
INTRODUCTION 

Delirium and frailty are both important geriatric syndromes that 
commonly occur among older adults. Delirium is an acute medical 
condition characterized by changes in mental and cognitive status 
and usually occurs among hospitalized older adults,1) with a preva-
lence ranging from 15% to 75%, depending on the clinical setting.2) 
Frailty is a chronic condition characterized by decreased functional 
status and increased vulnerability to various stressors, with a preva-
lence ranging from 12% to 24%.3-5) Although they are different 
conditions, delirium and frailty also share commonalities and have 
overlapping features. This study reviewed the definitions and 
pathophysiologies of these two geriatric conditions, described 
their similarities and differences, and provided current evidence of 
delirium management among older adults with frailty. 
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Delirium and frailty are prevalent geriatric syndromes and important public health issues among 
older adults. The prevalence of delirium among hospitalized older adults ranges from 15% to 
75%, while that of frailty ranges from 12% to 24%. The exact pathophysiology of these two 
conditions has not been clearly identified, although several hypotheses have been proposed. 
However, these conditions are considered to be multifactorial in etiology and are associated with 
inflammation related to aging, alterations in vascular systems, genetics, and nutritional deficien-
cy. Furthermore, clinically, they are significantly associated with each other, for example, frailty 
increases the risk of delirium almost two- to three-fold among hospitalized older adults. With 
their multifactorial etiology and unknown pathophysiology, current evidence supports more prac-
tical multicomponent patient-centered approaches to prevent and manage delirium among hos-
pitalized older adults. These comprehensive and organized bundled approaches can identify high-
risk patients with frailty and more effectively manage their delirium. 
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DELIRIUM 

Epidemiology of Delirium 
Delirium is a common geriatric syndrome and is defined as an 
acute and fluctuating change in mental and cognitive status, which 
frequently occurs in hospitalized older adults. It is characterized by 
impaired attention, reduced awareness of surroundings, disorienta-
tion, abnormal arousal, behavioral abnormalities, and disturbance 
in visuospatial perception.1) A recent systematic review reported 
an overall delirium prevalence of 23% (95% confidence interval 
[CI], 19%–26%), although there was some degree of variation de-
pending on the diagnostic criteria used.6) The prevalence may be 
higher among surgical patients, at 15%–25% after major elective 
surgery and 50% after high-risk procedures such as hip fracture or 
cardiac surgery.2) Patients in the intensive care unit more often ex-
perience delirium, with an overall prevalence ranging from 31% to 
75%.2,7) In addition to high prevalence, delirium is a serious public 
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health problem that is associated with poor clinical outcomes. De-
lirium is independently associated with a two- to four-fold in-
creased risk of mortality, a pattern that has been mostly consistent 
across various clinical settings and illnesses.8-16) The additional ad-
verse outcomes of delirium in older adults include prolonged hos-
pitalization, higher chances of discharge to nursing homes, declines 
in cognitive function, and increased healthcare costs.2,8,13,17-19) 

Pathophysiology of Delirium 
While the pathophysiology of delirium remains unclear, its etiolo-
gy is widely accepted to be multifactorial. Delirium was previously 
considered to be a disorder of neurotransmitters such as acetylcho-
line, melatonin, dopamine, norepinephrine, glutamate, 5-hydroxy-
tryptamine, serotonin, histamine, and/or gamma-aminobutyric 
acid.20) However, more recent theories suggest that the pathophys-
iology of delirium is more complex. For example, delirium may re-
sult from a combination of neurotransmitter disorders coupled 
with a failure in processing sensory signals or motor effectors and a 
breakdown in the brain network. Furthermore, such conditions 
may interact with neuroinflammation, excess oxidative stress, neu-
roendocrine dysfunction, circadian rhythm, or melatonin dysregu-
lation.20) This complex pathophysiology of delirium becomes 
more complicated in patients with acute medical illnesses. Acute 
illnesses such as sepsis or pneumonia can cause brain hypoperfu-
sion and impair glucose supply, subsequently leading to insuffi-
ciency of brain bioenergetics and breakdown of the brain network. 
21,22) However, the alterations in body composition in older adults, 
including a reduction in lean mass and an increase in fat mass, 
could also play an important role in the development of delirium 
by adding more inflammatory stimuli via the endocrine secretion 
of pro-inflammatory adipokines.23) 

FRAILTY 

Epidemiology of Frailty 
Frailty is a clinical condition characterized by a progressive decline 
in homeostatic capacity and increased vulnerability to endogenous 
and exogenous stressors.5,24,25) Frailty is prevalent among older 
adults, and along with the growing aging population, it is an im-
portant public health issue worldwide.4) Although it varies across 
studies and diagnostic tools, the prevalence of frailty worldwide 
ranges from 8% to 24%.3,4) In America, the prevalence of frailty 
based on physical phenotype and deficit accumulation models was 
17% and 23%, respectively.4) Furthermore, as the consequence of 
increased vulnerability to various stressors, frailty is associated 
with an increased risk for adverse health outcomes, including a de-
cline in functional status, prolonged length of stay in the hospital, 

increased risk of institutionalization, and higher mortality.5,24,25) 

Pathophysiology of Frailty 
Like delirium, the pathophysiology of frailty has not been com-
pletely elucidated. Furthermore, despite its significance in public 
health and its association with negative health outcomes, there is 
no internationally agreed definition for frailty. Two models are 
widely used to assess frailty: the frailty phenotype26) and the deficit 
accumulation frailty index.5,27-29) The frailty phenotype views frail-
ty as a condition with certain clinical characteristics based on the 
presence or absence of specific physical conditions such as weight 
loss, exhaustion, weakness, low walking speed, and decreased 
physical activity. The deficit accumulation frailty index assesses 
frailty using the scale of the total burden of age-related health defi-
cits in older adults, including symptoms, signs, diseases, and dis-
abilities.30) 

Regardless of approach, age-related changes in multiple physio-
logical systems or organs with certain characteristics are the foun-
dation of the development of frailty. Among physiologic changes 
in the aging body, alterations in the neuromuscular, neuroendo-
crine, and immunological systems play important roles.31) Further-
more, changes in each system interact cumulatively, leading to an 
overall decline in function, eventually reaching the threshold be-
yond which older adults’ capacity to sustain minor stress is com-
promised.31) 

SIMILARITIES AND DIFFERENCES BETWEEN 
DELIRIUM AND FRAILTY 

As both delirium and frailty result from the disintegration of bal-
ance and homeostasis across multiple body systems, they are intui-
tively related and share several commonalities. They occur com-
monly among older adults, are multifactorial in their etiology, and 
are associated with poor clinical outcomes, including increased 
risk of functional loss, institutionalization, and mortality.32) The 
exact pathophysiologies of these conditions have not yet been 
identified, although they share common biologic processes, in-
cluding inflammation, alterations in vascular systems, genetics, and 
nutritional deficiency in their development (Fig. 1).33) As individ-
uals age, their levels of circulating inflammatory cytokines increase, 
a condition that may be heightened in frailty. With higher baseline 
cytokine levels, the pro-inflammatory response to stressors be-
comes more prominent, making individuals more susceptible to 
stressors and explaining the development of both delirium and 
frailty.34,35) Additionally, alterations in the vascular system, particu-
larly small vessel disease, have been associated with geriatric syn-
dromes. As common geriatric syndromes, delirium and frailty are 
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atic review and meta-analysis of 999 patients by Presico et al.42) 
showed a 2.19-fold increased risk of delirium among frail patients 
(risk ratio [RR] = 2.19; 95% CI, 1.65–2.91). Although limited to 
surgical patients, a meta-analysis of the cohort study by Fu et al.43) 

reported that frailty patients had an increased risk for delirium, 
with an odds ratio (OR) of 3.23 (95% CI, 2.56–4.07). More re-
cently, in 2021, Zhang et al.44) reported a meta-analysis study in-
cluding 217,623 patients and showed that frailty was associated 
with an increased risk for delirium compared to the risk in patients 
without frailty (OR = 2.96; 95% CI. 2.36–3.71). They also con-
ducted further analyses to assess the association in different patient 
groups. Frailty was associated with a 2.43-fold increased risk of de-
lirium (95% CI, 1.88–3.14) in selective surgical patients, a 3.61-
fold increased risk (95% CI, 1.65–7.89) in medical patients, a 3.76-
fold increased risk (95% CI, 2.88–4.92) in surgical patients, and a 
6.66-fold increased risk (95% CI, 1.41–31.47) in emergency or 
critical patients (Table 1).44)  

However, the studies also found significant heterogeneity in the 
instruments used to identify delirium and frailty. These instru-
ments include at least 10 different frailty index or scales (including 
but not limited to the frailty phenotype, FRAIL Scale, Frailty In-
dex, Clinical Frailty Scale, Edmonton Frail Scale, Erasmus frailty 
score, Emergency General Surgery Frailty Index, Japanese version 
of the Cardiovascular Health Study criteria, Groningen Frailty In-
dicator, mobility impairment, Clinical judgment frailty, Kihon 
Checklist score, and Comprehensive Geriatric Assessment) and 
more than five measurement tools for identifying delirium (the 
Confusion Assessment Method for the Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition; the intensive care 
delirium screening checklist; the Diagnostic and Statistical Manual 
of Mental Disorders, Fifth Edition; the Confusion Assessment 
Method for the intensive care unit, the Delirium Rating Scale Re-
vised-98; and the interRAI-Acute Care for Comprehensive Geriat-
ric Assessment).42,44) Although more studies have examined the in-
terplay between frailty and delirium, historically, studies on this 
topic have not been sufficient. In their 2017 systematic review, 
Presico et al.42) identified only 20 studies eligible for systematic re-
view and eight studies for the meta-analysis. Fortunately, more 
studies have been published since that time; in 2020, Zhang et al.44) 
identified 30 studies for their meta-analysis. It is promising that the 
association between frailty and delirium is receiving more atten-
tion because the number of patients who may experience these 
two geriatric conditions is likely to increase along with the rapidly 
growing number of older adults worldwide. 

Delirium

• Acute illness
• �Rapid recovery 

is possible
• �Alteration of 

mental and 
cognitive 
functions

• Chronic changes
• Mostly progressive
• �Alteration of 

physical functions

• Multifactorial etiology
• Inflammation
• Alteration of vascular systems
• Genetics
• Nutritional deficiency

• Related to aging
• Poor clinical outcomes

Frailty

Fig. 1. Similarities and differences between delirium and frailty.

also likely to be associated with small vessel diseases.36) Moreover, 
frailty is a subclinical marker of cardiovascular disease, and deliri-
um occurs twice as often among individuals undergoing cardiovas-
cular surgery compared with that among patients undergoing or-
thopedic or abdominal surgeries.37-39) Malnutrition, reduction in 
caloric intake, and subsequent weight loss are prevalent in older 
adults and may lead to sarcopenia and thus frailty.40) According to 
the phenotype frailty model, weight loss is a prominent character-
istic of frailty.26) Furthermore, malnutrition is considered an im-
portant predisposing risk factor for delirium.41) 

Although frailty and delirium share common features, as de-
scribed above, there are also differences between the two condi-
tions (Fig. 1). Frailty results from a long-term decline in functions 
across an individual’s multiple systems, and its process is consid-
ered chronic and progressive. In contrast, delirium is an acute pro-
cess or reaction to a newly introduced stressor. Delirium may prog-
ress and resolve rapidly compared to frailty, although full recovery 
could take weeks or even months.23) Delirium is mainly character-
ized by alterations in mental and cognitive functions, while frailty 
is more often characterized by changes in physical function and the 
accumulation of physical deficits. When multiple insults affect an 
already susceptible individual, the brain may not compensate, lead-
ing to delirium. 

DELIRIUM IN FRAIL OLDER ADULTS 

Therefore, despite their differences, from a practical perspective, 
frailty and delirium show important overlapping pictures: individ-
uals already vulnerable to various stressors, e.g., older adults with 
pre-existing frailty, are at a greater risk for delirium. Several studies 
on the association between delirium and frailty in older adults 
showed that frailty was associated with an increased risk of deliri-
um compared to those who do not have frailty. In 2018, a system-
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ROLE OF THE INTERACTION BETWEEN FRAILTY 
AND DELIRIUM IN CLINICAL OUTCOMES 

Although it is reassuring that more studies on these two important 
geriatric syndromes are being conducted, exactly how their inter-
play results in adverse clinical outcomes and to what extent it af-
fects outcomes remain unknown. As both frailty and delirium are 
independently associated with adverse clinical outcomes, patients 
with frailty who develop delirium during hospitalization may ex-
perience worse clinical outcomes. However, the existing literature 
is scarce and is mainly limited to outcomes of mortality or surgical 
patients as the populations. Furthermore, given the overlapping 
characteristics between frailty and delirium, frailty may act as a 
confounder in the association between delirium and clinical out-
comes. The inconsistent results from various studies support this 
hypothesis. Eeles et al.45) assessed the impact of frailty on mortality 
among older inpatients who had delirium in a single-center study 
and reported that frail patients had greater long-term mortality 
among those with delirium compared with that among those with-
out frailty—median survival of 88 days (95% CI, 5–171) for frail 
patients vs. 359 days (95% CI, 118–600) for fit patients. However, 
Mazzola et al.46) reported that delirium alone was not associated 
with mortality after adjusting for frailty, supporting the role of frail-
ty as a confounder, increasing the vulnerability to stressors that 
lead to death. Dani et al.47) conducted a survival analysis to identify 
the impact of delirium on frailty in hospitalized older adults; inter-
estingly, they reported an inverse gradient of association, with a 
stronger association observed in the fitter group and a higher haz-
ard ratio for delirium in patients with a lower frailty index. 

In addition to mortality as a clinical outcome, Ogawa et al.48) as-
sessed the impact of postoperative frailty on major adverse cardiac 
events after cardiac surgery in a single-center study. They reported 
that delirium increased the risk of postoperative frailty (HR = 2.98; 
95% CI, 1.46–6.20). Moreover, postoperative frailty increased the 
risk of a major cardiac adverse event after cardiac surgery (HR =  

2.21; 95% CI, 1.01–4.82). However, after adjusting for delirium, 
preoperative frailty was not significantly associated with major ad-
verse cardiac events after discharge. 

CHALLENGES IN CLINICAL PRACTICE FOR OLDER 
ADULTS WITH THE COEXISTENCE OF DELIRIUM 
AND FRAILTY 

Given the high prevalence and complex interactions between the 
two conditions, managing older adults with both frailty and deliri-
um also becomes challenging. One of the most important chal-
lenges in clinical practice is that these two conditions are usually 
under-recognized, despite their strong associations with adverse 
clinical outcomes. Hospitalized older adults may experience differ-
ent types of delirium, including hyperactive, hypoactive, mixed, 
and without motor symptoms.49) However, while hyperactive de-
lirium, mixed-type delirium, or delirium without motor symptoms 
is easily recognized because of their distinguishing behaviors, hy-
poactive delirium is less likely to be discovered or reported.49) 

However, hypoactive delirium may occur more commonly than 
hyperactive delirium.49-51) Moreover, several studies reported a 
worse prognosis among patients with hypoactive delirium com-
pared with that among patients with hyperactive delirium.52,53) The 
under-recognition of delirium may increase its adverse impact on 
various clinical outcomes. Frailty is also easily missed in clinical 
practice because there is no standardized systematic screening tool, 
and some measures are not practical to perform in routine clinical 
settings.54) For example, Beckert et al.55) reported frailty in a high 
proportion of patients (68.8%) deemed to be surgical candidates 
and referred for surgeries. They speculated that physicians did not 
recognize a patient’s frailty at the time of referral for surgery. As 
frailty is a risk factor for delirium, under-recognized frailty among 
hospitalized older adults can result in a higher incidence of deliri-
um and associated adverse clinical outcomes. Similarly, since delir-
ium may increase the risk of postoperative frailty, the early recogni-

Table 1. Recent meta-analysis studies of the association between delirium and frailty

Author, year Number of pooled participants Increased risk of delirium  
due to frailty (95% CI) Comments

Presico et al.,42) 2018 999 2.19 (1.65–2.91) Meta-analysis mainly included observational studies
Fu et al.,43) 2021 3,250 3.23 (2.56–4.09) Meta-analysis only included postoperative patients
Zhang et al.,42) 2021 217,623 2.96 (2.36–3.71) Subgroup analyses of different types of hospitalizations

-Selective surgical patients (OR = 2.43; 95% CI, 1.88–3.14)
-Medical patients (OR = 3.61; 95% CI, 1.65–7.89)
-Urgent surgical patients (OR = 3.76; 95% CI, 2.88–4.92)
-Emergency or critical illness patients (OR = 6.66; 95% CI, 1.41–31.47)

CI, confidence interval; OR, odds ratio.
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tion, prevention, and proper management of delirium is also im-
portant for providing optimal care for older adults in hospitals. 

Another challenge is that as much as they are ignored in routine 
clinical settings, studies assessing the prevalence of the coexistence 
of the two conditions or their combined impact on patient out-
comes are also scarce. Most studies have focused on the associa-
tion between these two conditions. Individual estimates for each 
study with relevant information in the most recent systematic re-
view study by Zhang et al.44) showed a prevalence of the coexis-
tence of the two conditions ranging from 2% to 26%. Studies with 
a high prevalence ( > 20%) had cohorts with an older age group 
(mean age, 82.3 or 82.1 years) or included only critically ill pa-
tients. Studies with older age groups included patients in either 
acute general medicine wards45) or an acute geriatric unit.32) How-
ever, some studies also showed relatively high prevalence, approxi-
mately 15%, in a relatively younger population (mean age, 71 
years) and in patients undergoing selective surgery.56) Neverthe-
less, accurate determination of the association between the preva-
lence and age or type of admission will require more investigations 
and systematic reviews. Moreover, very few studies have assessed 
the impact of the coexistence of the two conditions on patient out-
comes. Eeles et al.45) reported that the combination of delirium 
and frailty was associated with poor survival among patients ad-
mitted to general medicine wards. A single-center study by Gan-
dossi et al.57) revealed that the combination of frailty and postoper-
ative delirium was associated with poor functional status upon dis-
charge among hospitalized patients with hip fracture (RR = 1.47; 
95% CI, 1.28–1.69). Kwak et al.58) estimated the economic out-
comes of various combinations of three geriatric syndromes—de-
lirium, frailty, and dementia—among patients who underwent 
transcatheter aortic valve replacement procedure and reported that 
delirium with frailty but without dementia showed the strongest 
association with higher hospital cost (a 45.1% increase in hospital 
cost; 95% CI, 26.45–66.45). 

FUTURE DIRECTIONS 

Identifying High-Risk Patients with Frailty 
The exact pathophysiologic mechanisms of the impact of these 
two geriatric syndromes on adverse clinical outcomes may be diffi-
cult to decipher given their overlapping characteristics. However, 
previous studies have reported that both frailty and delirium are 
associated with adverse clinical outcomes; therefore, it is critical to 
identify these two conditions among hospitalized older adults. 

Regardless of whether frailty directly or indirectly increases in-
patient mortality, since older adults with frailty are at higher risks 
for both mortality and delirium, identifying these conditions at an 

early stage during hospitalization is critical for maximizing patients’ 
clinical outcomes. Subsequently, the American College of Sur-
geons recommends frailty screening as a part of preoperative as-
sessments, and frailty screening has been tested in various clinical 
settings.59-61) However, one impediment to such efforts is the lack 
of consensus on the gold-standard tool for evaluating frailty, as evi-
denced by the significant heterogeneity in evaluation tools de-
scribed in previous systematic review or meta-analysis studies.62) 

Nevertheless, efforts are ongoing to customize frailty assessment 
tools to accommodate the conditions and specialties of individual 
clinical settings.44,60,63) Surgery is one specialty that has been active-
ly incorporating frailty assessment in routine preoperative evalua-
tions.64) In orthopedic surgery, Krishnan et al.65) explored the use 
of a frailty index that was integrated into a comprehensive geriatric 
assessment for hip fracture patients. More specific frailty assess-
ment tools based on the patient population have also been validat-
ed, including the 15-item Trauma-Specific Frailty Index for trauma 
patients and the 15-variable Emergency General Surgery Specific 
Frailty Index for patients undergoing emergent surgeries.66,67) In 
cardiovascular surgery, frailty assessment has become an important 
part of preoperative assessments to determine if a patient qualifies 
for less-invasive surgical options such as transcatheter aortic valve 
replacement rather than surgical aortic valve replacement.68) Addi-
tional efforts to facilitate the use of frailty screening in the clinical 
setting include the incorporation of frailty assessment into the 
electronic health record system for the convenience of providers 
and further research on frailty.69) 

Management of Delirium in Hospitalized Older Adults 
Despite efforts to identify higher-risk patients with frailty, delirium 
still occurs among hospitalized older adults. The management of 
delirium in patients with frailty should not differ significantly from 
the standard management for delirium. The best strategy for pre-
venting delirium among older adults is through multicomponent 
non-pharmacologic interventions. In their meta-analysis, Hshieh 
et al.70) showed that a multicomponent non-pharmacologic inter-
vention reduced the incidence of delirium, decreased the length of 
stay, and improved cost-effectiveness. Moreover, implementing 
such systematic interventions would reduce the under-recognition 
of delirium, especially hypoactive delirium, which could be easily 
missed in routine clinical settings. Indeed, there are several existing 
models that hospitals could adopt to prevent delirium. Among 
these, the Hospital Elder Life Program (HELP), developed by In-
ouye, is one of the most widely used.71-73) The HELP model en-
courages hospitals to utilize interdisciplinary teams and volunteers 
to provide practical interventions. 

These interventions include reorientation of the patient, promo-
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tion of physical mobilization, therapeutic activities, enhancing nu-
trition, sleep hygiene, and hearing or visual adaptations. The ABC-
DEF bundle is another care model that can be used in an intensive 
care setting. It is a bundled approach to address multiple compo-
nents of patient care as follows: “A” element: Assess, Prevent, and 
Manage Pain; “B” element: Both Spontaneous Awakening Trials 
and Spontaneous Breathing Trials; “C” element: Choice of Anal-
gesia and Sedation; “D” element: Delirium–Assess, Prevent and 
Manage; “E” element: Early Mobility and Exercise; and “F” ele-
ment: Family Engagement and Empowerment.74) Such bundled 
multicomponent approaches that allow healthcare providers to 
evaluate the components of frailty domains should be beneficial 
for patients with frailty. 

However, the real challenge is that the implementation of such 
multicomponent interventions requires important resources, 
which could make the effort non-achievable and non-practical. Al-
ternatively, since the implementation would require an important 
shift in institutional culture, it may also face barriers from the hos-
pital staff.75) One of the solutions could be the most recent move-
ment in delirium prevention, the Age-Friendly Health System by 
the Institute for Healthcare Improvement, and the John A. Hart-
ford Foundation, in partnership with the American Hospital Asso-
ciation and the Catholic Health Association of the United States. 
The Age-Friendly Health System initiative suggests that the health-
care system focus on a set of four evidence-based elements for 
high-quality care, known as the “4Ms”: (1) What Matters–align 
care strategy with the patient’s values or goals; (2) Medication–
avoid inappropriate medications; (3) Mentation–recognize deliri-
um, depression, and/or dementia; and (4) Mobility–promote 
mobility.76) Under these four core values for a better quality of care, 
each healthcare institution can create specific strategies based on 
its available resources. For example, an institution can choose its 
own method of assessing mentation (delirium) or mobility (frail-
ty) based on its existing routine practice or documentation tools. 
In this way, they can incorporate multicomponent interventions to 
prevent delirium.  

As much as multicomponent non-pharmacologic interventions 
are critical for preventing delirium, the same philosophy regarding 
multicomponent non-pharmacologic approaches should be ap-
plied to the management of delirium. Delirium commonly showed 
multiple etiologies; thus, the management of delirium should fo-
cus on addressing all possible causes of delirium. One strategy is 
the use of a convenient step-wise approach using the mnemonic 
DELIRIUM as follows.2) First, the management of delirium should 
focus on evaluating and treating modifiable contributors to deliri-
um, including Drug, Electrolyte disturbances, Lack of drugs, Infec-
tion, Reduced sensory input, Intracranial disorders, Urinary and 

fecal disorders, and Myocardial and pulmonary disorders.2) Sec-
ond, the management of delirium should address the prevention 
and management of any complications such as urinary inconti-
nence, immobility and falls, pressure ulcers, sleep disturbance, and 
feeding disorders. Then, we should ensure that the patient is com-
fortable and safe based on the application of behavioral interven-
tions such as de-escalation techniques for agitated patients, family 
engagement, or pharmacologic interventions, including low-dose 
antipsychotics, when absolutely necessary. The final step of deliri-
um management is to restore function by optimizing the hospital 
environment (minimizing clutter and noise and providing ade-
quate lighting and or familiar objects at the bedside), cognitive re-
conditioning by reorientation, physical therapy, occupational ther-
apy, family support, family participation, and, finally, appropriate 
discharge planning.2) These approaches allow the early identifica-
tion of older adults with frailty to identify high-risk patients, pre-
vent delirium, provide proper management of delirium, and pre-
vent further deterioration of physical dysfunction or disability, 
while simultaneously addressing the components of frailty (Fig. 2). 

Although non-pharmacological interventions should be the 
first-line treatment, there may be cases in which the patient re-
quires pharmacological intervention. Low-dose antipsychotics can 
be considered in patients who become severely agitated and 
non-verbal or for whom verbal de-escalating techniques are not ef-
fective. However, there has been a debate regarding the use of anti-
psychotics for hyperactive delirium. Recent systematic reviews 
have reported different findings. Riviere et al.77) found evidence 
that quetiapine and olanzapine could be alternatives to haloperi-
dol; however, because of the high levels of heterogeneity among 
studies, they could not perform a meta-analysis. In contrast, anoth-

Community

Discharge Treatment of  
the illness

Acute illness Hospitalization

Identify high risk  
patients

Prevention of 
delirium

Management of 
delirium

Multicomponent,  
patient-centered  

approach

Prevention of 
further physical 
deterioration

Fig. 2. Integration of a multicomponent patient-centered approach 
for the prevention and management of delirium with frailty.
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er systematic review by Nikooei et al.78) concluded that there was 
insufficient evidence to support the routine use of haloperidol or 
second-generation atypical antipsychotics for the management of 
delirium. Furthermore, although there is no superior medication 
that has shown better efficacy, most antipsychotics can cause ad-
verse effects such as prolonged QT interval or extrapyramidal 
symptoms. Therefore, the choice of antipsychotics is often based 
on their potential side effects and the patient’s specific conditions.2) 
Nevertheless, specific medication may be indicated in particular 
cases. For example, benzodiazepine could be first considered for 
patients with delirium caused by alcohol withdrawal; patients with 
contraindications to the use of antipsychotics, including neurolep-
tic malignant syndrome or Parkinson's disease; or patients with de-
mentia with Lewy bodies or seizure disorder.79) 

Geriatric Co-management Model for the Optimal Management 
of Delirium and Frailty 
As described above, the pathophysiology and management of de-
lirium and frailty require multiple and simultaneous interventions 
from several different aspects. While these requirements appear 
holistic and ideal, they are not feasible in busy and highly special-
ized surgical wards. Therefore, there has been increasing awareness 
of geriatric co-management and management by both the primary 
team and geriatricians for high-risk older adults in hospitals. Most 
studies assessing the effects of geriatric co-management focused 
on the orthopedic geriatric population. Several studies reported 
that multidisciplinary geriatric consultation for patients with hip 
fracture surgery resulted in a reduced incidence of delirium and 
improved overall quality of care.80-82) Therefore, the idea of geriat-
ric co-management has expanded in surgical oncology. Shahrokni 
et al.83) conducted a cohort study to assess the impact of geriatric 
co-management in older adults undergoing surgery for cancer, in 
which geriatricians provided delirium risk-reduction interventions. 
However, the main outcome in that study was 90-day postopera-
tive mortality. While the intervention group (geriatric co-manage-
ment) showed lower 90-day mortality, the authors did not report 
the impact on delirium incidence. Nevertheless, the geriatric 
co-management model could be a solution for optimal delirium 
prevention and management among older adults with physical 
frailty. Thus, additional studies are warranted. 

CONCLUSION 

Delirium and frailty are highly prevalent geriatric syndromes 
among older adults and are associated with adverse clinical out-
comes. While the exact pathophysiology of these two conditions 
remains unclear, the etiology is multifactorial. Although they are 

distinct conditions, delirium and frailty share similarities and are 
significantly associated. Hospitalized older adults with frailty are 
more likely to develop delirium. Thus, the identification of high-
risk patients with frailty is critical for the proper management of 
delirium. Given the multifactorial etiology of delirium and frailty, 
the prevention and management of delirium must incorporate a 
multicomponent patient-centered approach to improve the quality 
of care among hospitalized older adults. 
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