
The Propensity to 

Hospitalize Patients

as a Tool to Assess

the Quality of Care in 

ED
Giovanni Nattino, Istituto di Ricerche Farmacologiche Mario Negri IRCCS

Germana Ruggiano, Ospedale S. Maria Annunziata, Bagno a Ripoli (FI) 

November 3, 2022

BOLOGNA, IT

eCREAM project
N. 1010557726



•Mission of the Emergency Medicine Physician

•Role of EP in the patient’s flow 

•The importance of boarding on ED crowding

•Correlation between boarding and quality fo care in ED

•Determinants of hospital admission

Key points



•Primo e rapido inquadramento diagnostico orientato all’identificazione
delle condizioni che mettono a rischio la vita o la funzione di un organo

•Stabilizzazione pazienti a rischio

•Attivazione percorsi assistenziali intraospedalieri o di rete per le situazioni di
emergenza

•Selezione dei pazienti che necessitano il ricovero con scelta del livello di
intensita’ assistenziale

•Rinvio a domicilio con le indicazioni per le eventuali successive fasi
assistenziali

Mission della medicina d’urgenza



•A core competence of emergency medicine practice is determining

which patients would benefit from inpatient care and which can be

safely managed as outpatients. 

•A complex mix of factors determines the safety of outpatient care for a 

patient undergoing evaluation in the emergency department. 

Role of the EP on the patient “flow”
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•The disposition decision to admit or discharge a patient is one of the 

most important decisions made by an emergency physician.

•Admitting a patient who does not need to be admitted exposes them 

to unnecessary medical testing, treatments, and expenses. 

•However, an overly optimistic assessment of a patient’s condition and 

subsequent discharge can lead to negative clinical outcomes and 

law suits

Role of the EP on the patient “flow”



Admission Rate by Type of Emergency Department
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•Emergency physicians deliver great value to the health system by making

those determinations in about three hours from the time a patient arrives in the 

emergency department.

• Trend data indicate the medical community entrusts emergency physicians to

determine which patients will benefit from inpatient care after the patient receives

diagnostic workup and initial treatment in the emergency department. Indeed, the 

use of emergency departments as a processing center for hospital admissions has

increased over the last 14 years, from 58 percent to about 70 percent

Role of the EP on the patient “flow”
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•Many of the studies targeting quality of service in the emergency

departments have identified crowding as a great reason of concern

•systematic reviews show how emergency departement crowding

positively correlates with mortality both among patients admitted to

the hospital and discharged home; an association is also reported with

higher rates of patients leaving the emergency room without being

seen.

Correlation between ED crowding and quality



Asplin et al introduced a conceptual model of ED crowding, visualising the 
factors associated with crowding. These factors can be divided into
-input, 
-throughput 
-output factors. 
It is thought that mainly output, that is, an inadequate disposition of 
patients, contributes to crowding, which subsequently leads to limited 
patient flow at the ED
The main contributor to ED crowding is the inability to transfer patients 
to inpatient units once they are admitted

Correlation between ED crowding and boarding



•The primary cause of overcrowding is boarding: the practice of

holding patients in the emergency department after they have been

admitted to the hospital, because no inpatient or observation beds are

available.

• The time at which boarding starts, or the time-zero, is the time at

which the decision has been made to admit or place the patient into

observation status.



•Rates of inpatient hospital admission from the emergency department

(ED) vary substantially across hospitals and regions even after

controlling for patient comorbidities and hospital case mix

•Variation in admission rates also exists for a wide spectrum of

conditions across physicians within the same institution when variation

in patient characteristics across physicians is minimal

Determinants of decision for hospital admission



Appropriate and inappropriate admission



Influence of crowding on the decision for hospital 
admission





•Advancing patient disposition may reduce LOS at the ED and thus consequently

reduce crowding. The identification of those patients that need admission at ED

arrival may help to shorten ED LOS for many patients.

•Several prediction tools exist to identify patients needing hospital admission.

Implementing such a model in clinical practice may alter patient courses and lead

to earlier admission

Determinants for hospital admission





None of the studies described implementation, and none of the models are

currently implemented in the ED as a prediction tool for admission. The lack of

implementation cannot be explained by the discriminative ability, which was

generally good.

This systematic review identified 16 prognostic models for predicting admission in

patients presenting to the ED. We suggest that the effect of these models on ED

LOS and crowding reduction should be examined, given that external validation

and potentially updating of the models have taken place for the specific hospital

ED



•Emergency medicine clinicians make timesensitive diagnostic, treatment, and disposition decisions

(admission to hospital vs discharge) on a daily basis.

•Often, clinicians rely on incomplete information and lack sufficient time to process all available information,

instead relying heavily on their past experience and clinical gestalt.

•In contrast, computer models can easily process the entire medical record of a patient within the time

allotted in the ED but are blinded to the clinical impressions of the treating clinicians, as this information is

often left undocumented.

Prediction of hospital admission



•A major problem in EDs worldwide is the long-term boarding of admitted patients in the ED.

•In the current model of care, it is only toward the end of the ED encounter that a decision is made

regarding patient ED disposition.

•Early identification of likely admissions has the potential to advance bedcoordination and reduce ED

boarding times, improve patient flow, and reduce errors, leading to improved care, enhanced patient

satisfaction, and decreased ED overcrowding.



In this study, they compare the accuracy of physicians versus computers in predicting which patients

in the ED will be admitted to the hospital.

The aim is to determine which elements of a physician’s assessment are the most important drivers

for making accurate predictions, which elements are most important for the computer model, and to

compare the 2.

They hypothesize that a hybrid model that integrates the elements gleaned by the computer model

together with human factors and the advanced cognitive clinical reasoning accessible by physicians

can provide improved accuracy..







TAKE HOME MESSAGE 

One of the core competences of emergency physician is the ability to decide to 
admit or not 

This decision has a double effect:

-on the single patient

-on the global ED patients flow 

Knowing the determinants of this decision could help fastening the process 



TAKE HOME MESSAGE 

•One of the core competences of emergency physician is the ability to decide to

admit or not

•Emergency physicians deliver great value to the health system by making this

decision

•Admission rates and ropensity to hospitalization could be a measure of quality

of the ED
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