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As a result of population aging, there is an increasing number of older adults with disabilities 

and comorbidities who have high healthcare utilization, especially the emergency department 

(ED).1 In comparison with their younger counterparts, older adults use the ED more 

frequently with a higher urgency, have longer durations of stay and more evaluations at the 

ED, are more likely to experience adverse health outcomes, to be hospitalized, to return to the 

ED if discharged, and to have less satisfaction regarding the ED care following discharge.2,3  

 

Frailty is a state characterized by increased vulnerability to stressors due to loss of 

physiological reserve across multiple systems, and associated with various negative health 

outcomes.4 Since some of these negative outcomes can directly and indirectly predispose frail 

individuals to ED visits, frailty may be a risk factor for ED utilization, however, there is only 

limited evidence in the literature regarding the associations. The objectives of the present 

study were to perform a systematic review and meta-analysis on frailty as a predictor of ED 

utilization among community-dwelling older adults. 

 

METHOD 

Five electronic databases (EMBASE, Medline, CINAHL, PsycINFO, and AMED) were 

systematically searched in September 2018 for prospective cohort studies published in 2000 

or later examining risk of ED visits according to frailty status categories (frail, prefrail, and 

robust) defined by validated frailty criteria among community-dwelling older adults with a 

mean age of >60. A protocol developed according to the PRISMA statement and search 

strategy were registered at PROSPERO (CRD42018104640). If the same cohort was used by 

multiple studies, the results with the largest number of participants were chosen. Studies were 

examined for risk of bias and methodological quality using the Newcastle-Ottawa scale and 

considered to have low risk of bias and adequate methodological quality if they meet >5 of 9 

items. Odds ratios (ORs) of ED visit risk according to frailty were combined by meta-

analysis. Publication bias was assessed by visually inspecting a funnel plot. All data analyses 

were conducted using Review Manager 5 (The Cochrane Collaboration, Copenhagen, 

Denmark). 

 

RESULTS 
Among 1,467 citations identified, four studies5-8 (a total of 2,112 participants, mean follow-

up 1.4 years) were included. All four studies were considered to have adequate 

methodological quality and therefore low risk of bias. There is no apparent asymmetry in the 

funnel plot, suggesting no evidence of publication bias. A fixed-effect meta-analysis was used 

based on low heterogeneity (I2=25% for frail, I2=0% for prefrail) and showed that both frailty 

and prefrailty were significant predictors of ED visit (frailty: 4 studies, pooled OR=2.14, 

95%CI=1.58-2.91, p<0.001, prefrailty: 4 studies, pooled OR=1.46, 95%CI=1.17-1.82, 

p<0.001). There was a dose-response relationship between the degree of frailty and ED visit 

risk (p for subgroup differences=0.05). (Figure) 

 

DISCUSSION 

The present review identified four studies examining ED utilization risk according to frailty 

and the meta-analysis showed that older adults with frailty and prefrailty were more likely to 

use the ED than the robust in a dose-response manner. 

 

One study used the Frailty Index to measure frailty and examined risk of ED utilization over 

two years in 1679 Dutch community-dwelling older adults.9 Rates of ED or out-of-hour GP 

surgery visits increased as the Frailty Index increased over tertile groups: 11.7% (least frail), 

24.4%, and 42.9% (most frail).9 In another study, researchers involved in the INTER-FRAIL 
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study developed a postal questionnaire for frailty screening by mail, and showed that ED visit 

risk was 70% higher among those defined as frail compared with the non-frail (hazard 

ratio=1.67, 95%CI=1.53-1.84), using a competing risk regression model.10  

 

The strength of the present study include comprehensive methodology with an extensive and 

reproducible search strategy using five databases and assessments of methodological quality, 

heterogeneity, and publication bias. However, the present study is not without limitations. 

Firstly, only a small number of studies were found; therefore, sensitivity, subgroup, and meta-

regression analyses were not possible. Secondly, there is a possibility that other relevant 

studies may have been missed, especially since the entire systematic review process was 

conducted by one investigator. Thirdly, although it is preferable to use adjusted effect 

measures for a meta-analysis, unadjusted ORs were calculated and used for the meta-analysis 

for one study.5  

 

Conclusion/Relevance 

The present review highlights the first pooled evidence that frailty is a significant predictor of 

ED utilization among community-dwelling older adults. Given frailty is not irreversible,4 

effective frailty interventions may reduce ED utilization of older adults and its related 

consequences, such as emotional stress due to unfamiliar environment and disrupted daily life, 

potential hospitalization, iatrogenic adverse outcomes, and healthcare burden. 
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Figure. Forest plots presenting effect of frailty and prefrailty on emergency department visit.  

 
CI: confidence interval, IV: inverse variance 


