Implementing a multidisciplinary Rapid Geriatric Observation Unit for non-critical older patients referred to hospital: observational study on real-world data
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ABSTRACT

Background: Geriatric rapid observation units may represent an alternative to hospitalization in older patients with non-critical acute illness. 
Aims: To describe the characteristcs and outcomes of patients admitted to a geriatric observation unit called URGe (Unità Geriatrica Rapida), implemented in an Italian hospital and characterized by multidisciplinary medical staff with geriatric expertise, fast-track access to diagnostic resources, regular use of point-of-care ultrasound and predicted length of stay (LOS) <72 hours.  
Methods: The medical records of patients admitted to URGe during a 3-month period (452 subjects, 247 F and 205 M, median age 82 years old, IQR 77-87) were retrospectively examined. The primary study endpoint was transferral from URGe to regular wards. Baseline covariates included demographics, comprehensive geriatric assessment, acute illnesses, comorbidities, vital signs and routine laboratory tests.  
Results: Despite elevated burden of multimorbidity (median number of chronic diseases 4, IQR 2-5) and frailty (median Rockwood Clinical Frailty Scale score 4, IQR 3-6), only 137 patients (30.3%) required transferral from URGe to regular wards. The main factors positively associated with this outcome were Rockwood score, fever, cancer and red cell distribution width (P<0.05 on multivariate logistic regression model). The rate of complications (mortality, delirium, falls) during URGe stay was low (0.5%, 7% and 2%, respectively). Overall duration of hospital stay was lower than that of a group of historical controls matched by age, sex, main diagnosis, multimorbidity and frailty.
Conclusions: The URGe model of acute geriatric care is feasible, safe and has the potential of reducing unnecessary hospitalizations of older patients.  
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INTRODUCTION

Emergency Department (ED) visits and unscheduled hospital admissions of subjects aged ≥65 years old have constantly risen worldwide in the last two decades [1-3]. The progressive aging of ED users is associated with prolonged boarding times [4], overcrowding and massive rise in hospital costs due to increasing volume of diagnostic tests [5]. 
In older ED users, the main risk factors for admission include age ≥80, male gender, presence of multimorbidity, polypharmacy, dependency in daily activities, inappropriate presumptive diagnosis made at triage, and trauma [6-12]. Despite the clinical complexity of these patients, the length of their hospital stay is not automatically prolonged. In fact, large studies suggest that older age is associated with increased risk of admissions shorter than three days [13-15]. These admissions are generally caused by conditions that cannot be always assessed and treated directly in the ED, but require only limited diagnostic resources in regular medical wards, such as mild decompensated heart failure, syncope and non-injurious falls [16]. According to a recent nation-wide English study, such kind of admissions account for 28.3% of all admissions of subjects over 75 years old [17]. 
Short-stay observation units may represent the adequate care setting for such patients. Subjects over 65 years old represent a substantial proportion of users of ED-based short-stay units [18]. However, these units are not specifically designed for older patients, and geriatric expertise often lacks in ED staff [19]. Incorporation of comprehensive geriatric assessment (CGA) in the care protocols of such units is often problematic and time-consuming. 
Thus, short-stay observation units specifically dedicated to geriatric patients have been created in some institutions [19]. However, many of these services were still ED-based and did not truly include elements typical of geriatric care, or specific programs of hospital-community transition of complex patients [19]. 

The objective of this retrospective study based on real-world data was to describe the characteristics of patients admitted to a Geriatric Department-based multidisciplinary Geriatric Rapid Observation Unit implemented in a large teaching hospital in Italy, and to identify factors associated with the need of admission to regular wards. 
METHODS

Characteristics of the Geriatric Rapid Observation Unit
A 14-bed Rapid Observation Unit was implemented at our institution, a large teaching hospital in Northern Italy, from November 2019 to February 2020. This clinical service was called URGe (Unità Rapida Geriatrica – Rapid Geriatric Unit) and was located in a Geriatric Department physically and functionally separated from the ED. The main aim of this innovative service was to improve and speed up the care pathways for older patients presenting to ED with non-critical complaints. At the same time, it was also to relieve ED overcrowding through a novel opportunity of disposition for patients who, otherwise, would have needed admission to regular wards and longer boarding times waiting for a bed. 
URGe admission was disposed by ED physicians, who checked for eligibility immediately after triage and first clinical evaluation in the ED. Patients were considered eligible for URGe admission if aged 65 years or older, having general medical or geriatric complaints (including mild cardiorespiratory diseases, voiding dysfunction, syncope, uncontrolled diabetes, head trauma) and predicted length of hospital stay not superior to three days, according to the ED physician’s evaluation. Patients were instead disposed to admission to ordinary wards if clinically unstable, terminally ill, requiring surgical care or immediate life support. The referral of patients to URGe was also avoided in all cases where the ED visit could effectively assure a quick discharge from hospital. URGe admission was possible only during daytime (8 a.m.-8 p.m.), any day of the week. 
Once admitted to URGe, patients were comprehensively evaluated by a multidisciplinary clinical team, including nurse staff with geriatric expertise and physicians of different specialty background (geriatrics, internal medicine, urgency medicine, gastroenterology, clinical ultrasonography) trained into the management of complex multimorbid older patients [20]. 
A rapid CGA was performed by trained nurses, under the supervision of one member of the medical team [21]. The assessment included handgrip strength measurement on the dominant side by hand-held dynamometer (Jamar), Katz’s ADL (Activities of Daily Living) index, RCFS (Rockwood Clinical Frailty Scale) [22], CAM (Confusion Assessment Method) scale for assessment of delirium, mini-COG Scale for screening of cognitive impairment in older individuals. The assessment took in average 10 minutes and did not significantly influence the urgent clinical procedures required for patient care.
In addition to history collection and physical examination, members of the medical team performed point-of-care bedside ultrasound whenever needed. Ultrasound was strongly integrated with clinical and anamnestic information, allowing to reach a prompt diagnosis or to formulate a reasonable diagnostic hypothesis [23-24]. This first-level diagnostic framework was completed by fast-track access to advanced imaging (specialist echocardiography and vascular ultrasound, contrast-enhanced computed tomography, magnetic resonance), other instrumental examinations (endoscopy, Holter ECGs) and specialist consultations. All these examinations or visits were performed at the earliest time possible, and in any case within 24 h from request. 
All treatments available in ordinary medical wards could be administered to URGe patients during their stay in the unit. However, the duration of stay could not exceed 72 hours by design of the URGe service. Thus, patients who could not be discharged within that deadline were admitted to regular wards. 
Study design, data collection and endpoints
This study was designed as a pragmatic, real-world descriptive study. Thus, the URGe service was implemented independent of the conduction of this investigation. The medical charts of all patients admitted to URGe from 29th November 2019 to 29th February 2020 were retrospectively reviewed. 
A common set of data, available in all charts, was collected in order to describe the characteristics of patients who were treated in the URGe unit. These data included age, gender, residency in community or nursing home, date and hour of ED arrival and URGe admission, number and type of chronic illnesses, number and type of drugs used for treating such illnesses, main reason(s) for ED visit, vital signs and lab tests at the moment of URGe admission. Vital signs included arterial pressure, heart rate, body temperature and peripheral oxygen saturation level. Lab tests included complete blood cell count, blood creatinine, urea, sodium, potassium and C-reactive protein (CRP). The results of rapid CGA were also collected. 
The treatments administered and devices, such as central venous lines or bladder catheters, inserted during URGe stay were also recorded. The number of ultrasound, radiological and instrumental examinations, invasive procedures and specialist consults requested during URGe stay was considered for each patient, to estimate the burden of diagnostic resources needed and the clinical complexity. Data on complications during URGe stay, including delirium and falls, were collected. 
Admission to regular wards after URGe stay was considered the primary endpoint of the study. The duration of stay in URGe and the overall duration of hospital stay (URGe plus regular wards for those who were admitted), hospital mortality and complications including delirium and falls, were considered as secondary endpoints. 

A group of patients admitted to the regular wards of the Geriatric-Rehabilitation Department for acute cardiorespiratory complaints in the year 2019, prior to the implementation of the URGe service, was also considered for comparison. These patients were matched to a subgroup of URGe users by age, sex, main diagnosis, number of comorbidities and RCFS class. To explore the hypothesis that the URGe model of care can improve the rate of occupancy of geriatric beds and reduce the duration of stay without increasing mortality, a comparison of overall duration of hospital stay and mortality was made between the two groups.    

Statistical analyses

Data were expressed as percentages or median and interquartile range (IQR) according to the type of each variable. The characteristics of patients who needed admission to regular hospital wards after URGe stay (primary endpoint) were compared with the characteristics of those who were discharged home from URGe by using chi-square and Mann-Whitney tests. The characteristics of the control group of patients admitted to regular wards prior to the implementation of URGe were compared with those of the subgroup of matched URGe users with chi-square and Mann-Whitney tests. 

The association of baseline characteristics of patients admitted to URGe with the primary endpoint (regular ward transferal) was verified with multivariate logistic regression models. Age, sex, main diagnosis, body temperature, oxygen saturation, history of heart disease, COPD, diabetes, cancer and dementia, lab tests (hemoglobin, white blood cell count, red cell distribution width and serum creatinine) and RCFS were considered as possible covariates. A stepwise method with forward selection was then applied to logistic regression considering only these variables. 
The frequency of secondary endpoints (death, duration of URGe stay >48 h, falls, delirium) was also calculated. The baseline characteristics of participants who stayed in URGe for more than 48 hours and of those who developed delirium were compared with participants who did not developed these endpoints using chi-square test, Mann-Whitney test and linear or logistic regression after adjustment for age and sex. Factors significantly associated with delirium were also determined with multivariate logistic regression models. 
P values were considered significant when <0.05. Statistical analyses were performed with the SPSS package (v.26, IBM, Armonk, United States).
RESULTS
Description of the population admitted to URGe
The number of patients admitted during the study period was 452 (247 F, 205 M), with a median age of 82 years old (IQR 77-87). The distribution of patients by weekday and time of admission is shown in Figure 1. Only 7% of patients were living in a nursing home or equivalent community facility, while most were living in their own houses (83%) or in their offspring’s homes (12%). 
The most frequent reasons for admission are listed in Table 1. Cardio-respiratory complaints represented the most frequent diagnostic category.
Three patients out of four had multimorbidity, with at least two chronic diseases (median 4 diseases, IQR 2-5). The most prevalent comorbidities were hypertension (84%), atrial fibrillation (32%), myocardial disease (28%), diabetes (24%) and vascular encephalopathy (21%) (Table 2). Dementia was present in 19% of participants. The median number of drugs chronically taken before admission was 6 (IQR 4-8).  
A summary of vital signs, main lab tests and results of CGA performed on URGe admission is also presented in Table 2. The majority of patients was classified as pre-frail or frail according to RCFS, but autonomous according to ADL index. 

Interventions during URGe stay
Instrumental diagnostic examinations were performed in 76% of patients during URGe stay (Supplementary Table S1). The most frequent were bedside ultrasound performed directly by the ward medical staff (38% of patients), computed tomography (27%) and standard X-ray scans (16%). Specialist consultations were required in 30% of patients (Supplementary Table S1). The drug classes most frequently added to pharmacological treatments were antibiotics (47% of patients) and PPIs (10%) (Supplementary Table S1). Invasive devices were inserted in 7% of patients, most frequently urinary catheters (6%) and nasogastric tubes (1%). 
Factors associated with duration of URGe stay and regular ward admission
The median duration of stay in URGe was 47 hours (IQR 29-55). In 254 patients (56.2%), the URGe stay was <48 hours, while 198 patients remained in URGe between 48 and 72 hours (see Supplementary Table S2 for a comparison between these groups). 

The majority of patients could be discharged home (313 patients, 69.2%), while 137 (30.3%) required admission to regular wards. Two patients (0.5%) deceased during URGe stay. 
The comparison of the baseline characteristics and interventions undertaken during URGe stay in patients admitted to regular wards vs those discharged home is shown in Table 2 and Supplementary Table S1. Patients who needed admission had more frequently cancer and dementia and higher RCFS score (Table 2). They also had more frequently fever, respiratory failure and elevation CRP and white blood cell count (Table 2). Patients who required admission were more frequently prescribed specialistic diagnostic tests, invasive devices and antibiotic treatment, while bedside ultrasound was instead performed more frequently in patients who were discharged home (42% vs 29%, p=0.013) (Supplementary Table S1). 
Multivariate logistic regression models, testing the baseline clinical characteristics of patients significantly associated with need of regular ward admission, are depicted in Table 3. The RCFS score, body temperature, RDW and a history of cancer were positively associated with admission to regular wards, while a history of COPD exhibited an inverse association. 
Complications during URGe stay

Thirty-three patients out of 452 (7%) experienced delirium during URGe stay. These patients were older (median 86, IQR 82-92, vs 82, IQR 77-87, years old, p=0.002), had a higher prevalence of dementia (45% vs 16%, p<0.001) and higher RCFS scores (median 6, IQR 4-7, vs 4, IQR 3-5, p<0.001) than patients without delirium (Supplementary Table S3). They also had higher white blood cell counts (9.76 1x109/L, IQR 8.63-12.81, vs 8.58, IQR 6.82-11.46, age- and sex-adjusted p=0.004) (Supplementary Table S3). Multivariate logistic regression analysis showed that RCFS score on URGe admission was positively associated with incident delirium (Supplementary Table S4). Cardiorespiratory complaints on admission were instead inversely associated with delirium (Supplementary Table S4). 

Only 9 patients out of 452 (2%) falled during URGe stay, and most of them suffered from dementia or delirium. 
Comparison between URGe users and patients admitted to regular wards

A comparison of the key clinical characteristics and outcomes between a subgroup of 157 URGe users and a group of 151 patients admitted to regular wards before URGe implementation is shown in Table 5. The two groups were matched by age, sex, main diagnosis (cardiorespiratory diseases), number of comorbidities and RCFS class. URGe users experienced a significantly lower overall duration of hospital stay (median 3 days, IQR 2-6) than controls (median 5 days, IQR 4-8, p<0.001), but similar hospital mortality (Table 5). 


DISCUSSION
In this real-world descriptive study including a group of 452 older patients admitted to a geriatric rapid observation unit, only 30.3% needed transferal to a regular ward, while the majority could be discharged home within 72 hours. Frailty, history of cancer, presence of fever, leukocytosis and RDW were the main clinical factors independently associated with the need of transferal to regular wards. During the stay in URGe, mortality and the incidence of complications typically associated with hospitalization of geriatric patients were low. The overall length of hospital stay was shorter for patients who were admitted in the URGe pathway, even when transferal to regular wards was necessary, than for patients who followed the usual care pathway, with similar mortality.
Multidisciplinarity of care, fast-track access to diagnostic resources and anticipation of needs are the pillars which the URGe model was built on. Most older patients who seek for hospital care have multidisciplinary needs [25], because acute medical conditions interact with frailty and multimorbidity in non-linear ways, generating complex and sometimes unpredictable clinical courses [26]. In this context, CGA represents the cornerstone for the development of tailored treatment, improving patient care and patient-centered outcomes [27]. However, CGA should be always embedded with timely diagnosis and management of acute medical conditions. Thus, several institutions have developed a “geriatric co-management” model, where geriatricians act as consultants in specialist wards. These models, however, have uncertain benefits in term of patient outcomes, and are often heterogeneous because the degree of responsibility of each clinical figure is not clearly defined [28-29].

The URGe model was instead developed on the concept that tailored treatment of acute older patients should be in charge of physicians with a shared geriatric expertise, but not necessarily with the same specialist background. Thus, the URGe medical team included specialists into several different medical disciplines, who had previously worked into a general medical ward dedicated to the care of complex multimorbid older patients [20]. The presence of geriatric expertise in clinicians with different background has been recognized as fundamental for preventing ED readmission rates, functional decline and mortality of older people [30]. 
The use of point-of-care ultrasound represents one of the key elements of the multidisciplinarity of the URGe model. Ultrasound should not be merely regarded as an imaging technique, but represents instead a hi-tech complement of physical examination [31]. When clinically-oriented, ultrasound can contribute to significantly narrow the range of possible diagnoses, especially in older patients who often have atypical and unspecific presentations of acute illnesses [23, 32]. Point-of-care ultrasound can also contribute to speed up the discharge time, which represents another consistent advantage in older people, who are generally more prone to developing adverse events during hospitalization [32-33]. Interestingly, our data support the assumption that point-of-care ultrasonography can reduce length of stay and favor discharge, since patients who were discharged from URGe received a significantly higher number of ultrasound examinations than those who needed regular ward admission (Supplementary Table S1). 
Multidisciplinary medical teams and point-of-care ultrasound were not included in rapid geriatric observation units implemented in other countries [19], representing the main novelties of our approach. In previous models, the management of older patients was led exclusively by geriatricians or ED physicians, not at a multidisciplinary level [19], with an emphasis mainly on the application of CGA [34-36] or on timely rehabilitative interventions by physiotherapists or occupational therapists [37-38]. Timely care with fast-track access to diagnostic examination was applied also in other models, that obtained reduction of the number of admission to regular wards and reduced incidence of complications typically related to hospital admission in geriatric patients, such as delirium [39-41]. 
A complete CGA is hardly ever feasible in emergency/urgency services, even if screening for frailty and other frequent geriatric conditions is strongly recommended in these care settings [42-43]. The ideal tool for intercepting frailty in emergency/urgency situations should thus be quick, easy to administer and highly predictive of adverse outcomes [44]. PRISMA-7 [44], AGILE [45] and the Rockwood Clinical Frailty Scale [43,46-48] have recently emerged as the fittest instruments for geriatric evaluation in ED triage or emergency services. In this framework, the circumstance that the Clinical Frailty Scale is significantly associated with adverse outcomes also in URGe patients is not surprising. Frailty syndrome and disability frequently represent a marker of clinical complexity [26], which is very difficult to manage in short-stay units. Interestingly, in our dataset RCFS was strongly correlated with multimorbidity and other components of the quick CGA used in URGe (miniCOG, CAM, ADL) (Supplementary Table S5). Thus, screening with RCFS in EDs could represent a promising method of improving appropriateness of admission to geriatric rapid observation units, like URGe.   
Our results also suggest that patients presenting to the ED with fever, leukocytosis or cancer may not be the best candidates for admission in a short-stay geriatric unit, but could be better managed in a regular ward. In older patients, infections have often atypical or unspecific clinical presentations and could be masked by underlying comorbidities, making underdiagnosis in the ED extremely probable [49-50]. Finally, RDW was confirmed as a significant, and often neglected, predictor of hospital admission, that should be carefully evaluated in future studies for its potential of stratifying patients needing different care pathways [51-53].
Although limited by the inclusion of only a small, historical control group and by the absence of reliable indicators of ED overcrowding, our study suggests that the URGe model has the potential of improving geriatric emergency care, especially by reducing the duration of hospital stay. In this perspective, our exploratory findings should be confirmed by future studies with quasi-experimental design, comparing the effects of the URGe model of care with usual care pathways implying regular ward admission for all older patients who cannot be quickly disposed from the ED. 
In addition to the retrospective study design, there are also other limitations that should be carefully considered when interpreting our findings. The sample size, although comparable with that of most studies on the topic [19], was not particularly large and did not allow to draw definitive data on the incidence of complications, such as falls or delirium. The inclusion of a large number of clinical variables and endpoints could have also produced spurious associations. The possibility of selection bias should be also considered, because the availability of URGe could have induced ED physicians to recommend admission in patients who otherwise would have been discharged from the ED. Finally, the absence of data on follow-up of participants after URGe stay prevented to verify whether this model of care is effective in improving patient health, reducing ED visits, readmissions and hospitalization-related disability. 
On the other side, the results of the present study speak in favor of the feasibility of the URGe model, and, more in general, usefulness of implementing acute geriatric observation units in large academic hospitals. Future studies, with sounder design, should verify whether such a model of care is effective, at the patient level, in preventing admission to regular wards, reducing the overall hospital stay and hospitalization-related costs. They should also verify, at the organizational level, whether the URGe model is effective in reducing ED overcrowinding, patient boarding times and unnecessary hospital admissions. 

CONCLUSIONS
The URGe model of rapid geriatric observation unit was feasible and yielded an admission rate to regular wards of 30.3%, with very low frequency of complications typically associated with hospital admission of older patients, including delirium and falls. Frailty, presence of fever, leukocytosis, and cancer were significantly associated with the need of regular admission. These findings should serve as bases for designing future studies on the best pathways of care for acute geriatric patients. 
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TABLE 1
List of the most frequent acute diagnoses of patients admitted to URGe (n=452). 
	Main reason for admission
	Number
	Frequency (%)

	Deecompensated congestive heart failure
	47
	10

	Pneumonia
	43
	10

	Head trauma
	38
	8

	Other falls without head trauma
	34
	8

	Urinary tract infection
	28
	6

	Syncope needing diagnostic assessment
	26
	6

	Bowel subocclusion
	29
	6

	Exacerbation of COPD
	23
	5

	Tachyarrythmia
	23
	5

	Anemia needing diagnostic assessment
	17
	4

	Dehydration
	8
	2

	Diverticulitis
	6
	1

	Intestinal hemorrhage
	5
	1

	Transient ischemic attack
	4
	1

	Deep venous thrombosis
	4
	1

	Diabetes with severe decompensation
	3
	1

	Other
	111
	25


COPD=Chronic Obstructive Pulmonary Disease



TABLE 2
Overview of the general demographic and anamnestic characteristics of the population admitted to the URGe service, and comparison between those who were discharged and those who were admitted to ordinary wards within 72 hours of stay. 
	Variable
	Overall population (N=452)
	Discharged 
(n=313)*
	Admitted to ordinary ward (n=137)
	p** (admitted vs discharged)

	General characteristics

	Age (years)
	82 (77-87)
	82 (77-87)
	84 (78-89)
	0.290

	Females, % 
	55
	57
	50
	0.139

	Comorbidities and drugs

	Chronic diseases, number
	4 (2-5)
	4 (3-5)
	4 (2-5)
	0.825

	Hypertension, %
	84
	86
	81
	0.156

	Myocardial disease, %
	28
	25
	33
	0.097

	Atrial fibrillation, %
	32
	31
	34
	0.489

	COPD, %
	17
	19
	12
	0.068

	Cancer, %
	14
	12
	21
	0.007

	Diabetes, %
	24
	25
	22
	0.491

	CKD, %
	10
	12
	7
	0.109

	Vascular encephalopathy, %
	21
	19
	25
	0.203

	Dementia, %
	19
	16
	24
	0.041

	Depression, %
	13
	13
	12
	0.613

	Drugs, number
	6 (4-8)
	6 (4-8)
	6 (4-8)
	0.884

	Vital signs

	Systolic blood pressure, mmHg
	140 (120-150)
	140 (120-150)
	140 (120-150)
	0.169

	Diastolic blood pressure, mmHg
	80 (70-80)
	80 (70-80)
	80 (65-80)
	0.074

	Heart rate, beats/min
	76 (69-88)
	76 (68-87)
	78 (70-92)
	0.121

	Temperature >37°C, %
	4
	2
	9
	<0.001

	Oxygen saturation in room air, %
	96 (95-97)
	96 (95-97)
	96 (94-97)
	0.094

	Need for oxygen support, %
	11
	8
	18
	0.001

	Simplified comprehensive geriatric assessment

	Handgrip strength dominant side, Kg
	20 (15-30)
	20 (16-30)
	20 (12-28)
	0.100

	Mini-COG Scale, points
	2 (1-3)
	2 (1-3)
	2 (0.5-3)
	0.141

	Katz ADL, points
	6 (3-6)
	6 (4-6)
	4.5 (1-6)
	<0.001

	Rockwood Clinical Frailty Scale, points
	4 (3-6)
	3 (3-5)
	4 (3-6)
	<0.001

	CAM scale, points
	0 (0-0)
	0 (0-0)
	0 (0-0.8)
	0.137

	Laboratory tests on URGe admission

	Hemoglobin, g/dl
	12.6 (11.2-13.9)
	12.7 (11.3-14)
	12.4 (11-13.3)
	0.038

	WBC, 1x109/L
	8.73 (6.89-11.60)
	8.56 (6.82-10.80)
	9.11 (7.02-12.54)
	0.021

	RDW, fl
	46 (43-50)
	45 (43-49)
	48 (45-52)
	<0.001

	CRP, mg/L
	26 (7-73)
	25 (6-59)
	34 (13-103)
	0.043

	Creatinine, mg/dl
	1.0 (0.8-1.3)
	0.9 (0.8-1.3)
	1.0 (0.8-1.4)
	0.245


*Two patients who deceased during stay were not considered in the analyses. 

**p calculated with Mann-Whitney or chi square test. P values<0.05 are indicated in bold. 
Data are expressed as median and IQR or percentage. ED=Emergency department; COPD=Chronic Obstructive Pulmonary Disease; CKD=Chronic Kidney Disease; ADL=Activities of Daily Living; CAM=Confusion Assessment Method; WBC=White Blood Cell Count; MCV=Mean Corpuscular Volume; MCHC=Mean Cellular Hemoglobin Concentration; RDW=Red Cell Distribution Width; CRP=C-Reactive Protein.

TABLE 3

Factors significantly associated with the risk of transferal to regular wards in patients who were admitted to URGe, determined by multivariate logistic regression model. 
	Parameter
	Odds Ratio
	95% Confidence Interval
	p

	Model 1 – All variables considered

	Age, years
	0.968
	0.929-1.009
	0.129

	Sex, female vs male
	0.567
	0.318-1.011
	0.055

	History of heart disease
	0.957
	0.528-1.734
	0.884

	History of COPD
	0.369
	0.171-0.796
	0.011

	History of diabetes
	0.456
	0.227-0.918
	0.028

	History of cancer
	1.451
	0.683-3.084
	0.333

	History of dementia
	1.030
	0.490-2.164
	0.939

	Main diagnosis, cardiorespiratory vs other
	0.955
	0.547-1.668
	0.872

	Body temperature ≥37°C
	3.279
	1.525-7.049
	0.002

	Oxygen saturation, %
	0.955
	0.841-1.084
	0.475

	Rockwood Clinical Frailty Scale
	1.362
	1.139-1.628
	0.001

	Hemoglobin, g/dl
	0.828
	0.724-0.947
	0.006


	WBC, 1x109/L
	1.071
	1.009-1.136
	0.023

	RDW, fl
	1.053
	1.011-1.096
	0.012

	Creatinine, mg/dl
	0.908
	0.623-1.322
	0.614

	Model 2 – Stepwise method with forward selection of variables considered in Model 1

	Rockwood Clinical Frailty Scale
	1.291
	1.121-1.486
	<0.001

	Body temperature ≥37°C
	3.629
	1.712-7.693
	0.001

	RDW, fl
	1.054
	1.017-1.093
	0.004

	History of COPD
	0.405
	0.198-0.830
	0.013

	History of cancer
	2.170
	1.096-4.296
	0.026


P values <0.05 are indicated in bold. COPD=Chronic Obstructive Pulmonary Disease; WBC=White Blood Cell count; RDW=Red cell Distribution Width. 
TABLE 4

Comparison of the characteristics and outcomes of a subgroup of URGe users (n=157) with a group of patients who followed the usual care path (n=151), matched by main diagnosis (cardiorespiratory illness), age, sex, number of comorbidities and Rockwood Clinical Frailty Scale. 
	Parameter
	Patients admitted to usual care path (N=151)
	Patients admitted to URGe (N=157)
	p*

	Age, years
	84 (80-88)
	82 (78-87)
	0.135

	Females, %
	54
	55
	0.934

	Chronic diseases, number
	6 (5-8)
	6 (5-7)
	0.256

	Drugs, number
	7 (6-10)
	8 (6-9)
	0.846

	Rockwood Clinical Frailty Scale
	4 (4-6)
	4 (3-6)
	0.411

	Hemoglobin, g/dl
	11.9 (10.5-15.3)
	12.2 (10.8-13.2)
	0.549

	Creatinine, mg/dl
	1.1 (0.9-1.4)
	1.1 (0.8-1.5)
	0.759

	C-reactive protein, mg/L
	34 (13-76)
	30 (7-106)
	0.892

	Regular ward admission, %
	100
	31
	<0.001

	Overall hospital stay, days#
	5 (4-8)
	3 (2-6)
	<0.001

	Hospital mortality, %
	3
	5
	0.269


Data expressed as median and interquartile range or percentage, as appropriate. 

*P calculated with Mann-Whitney or chi-square test. P values <0.05 are indicated in bold. 
#Overall hospital stay was calculated as the duration of stay for patients admitted to the usual care path and as the duration of URGe stay plus eventual duration of stay in regular wards for patients who were admitted to URGe.

FIGURE 1

Distribution of admissions to URGe by day of the week (panel A) and by daytime (panel B).
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