in 
delayed diagnosis and missed opportunities for 
intervention [2-4].

The pathogenesis of delirium is complex and 
multifactorial, refl ecting the interaction be-
tween baseline patient vulnerability and acute 
physiological insults. Contemporary research 
has expanded our understanding of the biologi-
cal mechanisms involved, highlighting the roles 
of neuroinfl ammation, neurotransmitter dys-
regulation, oxidative stress, blood-brain barrier 
dysfunction, impaired cerebral metabolism, and 
disruption of large-scale neuronal networks. At 
the same time, growing evidence has demon-
strated that a substantial proportion of delirium 
episodes are preventable through multicompo-
nent, non-pharmacological interventions fo-
cused on early mobilization, sleep optimization, 
medication review, hydration, orientation, and 
family engagement. These advances have shift-
ed the emphasis of delirium care from reactive 
management toward proactive prevention and 
early recognition [2-6].

Despite important progress, several chal-
lenges remain. Delirium continues to be over-
looked in routine clinical practice, particularly 
in patients with hypoactive presentations or 
pre-existing dementia, and pharmacologi-
cal treatment options remain limited. In recent 
years, emerging technologies, including artifi -
cial intelligence (AI)-based prediction models, 
machine learning algorithms, blood-based bi-

the epidemiology, pathophysiology, risk factors, diagnosis, prevention, and management of delirium in hospitalized adults 

while highlighting current controversies, recent advances, and future directions that may shape clinical practice.
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omarkers, electroencephalography (EEG), and 
digital health tools, have generated consider-
able interest as potential methods for improving 
early detection and individualized prevention. 
While these innovations show promise, most 
remain investigational and require further vali-
dation before widespread clinical implementa-
tion [6-14]. 

As population’s age and medical complexity 
continues to increase, the burden of delirium is 
expected to rise worldwide. Improving recogni-
tion, prevention, and evidence-based manage-
ment therefore remains a major priority across 
all areas of inpatient care. This narrative re-
view summarizes the contemporary evidence 
regarding the epidemiology, pathophysiology, 
risk factors, diagnosis, prevention, and man-
agement of delirium in hospitalized adults. In 
addition, it critically examines current contro-
versies, recent advances in delirium research, 
and future directions that may shape clinical 
practice over the coming decade.

Epidemiology
Delirium is among the most common neu-

rological complications of acute hospitaliza-
tion and represents a major source of morbidity, 
mortality, and healthcare utilization worldwide. 
Reported incidence varies according to patient 
population, underlying illness severity, and the 
diagnostic methods employed. Delirium aff ects 
approximately 15 to 30% of general medical in-
patients, while substantially higher rates are 
observed among critically ill individuals, post-
operative patients, and older adults. In inten-
sive care units, the incidence frequently exceeds 
50%, and among mechanically ventilated pa-
tients, reported rates may approach 80% [2-5].

Advanced age remains one of the strongest 
risk factors for delirium owing to age-related 
reductions in physiological reserve, increasing 
multimorbidity, polypharmacy, and a higher 
prevalence of pre-existing cognitive impair-

ment. Delirium is particularly common fol-
lowing major orthopaedic, cardiac, and vascu-
lar surgery, where perioperative physiological 
stress, anaesthetic exposure, pain, and infl am-
mation contribute to increased susceptibility. 
Similarly, patients with severe infection, sep-
sis, malignancy, organ failure, and critical ill-
ness experience disproportionately high rates 
of delirium because of systemic infl ammatory 
responses and metabolic disturbances [2-4,15].

The clinical consequences of delirium extend 
well beyond the acute hospital admission. Nu-
merous studies have demonstrated independent 
associations between delirium and prolonged 
hospitalization, increased healthcare costs, 
functional decline, falls, institutionalization, 
hospital readmission, persistent cognitive im-
pairment, and both short and long-term mor-
tality. Delirium has also been identifi ed as an in-
dependent risk factor for subsequent dementia, 
particularly among older adults with underlying 
cognitive vulnerability. These fi ndings empha-
size that delirium is not merely a transient man-
ifestation of acute illness but rather an impor-
tant predictor of adverse patient outcomes and 
long-term loss of independence [2-4].

Despite its high prevalence, delirium remains 
substantially underrecognized in routine clini-
cal practice. Hypoactive delirium, characterized 
by reduced motor activity, lethargy, and with-
drawal, is particularly likely to be missed be-
cause aff ected patients often appear calm rather 
than agitated. Consequently, delayed recogni-
tion may postpone investigation of underlying 
reversible causes and reduce opportunities for 
early intervention [2,3].

Pathophysiology
The pathophysiology of delirium is multi-

factorial and remains incompletely understood. 
Current evidence supports a multifactorial 
model in which delirium develops through the 
interaction between baseline patient vulner-
ability and acute physiological stressors. Rather 
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than resulting from a single pathological proc-
ess, delirium appears to refl ect the convergence 
of neuroinfl ammation, neurotransmitter dys-
regulation, oxidative stress, impaired cerebral 
metabolism, blood-brain barrier dysfunction, 
circadian rhythm disruption, and altered neu-
ronal network connectivity [2,5,6].

One of the leading hypotheses involves sys-
temic infl ammation. Acute illness, infection, 
trauma, or surgery trigger the release of pro-in-
fl ammatory cytokines, including interleukin-1, 
interleukin-6, and tumour necrosis factor-α. 
These infl ammatory mediators activate mi-
croglia and astrocytes within the central nerv-
ous system, resulting in neuronal dysfunction, 
altered synaptic transmission, and impaired 
cerebral communication. Older adults and pa-
tients with pre-existing neurodegenerative 
disease appear particularly susceptible because 
age-related neuroinfl ammatory changes reduce 
the brain's ability to maintain normal cognitive 
function during physiological stress [5-8].

Neurotransmitter imbalance also plays a 
central role in delirium development. Cholin-
ergic defi ciency remains one of the most widely 
accepted mechanisms because acetylcholine is 
essential for attention, learning, and memo-
ry. Concurrently, relative dopaminergic excess 
may contribute to agitation, hallucinations, and 
psychotic symptoms frequently observed in hy-
peractive delirium. Additional abnormalities in-
volving serotonin, gamma-aminobutyric acid, 
glutamate, melatonin, and noradrenaline have 
also been implicated, highlighting the complex 
neurochemical disturbances associated with de-
lirium [2,6].

Oxidative stress, impaired cerebral per-
fusion, mitochondrial dysfunction, and dis-
ruption of the blood-brain barrier further con-
tribute to neuronal injury during acute illness. 
Sleep deprivation and disturbances of circadian 
rhythm, both common among hospitalized pa-
tients, may exacerbate cognitive dysfunction by 

impairing normal neurophysiological recovery 
and melatonin regulation. Recent neuroimaging 
and electroencephalographic studies suggest 
that delirium is associated with widespread dis-
ruption of functional brain networks rather than 
localized structural injury, supporting the con-
cept of delirium as a disorder of global cerebral 
connectivity [5,6].

Contemporary research increasingly views 
delirium as a syndrome resulting from impaired 
cerebral resilience. Individuals with multiple 
predisposing factors, such as advanced age, 
frailty, dementia, or chronic illness, possess 
reduced physiological reserve and therefore re-
quire only relatively minor physiological insults 
to precipitate acute brain dysfunction. This vul-
nerability model explains the considerable het-
erogeneity observed in delirium presentations 
and reinforces the importance of both identify-
ing baseline risk factors and minimizing pre-
ventable hospital-related precipitants [2,6].

Risk Factors
Risk factors for delirium are traditionally 

classifi ed as predisposing factors, which in-
crease baseline vulnerability, and precipitating 
factors, which trigger delirium during acute ill-
ness. The development of delirium is best under-
stood through the interaction of these factors. 
Patients with substantial baseline vulnerability 
may develop delirium following relatively minor 
physiological stressors, whereas healthier in-
dividuals generally require more severe insults 
before delirium occurs [2,16] (Table 1).

Patients admitted to hospital often possess 
multiple predisposing and precipitating risk 
factors simultaneously. Consequently, compre-
hensive risk assessment at the time of admission 
provides an important opportunity to identify 
high-risk individuals and implement early pre-
ventive interventions before delirium develops. 
Recognition of modifi able risk factors, particu-
larly medication review, optimization of hydra-
tion and nutrition, treatment of pain, promotion 
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of normal sleep, and avoidance of unnecessary 
urinary catheters and physical restraints, re-
mains a cornerstone of evidence-based delirium 
prevention [2,4,15].

Clinical Presentation
Delirium is characterized by the acute onset 

of disturbances in attention, awareness, and 
cognition that fl uctuate throughout the course 
of the day. Symptoms typically develop over 
hours to days and represent a marked departure 
from the patient's baseline level of functioning. 
Fluctuation is a defi ning feature, with patients 
often appearing lucid during one assessment 
and markedly impaired only hours later. This 
variability contributes signifi cantly to delayed 
diagnosis, particularly when cognitive assess-
ments are performed infrequently [1-3].

Impaired attention remains the hallmark 
clinical feature of delirium and is often more di-
agnostically useful than memory impairment. 
Patients may struggle to maintain focus during 
conversation, follow simple instructions, re-
cite the months of the year in reverse order, or 
perform tasks requiring sustained concentra-
tion. Additional cognitive disturbances include 
disorganized thinking, impaired orientation, 
language dysfunction, visuospatial impairment, 

and defi cits in short-term memory and execu-
tive functioning. Alterations in the sleep-wake 
cycle are common and frequently manifest as 
daytime somnolence with nighttime agitation 
[1-3]. Delirium is traditionally classifi ed into 
three motor subtypes. Hyperactive delirium is 
characterized by agitation, restlessness, emo-
tional lability, hallucinations, and inappropriate 
behaviour. These patients often attract immedi-
ate clinical attention because of disruptive be-
haviours or attempts to remove medical devices. 
Hypoactive delirium, the most frequently over-
looked subtype, presents with lethargy, reduced 
motor activity, withdrawal, decreased respon-
siveness, and apathy. Because these patients are 
often perceived as simply tired or depressed, di-
agnosis is commonly delayed. Mixed delirium, 
in which patients alternate between hyperactive 
and hypoactive symptoms, represents the most 
common motor subtype encountered in clinical 
practice [2,3].

Although hallucinations and perceptual dis-
turbances are frequently associated with delir-
ium, they are neither universal nor required for 
diagnosis. Visual hallucinations are more com-
mon than auditory hallucinations and should 
prompt careful assessment for underlying med-
ical causes rather than immediate attribution to 

Table 1: Predisposing and Precipitating Risk Factors for Delirium.
Predisposing Factors Precipitating Factors

Advanced age Infection and sepsis
Dementia or mild cognitive impairment Major surgery

Previous delirium Polypharmacy
Frailty High-risk medications including anticholinergics, benzodiazepines and opioids

Sensory impairment Hypoxia
Multiple chronic illnesses Electrolyte disturbances
Functional dependence Dehydration

Malnutrition Pain
Depression Urinary retention

Alcohol use disorder Constipation
Visual impairment Sleep deprivation

Hearing impairment Intensive care admission
Polypharmacy Physical restraints

Parkinson disease Environmental change
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a primary psychiatric disorder [1,3].

Diagnosis
Delirium remains a clinical diagnosis requir-

ing careful bedside assessment, collateral his-
tory, and systematic evaluation for underlying 
medical causes. Because symptoms fl uctuate 
throughout the day, a single normal cognitive 
assessment does not exclude delirium. Repeated 
evaluations are often necessary when clinical 
suspicion remains high [1-3,17]. The diagnosis 
begins with establishing the patient's baseline 
cognitive and functional status. Family mem-
bers, caregivers, and healthcare providers fre-
quently provide essential information regard-
ing the timing of symptom onset, behavioural 
changes, and fl uctuations in cognition. Distin-
guishing delirium from dementia is particularly 
important, as patients with dementia remain at 
substantially increased risk of developing delir-
ium during acute illness. While dementia gener-
ally progresses gradually over months or years, 
delirium develops abruptly and is characterized 
by impaired attention, altered consciousness, 
and fl uctuating symptoms [18].

Several validated screening instruments fa-
cilitate delirium recognition in clinical practice. 
The Confusion Assessment Method (CAM) re-
mains the most widely used bedside assessment 
tool and demonstrates excellent diagnostic ac-
curacy across a variety of inpatient settings. 
Diagnosis using the CAM requires the presence 
of acute onset with a fl uctuating course, inat-
tention, and either disorganized thinking or an 
altered level of consciousness. For critically ill 
or mechanically ventilated patients who can-
not communicate verbally, the Confusion As-
sessment Method for the Intensive Care Unit 
(CAM-ICU) has been extensively validated and 
is recommended for routine screening in inten-
sive care settings [17]. The 4 'A's Test (4AT) has 
gained increasing popularity because of its rapid 
administration, requiring less than two minutes 
to complete without formal training. It evalu-

ates alertness, cognition, attention, and acute 
change or fl uctuating course, making it partic-
ularly useful in emergency departments, acute 
medical wards, and geriatric practice [17].

Once delirium has been identifi ed, clini-
cians should immediately investigate reversible 
causes. A comprehensive assessment includes 
medication review, physical examination, neu-
rological evaluation, laboratory investigations, 
and targeted imaging when clinically indicated. 
Common reversible contributors include infec-
tion, hypoxia, dehydration, electrolyte abnor-
malities, hypoglycaemia, urinary retention, 
constipation, uncontrolled pain, medication 
adverse eff ects, alcohol or sedative withdraw-
al, and metabolic disturbances. The diagnostic 
workup should always be individualized accord-
ing to the patient's clinical presentation rather 
than performed routinely [2-4].

The diff erential diagnosis includes dementia, 
depression, primary psychotic disorders, cata-
tonia, intoxication, withdrawal syndromes, and 
other causes of altered mental status. Careful 
attention to the temporal pattern of symptom 
onset, fl uctuating course, and impairment of at-
tention remains fundamental to distinguishing 
delirium from these conditions.

Prevention
Prevention remains the most eff ective strat-

egy for reducing the incidence and consequenc-
es of delirium. Unlike many complications of 
acute hospitalization, a substantial proportion 
of delirium episodes are preventable through 
structured, multicomponent interventions that 
target modifi able risk factors. Consequently, 
prevention should begin at the time of hospital 
admission with early identifi cation of patients 
at increased risk [2,4,15].

Multicomponent non-pharmacological in-
terventions consistently demonstrate the 
greatest benefi t and remain the cornerstone of 
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delirium prevention. Eff ective strategies in-
clude regular orientation, cognitive stimulation, 
promotion of normal sleep, early mobilization, 
optimization of hydration and nutrition, eff ec-
tive pain management, avoidance of unneces-
sary urinary catheters and physical restraints, 
medication review, and correction of sensory 
impairment through the use of hearing aids and 
corrective lenses. Family involvement further 
supports orientation, reassurance, and commu-
nication, particularly among patients with pre-
existing cognitive impairment [2,16].

One of the most infl uential prevention initia-
tives is the Hospital Elder Life Program (HELP), 
which employs standardized multidisciplinary 
interventions targeting cognitive orientation, 
mobility, hydration, nutrition, sleep hygiene, 
and sensory optimization. Numerous studies 
have demonstrated that HELP signifi cantly re-
duces delirium incidence while improving func-
tional outcomes and reducing healthcare costs. 
Its success highlights the importance of coordi-
nated, team-based approaches to delirium pre-
vention [2,16].

Medication optimization represents another 
essential preventive strategy. Clinicians should 
minimize exposure to medications associated 
with delirium whenever possible, particularly 
anticholinergic agents, benzodiazepines, seda-
tive hypnotics, and unnecessary opioid thera-
py. Polypharmacy should be reviewed regularly 
throughout hospitalization, especially in older 
adults with multiple comorbidities [4,15].

Sleep disruption is increasingly recognized 
as an important modifi able contributor to de-
lirium. Hospital environments frequently ex-
pose patients to excessive nighttime noise, fre-
quent clinical interruptions, and inappropriate 
lighting. Simple environmental interventions, 
including minimizing overnight disturbances, 
reducing noise, maintaining normal day-night 
lighting patterns, and avoiding unnecessary 
overnight investigations, may substantially 

improve sleep quality and reduce delirium risk 
[2,4]. Successful prevention requires collabo-
ration among physicians, nurses, pharmacists, 
therapists, patients, and families. Because de-
lirium frequently results from the interaction 
of multiple contributing factors, prevention is 
most eff ective when delivered through coordi-
nated multidisciplinary care rather than isolated 
interventions.

Management
The management of delirium begins with the 

prompt identifi cation and treatment of the un-
derlying cause. Delirium should be considered a 
medical emergency until proven otherwise, as it 
frequently refl ects acute physiological dysfunc-
tion. Eff ective management requires a system-
atic approach that combines correction of re-
versible precipitating factors with supportive, 
patient-centred care. Because delirium is often 
multifactorial, successful treatment usually de-
pends on addressing several contributing fac-
tors simultaneously rather than focusing on a 
single diagnosis [2-4].

Identifi cation and Treatment of 
Reversible Causes

The initial priority is to identify and cor-
rect reversible contributors. A careful history, 
medication review, physical examination, and 
targeted investigations should be undertaken 
to evaluate for common precipitating factors 
including infection, hypoxia, dehydration, elec-
trolyte abnormalities, hypoglycaemia, uncon-
trolled pain, constipation, urinary retention, 
medication adverse eff ects, alcohol or sedative 
withdrawal, and metabolic disturbances. Man-
agement should be individualized according to 
the patient's clinical presentation rather than 
relying on routine diagnostic testing alone [2,4].

Medication review deserves particular at-
tention. Drugs with anticholinergic properties, 
benzodiazepines, sedative hypnotics, corticos-
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teroids, and opioid analgesics have all been as-
sociated with delirium and should be discontin-
ued or minimized whenever clinically feasible. 
Polypharmacy should be reassessed throughout 
hospitalization, particularly in older adults with 
multiple chronic conditions [2,4].

Non-pharmacological Manage-
ment

Non-pharmacological interventions remain 
the cornerstone of delirium management and 
should be implemented in all patients regardless 
of symptom severity. These interventions aim to 
restore normal cognitive function by optimizing 
the patient's physical and environmental condi-
tions while minimizing additional physiological 
stress [3,4].

Key components include regular reorienta-
tion, visible clocks and calendars, promotion of 
normal sleep, early mobilization, adequate hy-
dration and nutrition, correction of sensory im-
pairment with hearing aids or corrective lenses, 
eff ective pain management, and avoidance of 
unnecessary urinary catheters and physical re-
straints. Family members play a particularly 
valuable role by providing reassurance, famil-
iar conversation, and information regarding the 
patient's baseline cognitive status [4,15]

The hospital environment itself may contrib-
ute to delirium through excessive noise, sleep 
disruption, frequent room changes, and sensory 
deprivation. Whenever possible, patients should 
be cared for in quiet, well-lit environments that 
support normal circadian rhythms while mini-
mizing unnecessary overnight interruptions 
[2,4].

Pharmacological Management
Pharmacological therapy has a limited role 

in the treatment of delirium and should not be 
used routinely. Numerous randomized control-
led trials have failed to demonstrate that antip-
sychotic medications reduce delirium duration, 

severity, mortality, or long-term cognitive out-
comes. Consequently, current clinical guidelines 
recommend reserving these medications for 
carefully selected patients experiencing severe 
agitation, psychotic symptoms causing signifi -
cant distress, or behaviours that pose an imme-
diate risk to the safety of the patient or others 
[2-4].

When pharmacological treatment becomes 
necessary, the lowest eff ective dose should be 
prescribed for the shortest possible duration 
with frequent reassessment. Clinicians should 
remain mindful of potential adverse eff ects in-
cluding extrapyramidal symptoms, excessive 
sedation, orthostatic hypotension, QT interval 
prolongation, and increased fall risk, particu-
larly among frail older adults [2,18].

Benzodiazepines should generally be avoided 
because they may worsen delirium and contrib-
ute to excessive sedation. Their use should be 
restricted to specifi c clinical situations such as 
alcohol withdrawal delirium or benzodiazepine 
withdrawal, where they remain fi rst-line ther-
apy [2,18].

Physical Restraints
Physical restraints should be avoided when-

ever possible because they are associated with 
increased agitation, prolonged delirium, immo-
bility, pressure injuries, falls, and psychologi-
cal distress. Alternative strategies including in-
creased observation, family presence, environ-
mental modifi cation, and individualized behav-
ioural approaches should always be considered 
before restraints are used. When restraints be-
come unavoidable because of immediate safety 
concerns, they should be applied for the short-
est possible duration with frequent reassess-
ment and ongoing eff orts to discontinue them 
promptly [15].

Multidisciplinary Care
Optimal delirium management requires col-
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laboration among physicians, nurses, pharma-
cists, physiotherapists, occupational therapists, 
speech-language pathologists, dietitians, and 
family caregivers. Nurses often identify early 
behavioural changes, pharmacists contribute 
medication optimization, and therapists facili-
tate mobilization and functional recovery, while 
family members provide valuable collateral his-
tory and reassurance. A coordinated multidisci-
plinary approach consistently produces better 
outcomes than isolated interventions delivered 
by individual disciplines [2,4].

Special Populations
Although delirium may occur in patients of 

any age, several populations experience sub-
stantially greater risk because of increased 
physiological vulnerability and medical com-
plexity [2,3].

Older Adults
Older adults account for the majority of hos-

pitalized patients who develop delirium. Age-
related reductions in physiological reserve, 
multimorbidity, frailty, sensory impairment, 
polypharmacy, and pre-existing cognitive im-
pairment all contribute to increased suscepti-
bility. Delirium in older adults is associated with 
accelerated functional decline, prolonged hos-
pitalization, institutionalization, and increased 
mortality. Importantly, delirium should never 
be considered a normal consequence of aging 
and always warrants careful evaluation for re-
versible causes [4,17].

Delirium Superimposed on De-
mentia

Patients with dementia are particularly vul-
nerable to delirium because neurodegenerative 
disease reduces cerebral reserve and resilience. 
Delirium superimposed on dementia presents 
signifi cant diagnostic challenges because base-
line cognitive impairment may obscure the 

acute changes characteristic of delirium. Care-
ful collateral history from family members and 
caregivers is therefore essential to establish 
whether new symptoms represent an acute de-
parture from the patient's usual cognitive func-
tion. Failure to recognize delirium in this pop-
ulation may delay diagnosis of potentially re-
versible medical illness and contribute to worse 
clinical outcomes [18].

Critically Ill Patients
Delirium aff ects more than half of critically 

ill patients and remains one of the most com-
mon neurological complications encountered 
in intensive care units. Mechanical ventilation, 
deep sedation, sepsis, metabolic disturbances, 
prolonged immobilization, and sleep disruption 
all contribute to increased risk. ICU delirium 
has been associated with prolonged mechani-
cal ventilation, increased mortality, longer in-
tensive care stays, and persistent cognitive im-
pairment following hospital discharge. Routine 
delirium screening using validated tools such as 
the CAM-ICU should therefore be incorporated 
into daily intensive care practice [4].

Postoperative Delirium
Postoperative delirium commonly develops 

within the fi rst several days following major 
surgery, particularly after orthopaedic, cardiac, 
and vascular procedures. Contributing factors 
include perioperative infl ammation, anaesthet-
ic exposure, blood loss, pain, sleep disruption, 
electrolyte abnormalities, and opioid use. Early 
mobilization, multimodal analgesia, medication 
optimization, and structured delirium preven-
tion programs have demonstrated benefi t in re-
ducing postoperative delirium among high-risk 
surgical patients [2,3].

Long-Term Outcomes
Although delirium has traditionally been 

viewed as an acute and reversible complication 
of hospitalization, increasing evidence demon-
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strates that its consequences often extend well 
beyond the initial illness. Delirium is independ-
ently associated with persistent cognitive de-
cline, loss of functional independence, reduced 
quality of life, caregiver burden, institutionali-
zation, and increased long-term mortality [2-
4].

Several longitudinal studies suggest that 
delirium may accelerate cognitive decline in 
susceptible individuals and increase the risk 
of subsequent dementia. While the precise re-
lationship remains incompletely understood, 
delirium may both refl ect underlying neurode-
generative vulnerability and contribute directly 
to neuronal injury through neuroinfl ammatory 
and metabolic mechanisms. Regardless of cau-
sality, these fi ndings emphasize the importance 
of prevention, early recognition, and prompt 
treatment [4,15].

Functional recovery following delirium is 
frequently incomplete. Many patients experi-
ence prolonged impairments in mobility, ac-
tivities of daily living, and executive functioning 
that persist for months after hospital discharge. 
Consequently, discharge planning should in-
clude assessment of rehabilitation needs, medi-
cation review, communication with primary 
care providers, and education for patients and 
caregivers regarding the potential for ongoing 
cognitive recovery [4].

Recognition that delirium may have lasting 
consequences reinforces the need to view it not 
simply as a transient episode of confusion but as 
a serious marker of acute brain dysfunction with 
implications that may extend well beyond hos-
pitalization [2,3].

Current Controversies and Limi-
tations

Despite substantial advances in the under-
standing of delirium over the past two decades, 
important controversies remain regarding its 

diagnosis, prevention, and management. Al-
though delirium is widely recognized as a medi-
cal emergency associated with signifi cant mor-
bidity and mortality, considerable uncertainty 
persists regarding optimal screening strategies, 
pharmacological treatment, biomarker devel-
opment, and implementation of emerging tech-
nologies into routine clinical practice.

One of the most debated areas concerns the 
use of antipsychotic medications. Historically, 
antipsychotics have been prescribed frequently 
to manage agitation and psychotic symptoms 
associated with delirium. However, contempo-
rary evidence has demonstrated little benefi t for 
the routine treatment of delirium itself. Rand-
omized controlled trials have generally failed to 
show consistent reductions in delirium dura-
tion, severity, hospital length of stay, or mor-
tality with antipsychotic therapy. Consequently, 
current international guidelines recommend 
that these medications should not be used rou-
tinely and should instead be reserved for care-
fully selected patients experiencing severe dis-
tress or behaviours that pose an immediate risk 
to themselves or others after non-pharmaco-
logical interventions have proven insuffi  cient.

The diagnosis of delirium also remains 
challenging. Although validated screening in-
struments such as the Confusion Assessment 
Method and the 4AT have improved recogni-
tion, delirium continues to be underdiagnosed, 
particularly in patients with hypoactive pres-
entations. Unlike hyperactive delirium, which 
often attracts attention because of agitation or 
disruptive behaviour, hypoactive delirium may 
present with lethargy, reduced interaction, and 
withdrawal, leading clinicians to incorrectly 
attribute symptoms to depression, fatigue, or 
progression of dementia. The fl uctuating na-
ture of delirium further complicates diagnosis, 
as patients may appear cognitively intact dur-
ing one assessment and signifi cantly impaired 
only hours later. These observations reinforce 
the importance of repeated clinical assessments 
and collateral history from caregivers [4].
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Another ongoing challenge involves deliri-
um superimposed on dementia. Distinguishing 
acute delirium from chronic cognitive impair-
ment may be diffi  cult, particularly in patients 
with advanced neurodegenerative disease or 
limited baseline cognitive information. Although 
attention defi cits and fl uctuating consciousness 
remain distinguishing features, accurate diag-
nosis frequently depends on information pro-
vided by family members or caregivers who can 
identify acute changes from baseline function 
[4].

Research into biological markers of delirium 
has expanded considerably in recent years. In-
vestigators have explored infl ammatory cy-
tokines, neurofi lament light chain, glial fi bril-
lary acidic protein, tau proteins, C-reactive pro-
tein, and markers of endothelial dysfunction as 
potential diagnostic and prognostic biomarkers. 
While many studies have demonstrated prom-
ising associations between these biomarkers 
and delirium risk or severity, fi ndings remain 
inconsistent because of diff erences in study 
populations, laboratory techniques, timing of 
specimen collection, and diagnostic criteria. At 
present, no biomarker has demonstrated suffi  -
cient accuracy, reproducibility, or clinical utility 
to replace careful bedside assessment, and de-
lirium remains fundamentally a clinical diagno-
sis [2,3].

Artifi cial intelligence and machine learning 
have emerged as promising tools for identify-
ing patients at increased risk of delirium before 
symptoms become clinically apparent. Algo-
rithms developed using electronic health record 
data have demonstrated encouraging predic-
tive performance by integrating demographic 
characteristics, laboratory values, medication 
exposure, physiological parameters, and clini-
cal documentation. Nevertheless, most predic-
tion models have been developed within single 
healthcare systems and require prospective ex-
ternal validation before routine implementa-
tion. Concerns regarding algorithm transpar-
ency, data quality, clinical interpretability, and 

integration into existing healthcare workfl ows 
remain important barriers to widespread adop-
tion [2,3].

Finally, considerable heterogeneity con-
tinues to limit delirium research. Studies fre-
quently employ diff erent diagnostic criteria, 
screening instruments, outcome measures, and 
patient populations, making direct comparison 
diffi  cult. Future investigations would benefi t 
from standardized defi nitions, consistent re-
porting standards, and multicentre collabora-
tion to improve the quality and generalizability 
of evidence. Addressing these limitations will 
be essential for translating emerging scientifi c 
discoveries into meaningful improvements in 
patient care.

Future Directions
Delirium research is entering a period of 

rapid innovation driven by advances in neu-
roscience, digital health, and computational 
medicine. Although contemporary management 
continues to emphasize early recognition and 
multicomponent prevention strategies, emerg-
ing technologies have the potential to transform 
delirium care by facilitating earlier diagnosis, 
individualized risk prediction, and more target-
ed preventive interventions [2,3].

Artifi cial intelligence and machine learning 
represent some of the most promising develop-
ments in the fi eld. By analysing large volumes of 
electronic health record data, these models can 
integrate demographic information, physio-
logical observations, laboratory investigations, 
medication exposure, comorbidities, and clinical 
documentation to identify patients at increased 
risk of developing delirium. Dynamic prediction 
models may eventually enable clinicians to ini-
tiate preventive interventions before delirium 
develops, shifting care from reactive treatment 
toward proactive prevention. Future research 
should focus not only on improving predictive 
accuracy but also on evaluating whether these 
technologies improve meaningful clinical out-
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comes when incorporated into routine practice 
[2,18].

Biomarker research continues to expand rap-
idly. Blood-based markers including neurofi la-
ment light chain, glial fi brillary acidic protein, 
infl ammatory cytokines, and markers of neu-
ronal injury are being investigated as potential 
tools for identifying patients at increased risk, 
monitoring disease progression, and predicting 
long-term cognitive outcomes. Although cur-
rent evidence remains preliminary, advances in 
biomarker science may ultimately complement 
clinical assessment and facilitate earlier diag-
nosis. Standardization of laboratory methods 
and validation across diverse patient popula-
tions will be essential before these biomarkers 
can be incorporated into routine clinical care [4].

Electroencephalography and advanced neu-
roimaging techniques are also providing new 
insights into the neurobiology of delirium. 
Quantitative electroencephalographic analysis 
has demonstrated characteristic alterations in 
brain activity that may improve diagnostic ac-
curacy, particularly in patients with hypoactive 
delirium or complex neurological presentations. 
Similarly, functional neuroimaging studies 
continue to enhance understanding of disrupted 
brain network connectivity during acute delir-
ium, providing opportunities for future thera-
peutic investigation [15].

Digital health technologies, including weara-
ble physiological monitors and continuous bed-
side monitoring systems, may further improve 
delirium detection by identifying subtle changes 
in sleep patterns, mobility, autonomic function, 
and cognitive performance before overt clinical 
deterioration becomes apparent. These innova-
tions could prove particularly valuable in inten-
sive care units and among high-risk hospital-
ized older adults, where continuous monitoring 
is already common.

Precision medicine represents another 
emerging direction in delirium research. Rather 
than applying identical prevention strategies to 

all patients, future approaches may integrate 
clinical characteristics, genetic susceptibility, 
biomarker profi les, physiological monitoring, 
and artifi cial intelligence prediction models to 
develop individualized prevention and man-
agement strategies. Such approaches have the 
potential to improve resource allocation while 
reducing unnecessary interventions among 
lower-risk patients.

Implementation science will also play an in-
creasingly important role. Many evidence-based 
delirium prevention strategies remain incon-
sistently applied despite strong supporting evi-
dence. Future research should therefore exam-
ine how best to integrate validated prevention 
bundles into everyday clinical practice, improve 
clinician education, enhance multidisciplinary 
collaboration, and overcome organizational 
barriers to implementation [2-4].

Although these innovations are highly prom-
ising, bedside clinical assessment remains the 
foundation of delirium diagnosis and manage-
ment. Emerging technologies should be viewed 
as tools that enhance, rather than replace, com-
prehensive clinical evaluation. Continued col-
laboration between clinicians, researchers, en-
gineers, and healthcare systems will be essential 
to ensure that scientifi c advances translate into 
safer, more eff ective, and more patient-centred 
delirium care [2,3].

Clinical Pearls
• Delirium is an acute medical emergency 

until proven otherwise. 

• Inattention is the hallmark clinical feature 
and is often more diagnostically useful 
than memory impairment [3,4].

• Symptoms fl uctuate throughout the day, 
making repeated assessment essential 
[3,4].

• Hypoactive delirium is common and fre-
quently overlooked. 
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• Delirium should never be considered a 
normal consequence of ageing. 

• Prevention through multicomponent, 
non-pharmacological interventions re-
mains more eff ective than pharmacologi-
cal treatment [3,4].

• Medication review is essential, particular-
ly in older adults receiving multiple medi-
cations [2,4,15].

• Antipsychotic medications should not be 
used routinely and should be reserved for 
carefully selected patients with severe 
distress or behaviours that threaten safety 
[3,4].

• Family members frequently recognize 
subtle cognitive changes before healthcare 
providers [2,18].

Delirium is associated with long-term cog-
nitive decline, functional impairment, and in-
creased mortality, emphasizing the importance 
of early recognition and prevention [2-4].

Conclusion
Delirium remains one of the most common, 

serious, and potentially preventable complica-
tions of acute hospitalization. Although consid-
erable progress has been made in understanding 
its complex pathophysiology, improving diag-
nostic tools, and developing eff ective prevention 
strategies, delirium continues to be underrec-
ognized and undertreated across many health-
care settings. Early identifi cation of vulner-
able patients, prompt investigation of reversible 
causes, and implementation of evidence-based, 
non-pharmacological interventions remain the 
foundation of optimal management [2-4].

Recent advances in artifi cial intelligence, bi-
omarker discovery, digital health technologies, 
and precision medicine have created exciting 
opportunities to improve delirium prediction, 
diagnosis, and individualized prevention. How-
ever, these innovations remain complementary 

to, rather than replacements for, careful bed-
side assessment and multidisciplinary clinical 
care. Continued research is required to validate 
emerging technologies, standardize diagnostic 
approaches, and translate scientifi c discoveries 
into meaningful improvements in patient out-
comes [6-14].

As populations continue to age and medi-
cal complexity increases, delirium will remain 
a major challenge for clinicians across all in-
patient settings. Strengthening awareness, 
promoting early recognition, and embedding 
evidence-based prevention strategies into rou-
tine clinical practice have the potential to reduce 
the substantial personal, societal, and economic 
burden of delirium. Ultimately, improving de-
lirium care is not simply about managing an 
episode of acute confusion. It is about protect-
ing brain health, preserving independence, and 
improving the quality of care delivered to some 
of the most vulnerable patients in our health-
care system.
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