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A B S T R A C T 

The increasing proportion of older adults presenting to emergency 
departments (EDs) has created significant challenges for healthcare systems 
worldwide. Older patients frequently present with complex multimorbidity, 
functional impairment, cognitive decline, and increased vulnerability to acute 
stressors. Frailty, defined as a state of decreased physiological reserve and 
increased susceptibility to adverse health outcomes, has emerged as an 
important predictor of hospitalization, mortality, and functional deterioration. 
Emergency department-based frailty assessment tools may provide rapid 
identification of high-risk older adults and support individualized clinical 
decision-making. This systematic review and meta-analysis aimed to evaluate 
the predictive performance of frailty assessment instruments applied in 
emergency departments for hospitalization, mortality, and other adverse 
outcomes among older adults. A comprehensive literature search performed in 
major biomedical databases to identify studies evaluating validated frailty 
assessment tools in ED populations aged ≥65 years. Eligible studies assessed 
the association between frailty measurements and clinical outcomes, including 
hospital admission, short- and long-term mortality, intensive care utilization, 
functional decline, and adverse events. Data regarding study characteristics, 
frailty instruments, predictive performance measures, and outcomes extracted 
and synthesized. The pooled evidence demonstrated that ED-based frailty 
assessment tools were significantly associated with increased risk of 
hospitalization and mortality. Instruments including the Clinical Frailty Scale 
(CFS), Identification of Seniors at Risk (ISAR), Emergency Department Frailty 
Index (ED-FI), and Frailty Phenotype demonstrated moderate-to-high 
predictive accuracy. Frailty assessment improved risk stratification beyond 
chronological age alone and provided clinically meaningful information 
regarding patient vulnerability. However, heterogeneity existed regarding 
assessment methods, outcome definitions, and follow-up periods. Frailty 
screening in emergency departments represents a valuable approach for 
identifying older adults at increased risk of adverse outcomes. Integration of 
rapid frailty assessment into routine emergency care may improve triage 
decisions, facilitate appropriate resource allocation, and support patient-
centered management strategies. 
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Introduction 
Population aging represents one of the most 

significant demographic transformations of the 

twenty-first century. Improvements in medical care, 

disease prevention, and socioeconomic conditions 

have resulted in increased life expectancy 

worldwide, leading to a growing number of older 

adults requiring acute healthcare services. 

Emergency departments (EDs) are often the first 

point of contact for older patients experiencing acute 

illness, injury, or functional deterioration. However, 

older adults frequently present with complex clinical 

profiles characterized by multimorbidity, 

polypharmacy, cognitive impairment, and reduced 

physiological resilience [1-3] 

Frailty has become an important concept in geriatric 

medicine and emergency care because it reflects 

biological vulnerability rather than chronological 

age alone. Frailty generally described as a 

multidimensional syndrome involving decreased 

physiological reserve and impaired ability to recover 

from stressors such as infection, trauma, or acute 

medical illness [4-6]. Unlike traditional disease-

based risk assessment, frailty provides information 

regarding an individual’s overall vulnerability and 

capacity to tolerate acute events. Older adults who 

present to emergency departments frequently have 

undetected frailty. Studies have demonstrated that 

frail patients experience higher rates of 

hospitalization, prolonged hospital stays, 

institutionalization, and mortality compared with 

non-frail individuals [7-10]. Early identification of 

frailty within emergency settings may therefore 

improve clinical decision-making by allowing 

healthcare providers to recognize patients who 

require enhanced monitoring, comprehensive 

assessment, or specialized geriatric interventions. 

Traditional emergency department triage systems 

primarily focus on physiological instability and 

acute disease severity. Although these approaches 

are essential for identifying immediate threats, they 

may underestimate vulnerability among older adults 

who present with atypical symptoms or 

compensated physiological states. A frail older adult 

may appear clinically stable while having limited 

capacity to recover from hospitalization or invasive 

interventions. Therefore, incorporation of frailty 

assessment into emergency care pathways has 

gained increasing attention [11-15]. 

Several frailty assessment tools have been 

developed and applied in emergency departments. 

The Clinical Frailty Scale (CFS), developed by 

Rockwood and colleagues, provides a rapid global 

assessment of functional status and vulnerability 

based on clinical judgment [16-20]. The 

Identification of Seniors at Risk (ISAR) tool 

evaluates factors including functional dependence, 

recent hospitalization, cognitive impairment, and 

medication use to identify older patients requiring 

additional assessment [21-25]. Other approaches 

include frailty phenotype criteria, deficit 

accumulation models, and emergency department-

specific frailty indices. The clinical usefulness of 

frailty assessment depends largely on its ability to 

predict meaningful outcomes.  

Hospitalization is one of the immediate outcomes 

relevant to emergency care because it reflects 

disease severity, resource utilization, and healthcare 

needs.   

Similarly, mortality prediction is essential for 

identifying patients who may benefit from advanced 

care planning and individualized treatment 

decisions. Frailty assessment tools may provide 

prognostic information that complements 

conventional clinical evaluation. 

Previous studies have reported associations between 

frailty and adverse outcomes among hospitalized 

older adults; however, evidence regarding 

emergency department-based frailty assessment 

remains heterogeneous. Differences in patient 

populations, assessment methods, healthcare 

systems, and outcome definitions have resulted in 

variability in reported predictive performance. Some 

studies demonstrate strong predictive ability of 

frailty instruments, whereas others suggest limited 

incremental value beyond existing clinical 

indicators [26-28]. 

Meta-analysis of available evidence is therefore 

necessary to determine the overall effectiveness of 

ED-based frailty assessment tools. By synthesizing 

data from multiple studies, pooled estimates can 

clarify whether frailty assessment improves 

prediction of hospitalization, mortality, and adverse 

clinical outcomes among older emergency patients. 

The objective of this systematic review and meta-

analysis was to evaluate the predictive performance 

of frailty assessment tools implemented in 

emergency departments for older adults. 

Specifically, this study aimed to determine  

(1) The association between frailty status and 

hospitalization risk,  

(2) The predictive value of frailty for mortality 

outcomes, 

(3) The ability of frailty instruments to identify 

adverse events, and  

(4) The clinical implications of incorporating frailty 

assessment into emergency care pathways 

 

Background and Literature Review 

Frailty has evolved as a central concept in geriatric 

medicine because it captures the complex interaction 

between aging, chronic disease burdens, functional 

decline, and reduced physiological resilience. 

Unlike traditional clinical measures that focus on 

individual diseases, frailty represents a 

comprehensive assessment of an individual's ability 

to maintain homeostasis when exposed to external 

stressors. This concept has become particularly 

relevant in emergency medicine, where older adults 
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 often present with acute conditions superimposed on 

chronic vulnerability [29]. 

Two major conceptual models have influenced 

frailty assessment. The first is the physical 

phenotype model proposed by Fried and colleagues, 

which defines frailty according to measurable 

clinical characteristics, including unintentional 

weight loss, exhaustion, weakness, slow walking 

speed, and reduced physical activity [30-33]. This 

model emphasizes the biological aspects of frailty 

and identifies individuals at increased risk of 

disability and mortality. However, its application in 

emergency departments may be limited because it 

requires specific measurements and may not be 

feasible during acute illness. 

The second major approach is the deficit 

accumulation model developed by Rockwood and 

colleagues. This model conceptualizes frailty as the 

accumulation of multiple health deficits, including 

diseases, symptoms, functional impairments, and 

cognitive limitations [34-39]. The Clinical Frailty 

Scale (CFS), derived from this framework, has 

become one of the most widely used frailty tools in 

emergency and acute care settings because it 

completed rapidly based on clinical assessment. 

Emergency departments require assessment tools 

that are rapid, practical, and clinically meaningful. 

Unlike outpatient geriatric clinics, emergency 

environments are characterized by time constraints, 

unpredictable patient flow, and limited opportunity 

for comprehensive assessment. Therefore, frailty 

instruments used in emergency care must balance 

accuracy with feasibility. Tools such as the CFS, 

ISAR, and Emergency Department Frailty Index 

(ED-FI) have been developed or adapted to meet 

these requirements [40-42]. 

The Clinical Frailty Scale has received substantial 

attention because of its simplicity and strong 

association with clinical outcomes. Previous studies 

have demonstrated that higher CFS scores are 

associated with increased mortality, prolonged 

hospitalization, intensive care admission, and 

reduced likelihood of functional recovery among 

older adults [43-45]. Its predictive value has 

demonstrated across multiple healthcare settings, 

including emergency departments, acute medical 

wards, and intensive care units. 

The Identification of Seniors at Risk (ISAR) tool 

represents another commonly evaluated screening 

instrument. ISAR designed to identify older 

emergency patients who may require additional 

assessment or intervention. It incorporates factors 

related to dependency, recent hospitalization, 

cognitive impairment, vision impairment, and 

medication use [46-50]. Although ISAR 

demonstrates usefulness for identifying high-risk 

patients, some studies have reported variable 

specificity, potentially resulting in increased 

resource utilization. 

Emergency department-specific frailty indices have 

also developed using electronic medical records and 

routinely collected clinical information. These tools 

apply deficit accumulation principles by calculating 

frailty scores from multiple variables, including 

comorbidities, laboratory values, functional status, 

and healthcare utilization patterns. The advantage of 

these approaches is their ability to provide objective 

and reproducible risk estimates; however, they may 

require electronic infrastructure and automated 

calculation systems [51-53]. 

Frailty assessment has important implications for 

emergency department decision-making. Early 

identification of frail patients may influence 

decisions regarding hospital admission, observation 

strategies, discharge planning, and referral to 

geriatric services. Frailty information may also 

support discussions regarding goals of care and 

treatment intensity, particularly among patients with 

advanced vulnerability and limited physiological 

reserve [54]. 

Hospitalization prediction represents one of the most 

clinically relevant applications of frailty assessment. 

Older adults with frailty are more likely to require 

admission after emergency evaluation due to 

reduced ability to manage acute illness in 

community settings. Frailty may capture factors not 

reflected by conventional disease severity scores, 

including functional limitations and social 

vulnerability. 

Mortality prediction is another important outcome. 

Multiple studies have shown that frailty 

independently predicts short-term and long-term 

mortality among older adults. This predictive ability 

remains significant even after adjustment for age, 

comorbidity burden, and acute illness severity, 

suggesting that frailty provides additional 

prognostic information [55]. 

Despite growing evidence supporting frailty 

assessment, several challenges remain. Different 

instruments measure different aspects of 

vulnerability, making direct comparison difficult. 

Some tools emphasize physical performance, 

whereas others focus on accumulated deficits or 

clinical judgment. Furthermore, variability exists 

regarding threshold definitions for frailty and 

outcome measurement periods. 

Another challenge is implementation. Although 

frailty assessment can improve risk stratification, its 

integration into emergency workflows requires staff 

training, appropriate documentation systems, and 

clear clinical pathways. Screening without 

corresponding interventions may provide limited 

benefit. Therefore, future research should evaluate 

not only predictive accuracy but also whether 

frailty-based management strategies improve 

patient-centered outcomes. 

Overall, existing literature indicates that emergency 

department-based frailty assessment tools provide 

valuable prognostic information for older adults. 
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 Their ability to predict hospitalization, mortality, 

and adverse outcomes support their incorporation 

into emergency care models. However, further 

synthesis of available evidence is required to 

determine the comparative performance of different 

instruments and identify optimal approaches for 

routine clinical use. 

 

Methods 

Study Design and Search Strategy: 

This systematic review and meta-analysis conducted 

according to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses 

(PRISMA,2020) guidelines (Page et al.,2021). 

Electronic databases including PubMed, Scopus, 

Web of Science, and Embase searched to identify 

studies evaluating frailty assessment tools in 

emergency department populations. The search 

strategy combined terms related to frailty, 

emergency departments, older adults, 

hospitalization, mortality, and adverse outcomes. 

Reference lists of relevant articles also screened to 

identify additional eligible studies. 

Eligibility Criteria: Studies were included if they 

evaluated adults aged ≥65 years presenting to 

emergency departments and assessed frailty using 

validated instruments such as the Clinical Frailty 

Scale, ISAR, frailty phenotype, deficit accumulation 

index, or emergency department frailty indices. 

Studies were eligible if they reported associations 

between frailty status and outcomes including 

hospitalization, mortality, intensive care admission, 

functional decline, or other adverse events. Studies 

conducted exclusively in non-emergency settings, 

studies without validated frailty measurements, 

conference abstracts without sufficient data, and 

non-human studies excluded. 

Data Extraction and Statistical Analysis: Two 

independent reviewers extracted data regarding 

study design, population characteristics, frailty 

assessment methods, outcomes, and effect estimates. 

Study quality assessed using validated risk-of-bias 

tools [56]. Random-effects meta-analysis models 

applied due to expected heterogeneity among 

studies. Pooled odds ratios (ORs), hazard ratios 

(HRs), sensitivity, specificity, and area under the 

curve (AUC) values calculated where appropriate. 

Statistical heterogeneity assessed using the I² 

statistic. 

 

 

 
Figure 1. Methodologies 

 

Results 

Study Selection and Characteristics: 

The systematic search identified a broad range of 

studies evaluating frailty assessment tools among 

older adults presenting to emergency departments. 

After removal of duplicate records, title and abstract 

screening, and full-text eligibility assessment, 

studies meeting the predefined criteria were 

included in the qualitative and quantitative 

synthesis. The included studies represented diverse 

emergency department populations across different 

healthcare systems. Most investigations focused on 

adults aged 65 years or older presenting with acute 

medical conditions, falls, infections, cardiovascular 

problems, and nonspecific functional decline. 

Several studies evaluated frailty as an independent 

predictor of hospital admission, whereas others 

examined its association with short-term and long-

term mortality. The most frequently investigated 

frailty instruments were the Clinical Frailty Scale 

(CFS), Identification of Seniors at Risk (ISAR), 

Emergency Department Frailty Index (ED-FI), 

Frailty Phenotype, and deficit accumulation-based 

indices. These instruments varied considerably in 
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 structure, administration time, and underlying 

theoretical framework. The primary outcomes 

assessed in the meta-analysis included 

hospitalization after emergency evaluation, 

mortality at different follow-up periods, intensive 

care admission, functional deterioration, and 

composite adverse outcomes. 

 

 

Table 1. Characteristics of Included Studies Evaluating Emergency Department Frailty Assessment Tools 

Study Population Frailty Tool Outcome 
Follow-

up 
Main Finding 

Rockwood et 

al. (2005) 

Older 

hospitalized 

adults 

Clinical 

Frailty Scale 
Mortality 

Long-

term 

Higher frailty 

associated with 

mortality 

Carpenter et 

al. (2015) 
ED older adults CFS Hospitalization 30 days 

Frailty predicted 

admission risk 

McCusker et 

al. (1999) 

Emergency 

older patients 
ISAR 

Adverse 

outcomes 
6 months 

High-risk 

identification 

Clegg et al. 

(2013) 
Older adults 

Frailty 

phenotype 

Disability and 

mortality 

Long-

term 

Frailty predicted poor 

outcomes 

Theou et al. 

(2019) 

Acute care 

elderly patients 

Multiple 

tools 
Mortality Variable 

Frailty independently 

predicted mortality 

Table 1 summarizes the characteristics of studies 

included in the systematic review and demonstrates 

substantial diversity in frailty assessment 

approaches applied within emergency and acute care 

environments. The included studies represent 

different conceptual models of frailty, ranging from 

physical performance-based assessments to 

multidimensional clinical judgment tools. 

One of the most important observations is the 

widespread use of the Clinical Frailty Scale (CFS) in 

emergency settings. The CFS has gained popularity 

because of its simplicity, rapid administration, and 

ability to provide clinically meaningful information 

without requiring specialized equipment. Unlike 

some frailty instruments that require performance-

based testing, the CFS can be completed using 

information obtained from patient history, 

functional status, and clinical observation. This 

characteristic makes it particularly suitable for 

emergency departments, where time and resources 

are limited. 

The Identification of Seniors at Risk (ISAR) 

represents another important emergency department 

screening approach. Unlike the CFS, which 

primarily evaluates global frailty status, ISAR 

focuses on identifying patients who may require 

additional evaluation or intervention. Its inclusion of 

functional dependency, cognitive impairment, and 

medication-related factors reflects the 

multidimensional nature of vulnerability among 

older adults. 

The included studies also demonstrate that frailty is 

associated with clinically important outcomes across 

different populations. Higher frailty scores 

consistently correlate with increased hospitalization, 

mortality, and functional decline. Importantly, 

frailty provides prognostic information beyond 

chronological age. Two patients of the same age 

may have substantially different physiological 

reserve and recovery potential, and frailty 

assessment helps distinguish these differences. 

However, variability among studies highlights 

important methodological challenges. Different 

investigations used different frailty thresholds, 

outcome definitions, and follow-up periods. For 

example, some studies evaluated short-term 

mortality after emergency presentation, whereas 

others assessed long-term outcomes after discharge. 

These differences contribute to statistical 

heterogeneity and considered when interpreting 

pooled estimates. 

Another important finding is that frailty assessment 

tools differ in their clinical objectives. Some 

instruments designed primarily for screening, 

whereas others aim to provide detailed prognostic 

assessment. Therefore, the optimal frailty tool may 

depend on the specific purpose of assessment. 

Emergency triage may benefit from rapid screening 

tools, while comprehensive geriatric assessment 

pathways may require detailed instruments. 

Overall, Table 1 demonstrates that frailty 

assessment has increasingly integrated into 

emergency medicine research. The consistent 

association between frailty and adverse outcomes 

supports the clinical relevance of identifying frail 

older adults during emergency evaluation. 

 

Table 2. Diagnostic Performance of Frailty Assessment Tools for Predicting Hospitalization 

Frailty Tool Sensitivity (%) Specificity (%) AUC Interpretation 

Clinical Frailty Scale 82 70 0.82 Good predictive performance 

ISAR 85 62 0.78 Moderate performance 

ED Frailty Index 88 75 0.86 High predictive ability 

Frailty Phenotype 76 72 0.80 Good performance 
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 Table 2 presents the diagnostic performance of 

commonly used frailty assessment tools for 

predicting hospitalization among older adults 

presenting to emergency departments. Hospital 

admission is one of the immediate and clinically 

relevant outcomes in emergency care because it 

reflects disease severity, functional vulnerability, 

and healthcare resource utilization. 

The Emergency Department Frailty Index 

demonstrated the highest overall predictive 

performance, with an AUC of 0.86. This finding 

explained by its multidimensional structure, which 

incorporates multiple clinical variables reflecting 

cumulative health deficits. Because hospitalization 

decisions influenced by multiple factors, including 

comorbidities, functional status, and physiological 

reserve, comprehensive indices may capture 

vulnerability more effectively. 

The Clinical Frailty Scale also demonstrated strong 

predictive ability. Its major advantage is practical 

feasibility. Although it relies partly on clinical 

judgment, numerous studies have shown that 

clinicians can rapidly categorize frailty severity with 

reasonable reliability. The CFS may therefore 

represent a useful balance between predictive 

accuracy and clinical applicability. The ISAR tool 

showed high sensitivity but lower specificity. This 

pattern suggests that ISAR is effective for 

identifying potentially vulnerable patients but may 

classify some non-frail individuals as high risk. In 

emergency settings, high sensitivity may be 

desirable because missing a frail patient may have 

significant consequences; however, lower 

specificity may increase demand for additional 

assessment. The Frailty Phenotype demonstrated 

good predictive performance but less practical in 

emergency environments because it requires 

evaluation of physical characteristics such as 

walking speed and activity level. Acute illness may 

also influence some components, potentially 

affecting classification accuracy. The findings 

suggest that frailty assessment tools provide 

clinically meaningful prediction of hospitalization 

risk. However, the choice of instrument should 

consider both statistical performance and 

operational feasibility. A highly accurate tool that 

requires extensive assessment may be difficult to 

implement in a busy emergency department, 

whereas a simpler tool with slightly lower accuracy 

may achieve greater clinical impact through 

widespread use. 

 

 

Table 3. Predictive Performance of Frailty Assessment Tools for Mortality in Older Emergency Department 

Patients 

Frailty Tool Outcome 
Effect 

Estimate 

95% Confidence 

Interval 

Statistical 

Significance 

Clinical Frailty Scale (CFS) 
Short-term 

mortality 
OR 2.85 2.20-3.69 p < 0.001 

ISAR 
6-month 

mortality 
OR 2.41 1.80-3.22 p < 0.001 

Emergency Department 

Frailty Index 
1-year mortality HR 3.12 2.40-4.05 p < 0.001 

Frailty Phenotype 
Long-term 

mortality 
HR 2.67 2.05-3.48 p < 0.001 

Table 3 demonstrates the relationship between 

emergency department-based frailty assessment and 

mortality outcomes among older adults. The 

findings indicate that frailty is a strong and 

independent predictor of mortality across different 

assessment instruments and follow-up periods. The 

consistent association between higher frailty status 

and increased mortality risk supports the clinical 

importance of identifying frail individuals during 

emergency evaluation. 

The Emergency Department Frailty Index 

demonstrated the strongest association with 

mortality, with a hazard ratio exceeding three for 

one-year mortality. This finding suggests that 

multidimensional frailty models incorporating 

multiple health deficits may provide superior 

prognostic information. Unlike assessments 

focusing on a single domain, deficit accumulation 

approaches capture the cumulative effect of chronic 

diseases, functional limitations, cognitive 

impairment, and other vulnerabilities that influence 

survival. 

The Clinical Frailty Scale also demonstrated 

significant predictive ability for mortality. Its 

simplicity and rapid application have made it one of 

the most widely adopted frailty instruments in 

emergency and acute care settings. The strong 

association between CFS scores and mortality 

indicates that clinician-based global assessment can 

effectively identify patients with reduced 

physiological reserve. Importantly, CFS provides 

prognostic information beyond age alone, 

demonstrating that biological vulnerability not 

completely explained by chronological aging. 

The ISAR tool showed a significant association with 

mortality, although the magnitude of effect slightly 

lower compared with the CFS and ED Frailty Index. 

This may reflect the fact that ISAR originally 

developed as a screening tool rather than a 

comprehensive frailty measurement instrument. 
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 Nevertheless, its ability to identify patients at 

increased mortality risk demonstrates its usefulness 

in emergency triage. Frailty phenotype assessment 

also demonstrated strong mortality prediction. 

However, implementation of phenotype-based 

assessments may be challenging in emergency 

departments because acute illness can temporarily 

influence physical performance measures. 

Additionally, some patients may be unable to 

complete mobility-related assessments due to acute 

symptoms. The consistency of mortality prediction 

across different frailty models highlights the 

importance of vulnerability assessment in older 

emergency patients. Frailty reflects reduced ability 

to recover from physiological stress, making it 

particularly relevant during acute illness. A frail 

patient experiencing a relatively minor medical 

event may have a substantially higher risk of 

deterioration compared with a non-frail patient with 

similar presenting symptoms. These findings 

support the integration of frailty assessment into 

emergency department workflows. Early 

recognition of frailty may facilitate appropriate 

monitoring, geriatric consultation, treatment 

planning, and discussions regarding patient goals 

and preferences. However, frailty assessment should 

complement rather than replace clinical judgment 

and disease-specific evaluation. 

 

Table 4. Association between Emergency Department Frailty Assessment and Adverse Clinical Outcomes 

Outcome 
Pooled Effect 

Estimate 

95% Confidence 

Interval 

P-

value 
Clinical Interpretation 

ICU admission OR 2.35 1.65-3.35 <0.001 Increased critical care risk 

Functional decline OR 3.05 2.30-4.05 <0.001 Strong association 

Readmission OR 1.88 1.45-2.44 <0.001 
Increased healthcare 

utilization 

Composite adverse 

events 
OR 2.72 2.10-3.52 <0.001 Higher overall risk 

Table 4 presents the association between frailty 

assessment and adverse clinical outcomes beyond 

hospitalization and mortality. These outcomes 

include intensive care admission, functional decline, 

readmission, and composite adverse events. The 

findings demonstrate that frailty represents a broad 

marker of vulnerability affecting multiple 

dimensions of health outcomes. 

The strongest association observed between frailty 

and functional decline. Frail older adults 

demonstrated approximately threefold higher risk of 

deterioration in functional ability following 

emergency evaluation. This finding is clinically 

significant because maintaining independence is a 

major goal of geriatric care. Hospitalization itself 

can accelerate functional decline among vulnerable 

older adults due to immobility, delirium risk, 

environmental changes, and reduced participation in 

daily activities. Frailty was also significantly 

associated with intensive care admission. Although 

emergency physicians primarily evaluate acute 

physiological severity, frailty provides additional 

information regarding the likelihood of requiring 

advanced medical support. A patient with limited 

physiological reserve may deteriorate more rapidly 

when exposed to acute stress, even if initial vital 

signs appear relatively stable. The association 

between frailty and hospital readmission highlights 

the long-term consequences of vulnerability. Frail 

patients often have complex medical needs, limited 

functional capacity, and challenges managing 

healthcare requirements after discharge. Identifying 

frailty during emergency assessment may allow 

implementation of targeted interventions such as 

home support, medication review, rehabilitation 

services, and follow-up planning. The composite 

adverse outcome analysis further demonstrates the 

broad clinical relevance of frailty assessment. 

Frailty is not merely a predictor of mortality but 

represents a multidimensional risk state affecting 

recovery, independence, and healthcare utilization. 

These findings support the concept that emergency 

departments should move beyond disease-centered 

assessment alone. Incorporating frailty evaluation 

provides a more comprehensive understanding of 

older patients’ needs. However, assessment linked to 

actionable interventions. Simply identifying frailty 

without providing appropriate management 

pathways may have limited clinical benefit. Future 

studies should investigate whether frailty-guided 

interventions, such as emergency geriatric teams, 

transitional care programs, and individualized 

discharge planning, can improve outcomes among 

frail older adults. 

 
Forest Plot 2. Frailty Assessment for Prediction of Hospitalization 
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Interpretation: The pooled estimate demonstrates 

that frail older adults have significantly higher 

probability of hospitalization following emergency 

department assessment. All included studies show 

effect estimates above the neutral value, supporting 

the robustness of the association. 

 

 

 
Forest Plot 3. Frailty Assessment for Prediction of Mortality 

 

Interpretation: The meta-analysis demonstrates a 

strong relationship between frailty and mortality. 

Frailty approximately triples mortality risk among 

older emergency patients. 

 

 
Forest Plot 4. Frailty Assessment for Adverse Outcomes 

 

Interpretation: Frailty assessment identifies older 

adults at increased risk for multiple adverse 

outcomes, including functional decline, ICU 

admission, and readmission. 

 

Discussion 

This systematic review and meta-analysis evaluated 

the clinical performance of emergency department-

based frailty assessment tools for predicting 

hospitalization, mortality, and adverse outcomes 

among older adults. The findings demonstrate that 

frailty is a powerful prognostic marker in emergency 

care and that commonly used frailty instruments 

provide clinically meaningful information beyond 

traditional demographic and disease-based 

assessments. Across multiple studies and frailty 

models, increased frailty status was consistently 

associated with higher risks of hospital admission, 

mortality, functional decline, intensive care 

utilization, and other adverse outcomes [57-60]. 

One of the most important findings of this review is 

that frailty assessment provides additional 

prognostic information beyond chronological age. 

Older adults represent a highly heterogeneous 

population, and individuals of the same age may 

have substantially different levels of physiological 

reserve and recovery capacity. Frailty assessment 

captures this variability by evaluating functional 

status, comorbidity burden, cognitive impairment, 

and accumulated health deficits. This characteristic 

makes frailty particularly valuable in emergency 

departments, where rapid decisions regarding 

treatment intensity, admission, and resource 

allocation are required. The Clinical Frailty Scale 

emerged as one of the most practical and widely 

validated tools in emergency settings. Its advantages 

include rapid administration, minimal resource 

requirements, and strong association with important 

outcomes. The current findings support previous 

studies demonstrating that higher CFS scores are 

associated with increased mortality and 

hospitalization among older acute care patients [61]. 

The clinical judgment-based nature of the CFS 

allows integration of information that captured 

through laboratory measurements or physiological 

parameters alone. 

The Emergency Department Frailty Index 

demonstrated strong predictive performance, 

particularly for mortality and hospitalization 

outcomes. This finding supports the deficit 

accumulation model of frailty, which proposes that 

vulnerability increases as multiple health deficits 
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 accumulate over time. By incorporating multiple 

domains of health status, deficit-based indices may 

provide a more comprehensive assessment of patient 

vulnerability. However, these tools require 

electronic health record integration and automated 

calculation systems, could limit implementation in 

resource-constrained environments [62]. 

The ISAR tool also demonstrated clinically relevant 

predictive ability, particularly for identifying older 

adults requiring additional assessment. Its high 

sensitivity makes it valuable as a screening 

instrument, although lower specificity may lead to 

increased demand for further evaluation. In 

emergency departments, where missing a high-risk 

patient may have serious consequences, sensitive 

screening approaches may be preferred. 

The association between frailty and mortality 

observed in this review is consistent with previous 

geriatric research. Frailty reflects impaired 

physiological resilience and reduced ability to 

recover from acute stressors. When exposed to 

infection, trauma, surgery, or hospitalization, frail 

individuals have fewer compensatory mechanisms 

available, increasing the probability of 

complications and death [63]. Therefore, frailty 

assessment may help clinicians identify patients who 

require closer monitoring and proactive 

management. 

Another important finding was the association 

between frailty and functional decline. Unlike 

mortality, which represents a definitive outcome, 

functional deterioration has major implications for 

independence and quality of life. Emergency 

department visits and subsequent hospitalization 

may contribute to loss of mobility, increased 

dependency, and institutionalization among 

vulnerable older adults. Identifying frail patients 

early may facilitate interventions such as geriatric 

consultation, rehabilitation planning, and discharge 

support. 

Despite the demonstrated benefits, several 

challenges considered before widespread 

implementation of frailty assessment. First, 

considerable heterogeneity exists among frailty 

instruments. Different tools measure different 

aspects of vulnerability, and there is currently no 

universally accepted standard for emergency 

department frailty assessment. Second, frailty 

classification influenced by acute illness, 

particularly when assessments rely on physical 

performance measures. Third, the clinical impact of 

frailty screening depends on whether assessment 

results lead to meaningful interventions [64]. 

The integration of frailty assessment into emergency 

workflows requires more than simple screening. 

Effective implementation should include clear 

clinical pathways, multidisciplinary collaboration, 

and targeted interventions. For example, identifying 

a frail patient could trigger comprehensive geriatric 

assessment, medication optimization, fall 

prevention strategies, social support evaluation, and 

individualized discharge planning [65-67]. 

Future research should focus on comparing different 

frailty instruments directly within emergency 

populations and evaluating whether frailty-guided 

interventions improve outcomes. Randomized 

controlled trials needed to determine whether 

routine frailty screening reduces unnecessary 

hospitalization, prevents functional decline, 

improves quality of care, or decreases healthcare 

costs. Overall, the evidence supports the clinical 

utility of emergency department-based frailty 

assessment. Frailty tools provide valuable 

prognostic information and represent an important 

component of personalized emergency care for older 

adults. Their incorporation into routine practice may 

enhance risk stratification, improve patient-centered 

decision-making, and support effective allocation of 

healthcare resources. 

 

Conclusion 

Frailty assessment has become an increasingly 

important component of emergency medicine as 

healthcare systems face a growing number of older 

adults with complex medical and functional needs. 

This systematic review and meta-analysis 

demonstrate that emergency department-based 

frailty assessment tools provide significant 

predictive value for hospitalization, mortality, and 

adverse clinical outcomes among older adults. 

The findings indicate that frailty is a strong 

independent predictor of poor outcomes and 

provides information that not adequately captured 

by age or conventional medical evaluation alone. 

Frail older adults are more likely to require hospital 

admission, experience mortality, develop functional 

decline, require intensive care, and experience 

repeated healthcare utilization. Therefore, 

identifying frailty during emergency evaluation may 

improve recognition of patients who require 

additional support and closer clinical monitoring. 

Among available instruments, the Clinical Frailty 

Scale appears particularly suitable for emergency 

environments because of its simplicity, rapid 

application, and strong association with clinically 

important outcomes. The Emergency Department 

Frailty Index provides excellent predictive 

performance by incorporating multiple domains of 

health status, although its implementation may 

require electronic support. Screening instruments 

such as ISAR offer practical advantages for 

identifying high-risk patients but may require 

additional assessment due to limited specificity. 

The clinical value of frailty assessment extends 

beyond prediction. Frailty identification may 

support personalized care planning by informing 

decisions regarding hospitalization, treatment 

intensity, rehabilitation needs, and discharge 

arrangements. However, frailty screening not 

viewed as an isolated diagnostic procedure. Its 
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 effectiveness depends on integration with 

appropriate clinical pathways and interventions 

designed to address the needs of vulnerable older 

adults. 

Despite promising evidence, several limitations 

remain. Differences among frailty definitions, 

assessment methods, patient populations, and 

outcome measures contribute to heterogeneity 

across studies. Additionally, most available research 

has focused on predictive associations rather than 

evaluating whether frailty-based interventions 

improve patient outcomes. Future investigations 

should prioritize multicenter prospective studies and 

randomized clinical trials examining the 

effectiveness of frailty-guided care models.  

In conclusion, emergency department-based frailty 

assessment tools represent valuable instruments for 

improving risk stratification among older adults. 

Their ability to identify vulnerable patients at 

increased risk of hospitalization, mortality, and 

adverse outcomes supports their integration into 

modern emergency care systems. Combining rapid 

frailty assessment with comprehensive geriatric 

approaches may contribute to safer, more 

individualized, and more effective healthcare 

delivery for the aging population. 
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