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Introduction

With a globally aging population, emergency departments 
(EDs) are facing significant challenges in managing frail 
older adults, who require individualized approaches and 
complex care [1, 2]. However, implementing such manage-
ment in the busy and overcrowded ED setting has proven 
difficult, as these individuals often present with severe acute 
illness compounded by multimorbidity, polypharmacy, 
functional limitations, cognitive impairments and social 
vulnerability [3, 4]. Moreover, prolonged ED stays may fur-
ther increase the risks of delirium, functional decline, and 
mortality in this population [2, 5].
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Abstract
Background  Geriatric Short-Stay Observation Units (G-SSU) are specialized units designed to improve care for older adults 
within the emergency department (ED). At our hospital, the Osservazione Breve Intensiva Geriatrica (OBI-GER) was estab-
lished as a dedicated G-SSU.
Aims  This study aims to characterize the clinical profile of older adults admitted to OBI-GER and identify factors associated 
with hospitalization within the first 24 h of admission.
Methods  Retrospective, single-center study including individuals aged ≥ 75 years, admitted to OBI-GER between August 
2023 and August 2024, with frailty and/or delirium during ED stay. Multivariable logistic regression model with stepwise 
selection was used to assess associations between hospitalization and clinical, functional, laboratory, and organizational 
variables.
Results  Overall, 353 patients (mean age 86.8 ± 5.5 years, 47.9% male) were included, of whom 109 (30.8%) required hospi-
talization. The cohort exhibited moderate frailty (median Clinical Frailty Scale = 6, IQR 6–7) and a considerable comorbid-
ity burden (median Charlson Comorbidity Index [CCI] = 6, IQR 5–8), along with a high prevalence of dementia (45%) and 
polypharmacy (mean 7.1 ± 3.4 medications). Independent risk factors for hospitalization included higher CCI (OR 1.19, 95% 
CI 1.05–1.35), delirium on the first day of OBI-GER (OR 2.03, 95% CI 1.13–3.64), frequent faller profile (OR 2.66; 95% CI 
1.38–5.12), and lower hemoglobin levels at ED admission (OR 0.89, 95% CI 0.79–0.99).
Conclusions  Despite their clinical complexity, only one-third of patients admitted to OBI-GER required hospitalization. 
CCI, delirium, fall history, and hemoglobin levels may serve to stratify hospitalization risk and optimize patient selection 
for G-SSU.
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To address these challenges, Geriatric Emergency 
Departments and Geriatric Short-Stay Units (G-SSUs) have 
been developed to improve care for frail older adults [6, 
7]. These units aim to integrate Comprehensive Geriatric 
Assessment (CGA) into the acute care pathway, enabling 
early identification of geriatric syndromes, implementa-
tion of multidimensional interventions, and personalized 
discharge planning [8]. Emerging evidence suggests that 
G-SSUs may represent a viable alternative to hospitaliza-
tion, potentially reducing related complications, enhanc-
ing patient outcomes, and promoting more efficient use of 
healthcare resources [9, 10]. However, despite advantages, 
G-SSUs cannot always prevent hospitalization, as some 
patients may require extended care due to clinical complica-
tions or logistical barriers preventing discharge. In this con-
text, a deeper understanding of which patients can safely 
benefit from G-SSUs and which require standard hospital-
ization is crucial. To date, data on patient selection crite-
ria and predictors of hospitalization from G-SSUs remain 
scarce, limiting the ability to refine admission protocols and 
enhance the effectiveness of this care model.

This study aims to characterize a cohort of patients admit-
ted to our hospital G-SSU, the Osservazione Breve Inten-
siva Geriatrica (OBI-GER) during its first year of operation. 
Additionally, we compare the clinical profiles of patients 
who were discharged with those who required hospitaliza-
tion, and we identify clinical and functional factors, detect-
able within the first 24 h of admission, that are associated 
with subsequent hospitalization.

Materials and methods

The OBI-GER model

The Istituto di Ricovero e Cura a Carattere Scientifico 
(IRCCS) San Gerardo dei Tintori, one of the largest ter-
tiary care hospitals in Northern Italy, manages over 16,000 
annual ED visits from patients aged ≥ 75 years, account-
ing for more than 15% of total admissions. To address this 
growing demand, the OBI-GER was established in August 
2023 as a dedicated G-SSU to provide specialized care for 
frail older adults.

OBI-GER is a four-bed G-SSU, embedded within a 
broader general SSU. Admission to the general SSU is 
determined by the ED physician for patients with acute con-
ditions deemed manageable within a 72-hour observation 
period, who are clinically stable (National Early Warning 
Score 2 [NEWS2] < 7) [11] and not terminally ill. Otherwise, 
direct admission to a standard inpatient ward is warranted. 
However, in cases of ED overcrowding or bed shortages, 
the ED physician may temporarily allocate patients to the 

SSU, where the SSU team provides care until the patient is 
reassigned by the hospital bed manager to an inpatient ward.

Eligibility for OBI-GER is determined at SSU admission 
by the attending geriatrician and requires age ≥ 75 years 
along with the presence of frailty and/or delirium. These 
two conditions were selected as inclusion criteria based on a 
shared institutional protocol jointly developed and approved 
by the ED, the SSU, and the Geriatrics Unit. They were cho-
sen for their high prevalence among older ED patients, their 
strong association with adverse outcomes and their suitabil-
ity for early geriatric intervention in the ED setting [12–15].

Frailty is assessed using the Clinical Frailty Scale (CFS) 
[16] and the Primary Care Frailty Index (PC-FI) [17], 
with inclusion criteria set at CFS ≥ 5 and/or PC-FI ≥ 0.07. 
Delirium is prospectively evaluated by the geriatrician at 
the time of SSU admission, using the 4AT tool [18]. To 
enhance case identification and ensure comprehensive phe-
notyping of delirium cases, a retrospective review of ED 
medical records is also conducted. This review involves 
searching for predefined keywords suggestive of acute cog-
nitive disturbances (e.g., “acute confusional state,” “drowsi-
ness,” “psychomotor agitation,” “psychomotor slowing,” 
“acute disorientation,” “sleep-wake cycle inversion”). This 
approach has been validated in previous studies, which have 
demonstrated its acceptable specificity and moderate sensi-
tivity when compared with standardized assessment tools 
such as the CAM and the 4AT [19–21].

OBI-GER is staffed by a multidisciplinary team includ-
ing a geriatrician, a geriatric resident, and an occupational 
therapist (OT), available from 8:00 AM to 2:00 PM on 
weekdays. Outside geriatrician service hours, medical care 
is provided by an Emergency Medicine physician. Nursing 
care is provided 24 h a day by a nurse shared with the non-
geriatric SSU. The nursing staff receives geriatric training 
both before joining the unit and through ongoing education. 
Additional specialists, including a social worker, rehabilita-
tion physician, and palliative care team, are available upon 
request.

Patients admitted to OBI-GER have access to radio-
logical exams and specialist consultations with the same 
priority level as in the ED. Alongside routine clinical evalu-
ation, they undergo a Comprehensive Geriatric Assessment 
(CGA) on weekdays, adapted to the care setting. This adap-
tation integrates the core elements of standard CGA while 
accounting for the constraints of limited time and resources 
[14, 22, 23]. Specifically, it includes delirium screening (4 
‘A’s Test, 4AT) [18], comorbidity assessment (Charlson 
Comorbidity Index, CCI) [24], frailty evaluation (CFS and 
PC-FI) [16, 17], functional status assessment (Activities of 
Daily Living, ADL; Instrumental Activities of Daily Living, 
IADL) [25], mobility evaluation by an OT, and a review of 
fall history and polypharmacy.
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At the end of the observation period, patients may be dis-
charged home, returned to their referring facility, or trans-
ferred to an appropriate care setting. Discharge eligibility 
is determined through a multidisciplinary process, informed 
by the results of CGA. Patients were discharged only if clin-
ically stable, as judged by the attending physician and sup-
ported by a low-risk NEWS2 score (≤ 3) recorded on the day 
of discharge. Social and functional criteria were also taken 
into account, and discharge occurred only when adequate 
support systems and follow-up services were in place.

Study design and population

This is a retrospective analysis of prospectively collected 
data from all patients consecutively admitted to OBI-GER 
during its first year of operation (August 15, 2023, and 
August 15, 2024). Figure  1 illustrates the study popula-
tion flowchart. During the study period, 461 patients were 
admitted to OBI-GER. Of these, 108 patients were excluded 
as they did not meet the admission criteria for the OBI-GER 
model. This group included patients temporarily placed 
in OBI-GER while awaiting transfer to an inpatient ward 
(n = 98), clinically unstable patients requiring intensive 
monitoring (NEWS2 ≥ 7, n = 23), and patients admitted for 
palliative care who died during their stay (n = 9).

The local Ethics Committee (deliberation no. 1205, 
December 14, 2022) authorized data collection and its use 
as part of a clinical registry. Written informed consent was 
obtained from all participants or their next of kin, when 
patients were not able to provide consent. The study adheres 
to the principles of the Declaration of Helsinki.

Data collection and study outcome

Collected data included sociodemographic characteristics, 
medical history, laboratory results, clinical and vital param-
eters. Sociodemographic data included age, sex, marital sta-
tus, and source of admission. ED-related data included date 
and time of admission, triage code (five-level color scale, 
increasing severity from white to red), NEWS2 score, pre-
senting symptoms, and serum laboratory parameters. Due 
to the short length of stay in the ED and the availability 
of ED blood test results at the time of admission to OBI-
GER, only blood tests performed in the ED were included 
in the analysis, while those conducted during the OBI-GER 
stay were excluded. These included hemoglobin (Hb), 
white blood cell count (WBC), sodium, potassium, creati-
nine, and C-reactive protein (CRP). Electrolyte imbalance 
was defined as an abnormal sodium and/or potassium level 
based on laboratory reference ranges (sodium: 136–145 
mmol/L; potassium: 3.5–5.1 mmol/L). Date and time of 
admission to OBI-GER were also recorded, along with the 
CGA parameters. Early CGA was defined as the comple-
tion of a geriatrician-led CGA within 24 h of SSU admis-
sion. Patients were classified as frequent fallers if they had 
a history of falls within the preceding six months and pre-
sented to the emergency department as a result of a fall. 
Additionally, delirium and NEWS2 score on the first and 
last day of OBI-GER stay were collected. The presence of 
a documented dementia diagnosis was assessed through a 
review of medical records and, when possible, confirmed 
via caregiver interviews. NEWS2 worsening was defined 
as an increase in NEWS2 score from the ED to OBI-GER 
admission. Finally, the length of stay in both the ED and 
OBI-GER were calculated.

The primary outcome of the study was hospital admis-
sion to an inpatient ward following the OBI-GER stay.

Fig. 1  Study Flowchart. Legend: Multiple exclusion criteria may apply to the same individual
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and the PC-FI had a median value of 0.2 (IQR 0.12–0.28), 
indicating moderate frailty. The median length of OBI-GER 
stay was 59.7 h (IQR = 40.1, 70.5). At the end of the obser-
vation period, 244 patients (69%) were discharged from 
OBI-GER, primarily to their homes (87.3%), followed by 
nursing homes (9.8%) and hospices (1.6%).

Hospitalized patients (n = 109, 30.8%) exhibited a higher 
comorbidity burden (median CCI: 6 [IQR 5–8] vs. 5 [IQR 
5–8], p = 0.042), lower hemoglobin levels at ED admission 
(11.6 g/dL vs. 12.5 g/dL, p = 0.027), and were more likely to 
be frequent fallers (21.1% vs. 11.9%, p = 0.024), compared 
to those discharged. No significant differences in presenting 
symptoms were observed between groups (Fig. 2). Addition-
ally, hospitalized patients had a significantly shorter stay in 
OBI-GER (45.7 vs. 61.7 h, p = 0.004) and exhibited higher 
NEWS2 scores at discharge (2 [IQR 0–3] vs. 0 [IQR 0–2], 
p < 0.001), compared to those discharged from OBI-GER.

Multivariable logistic regression analyses (Fig.  3) 
identified higher CCI score (OR 1.19, 95% CI 1.05–1.35, 
p = 0.007), the presence of delirium on the first day of OBI-
GER stay (OR 2.03, 95% CI 1.13–3.64, p = 0.017), and being 
a frequent faller (OR 2.66, 95% CI 1.38–5.12, p = 0.003) 
as independent predictors of hospitalization. Conversely, 
higher hemoglobin levels at ED admission were inversely 
associated with hospitalization risk (OR 0.89, 95% CI 0.79–
0.99, p = 0.037).

Discussion

This study describes the clinical profile of a cohort of 
patients admitted to OBI-GER during its first year of opera-
tion and identifies variables associated with hospitalization 
risk. Delirium on the first day of admission, comorbidity 
(CCI), and the frequent faller profile were independently 
associated with an increased risk of hospitalization. Con-
versely, higher hemoglobin levels at ED admission were 
inversely associated with hospitalization risk.

Despite the high clinical complexity of our cohort—char-
acterized by a high prevalence of frailty, cognitive impair-
ment, and comorbidity—only 31% of patients required 
hospitalization after transitioning from OBI-GER. This find-
ing suggests the potential of this model in managing frail 
older adults outside traditional wards. Moreover, it aligns 
with existing evidence on the role of specialized geriatric 
ED assessment units in reducing hospital admissions and 
improving outcomes in this vulnerable population [26, 27].

In our study, delirium on the first day in OBI-GER was 
associated with a twofold increase in hospitalization risk, 
likely reflecting the greater clinical complexity and the chal-
lenges of managing delirium within OBI-GER time con-
straints. As a marker of acute clinical instability, delirium 

Statistical analysis

Categorical variables were reported as frequencies and per-
centages, whereas continuous variables were presented as 
means and standard deviations (SD) or medians and inter-
quartile ranges (IQR), as appropriate. Comparisons between 
discharged and hospitalized patients were performed using 
the Student’s t-test or Mann-Whitney U test for continuous 
variables and the Chi-square test for categorical variables.

Variables that showed a significant difference between 
study groups (p < 0.05) and those considered clinically rel-
evant within the first 24  h of OBI-GER admission were 
included in a multivariable logistic regression model to 
assess their associations with hospitalization. Age, sex, 
source of admission, CFS, CCI, frequent faller, dementia, 
length of ED stay, delirium, early CGA, NEWS2 worsen-
ing, electrolyte imbalance, Hb, WBC, CRP and creatinine 
serum levels were considered potential covariates. CCI 
was included in the model without the age component to 
avoid collinearity. A backward stepwise multivariate logis-
tic regression was subsequently performed. Covariates 
were iteratively removed based on the Akaike Information 
Criterion (AIC), with the process continuing automatically 
until no further reduction in AIC was observed. Statistical 
significance was set at p < 0.05. All statistical analyses were 
conducted using R software (version 4.3.2).

Results

The main characteristics of the study population, catego-
rized by referral destination from OBI-GER (hospitalized 
vs. discharged), are presented in Table 1.

The mean age of the overall cohort was 86.8 ± 5.47 years, 
with 47.9% of the patients being male. More than half (53%) 
of the patients received a yellow triage code, and only 3% 
presented asymptomatically to the ED. The majority exhib-
ited multiple presenting symptoms, with respiratory symp-
toms (30%), altered mental status (21.2%) and falls (16.4%) 
being the most common (Fig. 2). The median length of ED 
stay was 7.52 h (IQR = 5.3–11.5).

At the time of OBI-GER admission the median NEWS2 
score was 1 [IQR = 0–3], and 78 patients (22.1%) experi-
enced delirium on the first day of their stay. Early CGA was 
performed in 77.6% of cases. Patients exhibited a functional 
dependence profile (median ADL = 4 [IQR 1–6], median 
IADL = 1 [IQR 0–4]) and a median CCI score of 6 [IQR 
5–8], with 14.7% identified as frequent fallers. Cognitive 
impairment and polypharmacy were common, with 45% of 
patients having a pre-existing dementia diagnosis and an 
average of 7.1 ± 3.4 medications taken chronically before 
admission. The CFS showed a median score of 6 [IQR 6–7], 
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setting [2, 13, 32]. As delirium is often underdiagnosed in 
acute care, many older adults arrive in SSUs without for-
mal recognition of the syndrome [33, 34]. In this real‑world 
context, OBI‑GER enables timely identification and initial 
management by a dedicated geriatric team. Nonetheless, our 
findings demonstrate that delirium often exceeds the scope 
of short‑stay care and frequently leads to hospitalization. 
Future research should investigate whether implementing 

often requires extensive diagnostic procedures and pro-
longed care to address its multifactorial causes [28, 29]. 
Additionally, delirious patients are frequently frail and mul-
timorbid [30, 31], making safe discharge difficult without 
full resolution and adequate family support.

Delirium was included among the OBI GER admission 
criteria based on a shared institutional protocol, reflecting 
both its clinical relevance and high frequency in the ED 

Table 1  Baseline characteristics of the study cohort, overall and by referral destination from the OBI-GER unit (discharged versus hospitalized)
Overall
(n = 353)

Discharged
(n = 244)

Hospitalized
(n = 109)

p-value

Socio-demographic characteristics
Age, mean (SD) 86.8 (5.5) 87.1 (5.8) 86.1 (4.6) 0.135
Male, n (%) 169 (47.9) 118 (48.4) 51 (46.8) 0.875
Partnered, n (%) 127 (36.7) 90 (37.5) 37 (34.9) 0.902
Living alone, n (%) 90 (25.5) 62 (25.4) 28 (25.7) 1.000
Source of admission, n (%)
Community
Nursing Home
Other

335 (94.9)
12 (3.4)
6 (1.7)

230 (94.3)
10 (4.1)
4 (1.6)

105 (96.3)
2 (1.8)
2 (1.8)

0.553

ED admission data
Triage code, n (%)
White
Green
Blue
Yellow
Red

1 (0.3)
0 (0.0)
138 (39.1)
187 (53.0)
27 (7.6)

0 (0.0)
0 (0.0)
102 (41.8)
125 (51.2)
17 (7)

1 (0.9)
0 (0.0)
36 (33.0)
62 (56.9)
10 (9.2)

0.199

NEWS2, median [IQR] 1 [0, 3] 1 [0, 3] 1 [0, 3] 0.740
Serum Hb (g/dL), median [IQR] 12.2 [10.7, 13.7] 12.5 [11, 13.7] 11.6 [10, 13.8] 0.027
Serum WBC (x10^6/L), median [IQR] 8900 [6760, 12260] 8915 [7017.5, 12372.5] 8800 [6340, 11580] 0.363
Serum CRP (mg/dL), median [IQR] 1.8 [0.5, 6.1] 1.7 [0.5, 6.1] 2.4 [0.5, 6.1] 0.582
Serum creatinine (mg/dL), median [IQR] 1.1 [0.9, 1.7] 1.1 [0.9, 1.6] 1.3 [0.8, 1.9] 0.216
Electrolyte imbalance, n (%) 113 (32.3) 71 (29.5) 42 (38.5) 0.119
LOS (h), median [IQR] 7.5 [5.3, 11.5] 7.5 [5.3, 11.2] 8 [5.2, 12.1] 0.462
OBI-GER data
NEWS2 at admission, median [IQR] 1 [0, 3] 1 [0, 2] 1 [0, 3] 0.288
Delirium on first day, n (%) 78 (22.1) 47 (19.3) 31 (28.4) 0.075
LOS (h), median [IQR] 59.7 [40.1, 70.5] 61.7 [41.3, 71.8] 45.7 [24.5, 68.7] 0.004
CGA
ADL, median [IQR] 4 [1, 6] 3 [1, 6] 4 [1, 6] 0.201
IADL, median [IQR] 1 [0, 4] 1 [0, 4] 1 [0, 4] 0.499
Walking autonomy, n (%)
Independent
With help/aid
Bedridden

144 (40.8)
168 (47.6)
41 (11.6)

99 (40.6)
114 (46.7)
31 (12.7)

45 (41.3)
54 (49.5)
10 (9.2)

0.624

Frequent faller, n (%) 52 (14.7) 29 (11.9) 23 (21.1) 0.024
CCI, median, [IQR] 6 [5, 8] 6 [5, 7] 6 [5, 8] 0.042
Dementia, n (%) 159 (45) 113 (46.3) 46 (42.2) 0.548
Number of medications, mean (SD) 7.1 (3.4) 7 (3.3) 7.2 (3.7) 0.623
CFS, median [IQR] 6.00 [6, 7] 6 [6, 7] 6 [5, 7] 0.319
PC-FI, median [IQR] 0.2 [0.12, 0.28] 0.2 [0.12, 0.24] 0.2 [0.12, 0.28] 0.083
Early CGA, n (%) 274 (77.6) 190 (77.9) 84 (77.1) 0.977
CGA = Comprehensive Geriatric Assessment; ADL = Activities of Daily Living; IADL = Instrumental Activities of Daily Living; CFS = Clinical 
Frailty Scale; PC-FI = Primary Care Frailty Index; CCI = Charlson Comorbidity Index; NEWS2 = National Early Warning Score 2; Hb = Hemo-
globin; WBC = White Blood Count; CRP = C Reactive Protein; LOS = length of stay
Note: early CGA refers to CGA completion within 24 h from OBI-GER admission
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Conversely, no association was observed between frailty 
and hospitalization. This finding contrasts with the results 
reported by Nouvenne et al. [10], who found that the CFS 
and cancer, among individual conditions, independently 
predicted hospitalization in a cohort of 452 patients admit-
ted to a G-SSU. However, their study cohort had lower and 
more variable CFS scores (median = 4, IQR 3–6) compared 
to our cohort (median = 6, IQR 5–6), suggesting that a ceil-
ing effect in frailty scores may have limited our ability to 
detect an association. Moreover, whereas Nouvenne et al. 
focused on individual diseases, our analysis included a com-
posite measure of comorbidity, as well as key geriatric syn-
dromes such as delirium and falls. This multidimensional 
approach may more accurately reflect the complexity of 
hospitalization risk in frail older adults [10].

This study has several limitations. Its observational, ret-
rospective, and single-center design, along with the under-
representation of specific populations (e.g., long-term care 
residents), limits the generalizability of the findings. Finally, 
unmeasured confounders may have influenced hospitaliza-
tion decisions and could not be fully accounted for.

Despite these limitations, this study offers valuable real-
world evidence on the role of G-SSUs in managing frail older 
adults– a setting that remains understudied - and may help 
promote the implementation of such services in medium- to 
large-sized hospitals. Investing in the development of such 

delirium screening upon ED admission could help appro-
priately identify patients who should be directly admitted 
to inpatient wards versus those who could be managed in 
the G-SSUs.

Consistent with previous research [35–37], our finding 
that being a frequent faller nearly triples the risk of hospi-
talization suggests that falls are not merely a mobility issue 
but a marker of a broader physiological decline affecting the 
neurological, musculoskeletal, and cardiovascular systems 
[38–40]. As such, frequent falls should be recognized as a 
critical marker of underlying health decline, warranting pro-
active, multidisciplinary interventions [41–43].

A key finding of this study is the association between 
higher hemoglobin levels and a reduced risk of hospital-
ization, in line with previous studies linking hemoglobin 
decline to acute clinical deterioration in older adults [44–
46]. This relationship likely reflects increased biological 
vulnerability, given that hemoglobin reduction is a common 
feature of chronic diseases in older adults [47, 48]. How-
ever, our findings do not support the use of hemoglobin as 
an independent biomarker for hospitalization risk stratifica-
tion [49], emphasizing that clinical decision-making should 
remain multifactorial, incorporating functional, clinical, and 
laboratory parameters.

In our study, we found an association between comor-
bidity, measured by the CCI [24], and hospitalization. 

Fig. 2  Presenting symptoms at ED admission, ordered by frequency within patients discharged or hospitalized from OBI-GER
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Fig. 3  Multivariable Logistic Regression Analysis: Full Model 
(panel A) and Stepwise Selection Model (panel B). OR = Odds Ratio; 
CI = confidence interval; CCI = Charlson Comorbidity Index, without 
age CFS = Clinical Frailty Scale; G-SSU = Geriatric Short Stay Unit; 

CGA = Comprehensive Geriatric Assessment; NEWS2 = national 
early warning score 2; Hb = Hemoglobin; WBC = White Blood Count; 
CRP = C Reactive Protein. Note: early CGA refers to CGA completion 
within 24 h from OBI-GER admission

 

1 3

Page 7 of 9    231 



Aging Clinical and Experimental Research          (2025) 37:231 

Open Access   This article is licensed under a Creative Commons 
Attribution-NonCommercial-NoDerivatives 4.0 International License, 
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material. You do not have permission under this licence to share 
adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Cre-
ative Commons licence, unless indicated otherwise in a credit line to 
the material. If material is not included in the article’s Creative Com-
mons licence and your intended use is not permitted by statutory regu-
lation or exceeds the permitted use, you will need to obtain permission 
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h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​r​g​​/​l​i​​c​e​n​​s​e​s​/​​b​y​​-​n​c​-​n​d​/​4​.​0​/.

References

1.	 Coats T, Conroy S, de Groot B et al (2024) Prevalence of frailty in 
European emergency departments (FEED): an international flash 
mob study. Eur Geriatr Med

2.	 Bo M, Bonetto M, Bottignole G et al (2016) Length of stay in the 
emergency department and occurrence of delirium in older medi-
cal patients. J Am Geriatr Soc 64:1114–1119

3.	 Sison SDM, Kim DH (2024) Rethinking emergency care for 
older adults living with frailty. Lancet Healthy Longev; 5

4.	 Pinardi E, Ornago AM, Bianchetti A et al (2024) Optimizing 
older patient care in emergency departments: a comprehensive 
survey of current practices and challenges in Northern Italy. BMC 
Emerg Med 24:86

5.	 Roussel M, Teissandier D, Yordanov Y et al (2023) Overnight 
stay in the emergency department and mortality in older patients. 
JAMA Intern Med 183:1378–1385

6.	 American College of Emergency Physicians, American Geriat-
rics Society, Emergency Nurses Association (2014) Society for 
academic emergency medicine, geriatric emergency department 
guidelines task force. geriatric emergency department guidelines. 
Ann Emerg Med 63:e7–25

7.	 Heeren P, Hendrikx A, Ceyssens J et al (2021) Structure and pro-
cesses of emergency observation units with a geriatric focus: a 
scoping review. BMC Geriatr 21:1–10

8.	 Harding S (2020) Comprehensive geriatric assessment in the 
emergency department. Age Ageing 49:936–938

9.	 Strøm C, Rasmussen LS, Löwe A-S et al (2018) Short-stay 
unit hospitalisation vs. standard care outcomes in older inter-
nal medicine patients—a randomised clinical trial. Age Ageing 
47:810–817

10.	 Nouvenne A, Ticinesi A, Cerundolo N et al (2022) Implement-
ing a multidisciplinary rapid geriatric observation unit for non-
critical older patients referred to hospital: observational study on 
real-world data. Aging Clin Exp Res 34:599–609

11.	 National Early Warning Score (NEWS) (2025) 2. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​
r​​c​p​.​​a​c​.​u​​k​/​i​​m​p​r​​o​v​i​​n​g​-​​c​a​r​e​​/​r​​e​s​o​​u​r​c​e​​s​/​n​​a​t​i​​o​n​a​​l​-​e​​a​r​l​y​​-​w​​a​r​n​i​n​g​-​s​c​o​r​
e​-​n​e​w​s​-​2/ (11 February date last accessed)

12.	 Alakare J, Kemp K, Strandberg T et al (2021) Systematic geriatric 
assessment for older patients with frailty in the emergency depart-
ment: a randomised controlled trial. BMC Geriatr 21:408

13.	 Chen F, Liu L, Wang Y, Liu Y, Fan L, Chi J (2022) Delirium prev-
alence in geriatric emergency department patients: A systematic 
review and meta-analysis. Am J Emerg Med 59:121–128

14.	 Lucke JA, Mooijaart SP, Heeren P et al (2022) Providing care for 
older adults in the emergency department: expert clinical recom-
mendations from the European task force on geriatric emergency 
medicine. Eur Geriatr Med 13:309–317

care models designed to reduce potentially avoidable hos-
pital admissions among older adults could represent a key 
strategy for enhancing the quality, efficiency, and sustain-
ability of care for this vulnerable population. Furthermore, 
this study paves the way for future research to design risk 
stratification tools that integrate delirium, comorbidity, pre-
vious falls, and hemoglobin levels to guide G-SSU admis-
sion decisions. These tools could help optimize patient 
selection and care efficiency in geriatric emergency settings.

Conclusions

This study identifies key factors associated with hospitaliza-
tion from OBI-GER, a Geriatric Short-Stay Unit (G-SSU) 
specifically designed for frail older adults in the emergency 
setting. Given the growing adoption of G-SSUs, our results 
provide valuable real-world evidence to help define patient 
selection criteria and refine admission protocols in similar 
units.

Despite the high clinical complexity of the study cohort, 
only 31% of patients required hospitalization, reinforc-
ing the potential effectiveness of OBI-GER in preventing 
unnecessary admissions while ensuring appropriate care for 
frail older patients.

Further, multicenter studies are needed to validate these 
findings, ensuring that OBI-GER and comparable G-SSUs 
are used efficiently to balance hospitalization needs and 
optimize outcomes for frail older adults in the ED.

Author contributions  Conceptualization and design: LO, AMO, EP, 
BM, CO; Material preparation and data collection: BM, AB, MM. 
Data analysis: AMO; Writing - original draft preparation: LO; Writing 
- review and editing: all authors; Supervision: GB.

Funding  The authors did not receive support from any organization 
for the submitted work and have no relevant financial or non-financial 
interests to disclose.

Data availability  All data relevant to the study are included in the 
article. The datasets used and/or analysed during the current study are 
available from the corresponding author on reasonable request.

Declarations

Ethics approval  This study was performed in line with the principles 
of the Declaration of Helsinki. The local Ethics Committee (delibera-
tion no. 1205, December 14, 2022) authorized data collection and its 
use as part of a clinical registry.

Informed consent  Informed consent was obtained from all individual 
participants or their next of kin when patients were not able to provide 
consent.

Conflict of interest  The authors have no competing interests to declare 
that are relevant to the content of this article.

1 3

  231   Page 8 of 9

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.rcp.ac.uk/improving-care/resources/national-early-warning-score-news-2
https://www.rcp.ac.uk/improving-care/resources/national-early-warning-score-news-2
https://www.rcp.ac.uk/improving-care/resources/national-early-warning-score-news-2


Aging Clinical and Experimental Research          (2025) 37:231 

34.	 Barron EA, Holmes J (2013) Delirium within the emergency care 
setting, occurrence and detection: a systematic review. Emerg 
Med J 30:263–268

35.	 Abell JG, Lassale C, Batty GD, Zaninotto P (2021) Risk factors 
for hospital admission after a fall: A prospective cohort study of 
Community-Dwelling older people. J Gerontol Biol Sci Med Sci 
76:666–674

36.	 Hatcher VH, Galet C, Lilienthal M, Skeete DA, Romanowski KS 
(2019) Association of clinical frailty scores with hospital read-
mission for falls after index admission for Trauma-Related injury. 
JAMA Netw Open 2:e1912409

37.	 Choi NG, Marti CN, Choi BY, Kunik MM (2023) Recurrent falls 
over three years among older adults age 70+: associations with 
physical and mental health status, exercise, and hospital stay. J 
Appl Gerontol Off J South Gerontol Soc 42:1089–1100

38.	 Nowak A, Hubbard RE (2009) Falls and frailty: lessons from 
complex systems. J R Soc Med 102:98–102

39.	 Verghese J, Ambrose AF, Lipton RB, Wang C (2010) Neurologi-
cal gait abnormalities and risk of falls in older adults. J Neurol 
257:392–398

40.	 Bourke R, Doody P, Pérez S, Moloney D, Lipsitz LA, Kenny RA 
(2024) Cardiovascular disorders and falls among older adults: A 
systematic review and Meta-Analysis. J Gerontol Biol Sci Med 
Sci 79:glad221

41.	 Carpenter CR, Cameron A, Ganz DA, Liu S (2018) Older adult 
falls in emergency Medicine-A Sentinel event. Clin Geriatr Med 
34:355–367

42.	 Montero-Odasso M, van der Velde N, Martin FC et al (2022) 
World guidelines for falls prevention and management for older 
adults: a global initiative. Age Ageing 51:afac205

43.	 Archer L, Relton SD, Akbari A et al (2024) Development and 
external validation of the eFalls tool: a multivariable prediction 
model for the risk of ED attendance or hospitalisation with a fall 
or fracture in older adults. Age Ageing 53:afae057

44.	 Steinmeyer Z, Delpierre C, Soriano G et al (2020) Hemoglobin 
concentration; a pathway to frailty. BMC Geriatr 20:202

45.	 Juárez-Cedillo T, Basurto-Acevedo L, Vega-García S et al (2014) 
Prevalence of anemia and its impact on the state of frailty in 
elderly people living in the community: SADEM study. Ann 
Hematol 93:2057–2062

46.	 Zakai NA, French B, Arnold AM et al (2013) Hemoglobin 
decline, function, and mortality in the elderly: the cardiovascular 
health study. Am J Hematol 88:5–9

47.	 Stauder R, Thein SL (2014) Anemia in the elderly: clinical 
implications and new therapeutic concepts. Haematologica 
99:1127–1130

48.	 Woodman R, Ferrucci L, Guralnik J (2005) Anemia in older 
adults. Curr Opin Hematol 12:123–128

49.	 Kunz AL, Schönstein A, Bahrmann P et al (2022) Exploring bio-
markers in routine diagnostics for the risk stratification of older 
patients in the chest pain unit: a prospective cohort study. BMJ 
Open 12:e056674

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

15.	 Theou O, Campbell S, Malone ML, Rockwood K (2018) Older 
adults in the emergency department with frailty. Clin Geriatr Med 
34:369–386

16.	 Rockwood K, Song X, MacKnight C et al (2005) A global clinical 
measure of fitness and frailty in elderly people. CMAJ Can Med 
Assoc J J Assoc Medicale Can 173:489–495

17.	 Vetrano DL, Zucchelli A, Onder G et al (2023) Frailty detec-
tion among primary care older patients through the primary care 
frailty index (PC-FI). Sci Rep 13:3543

18.	 Bellelli G, Morandi A, Davis DHJ et al (2014) Validation of the 
4AT, a new instrument for rapid delirium screening: a study in 
234 hospitalised older people. Age Ageing 43:496–502

19.	 Puelle MR, Kosar CM, Xu G et al (2015) The Language of delir-
ium: key words for identifying delirium from medical records. J 
Gerontol Nurs 41:34–42

20.	 Inouye SK, Leo-Summers L, Zhang Y, Bogardus ST, Leslie DL, 
Agostini JV (2005) A chart-based method for identification of 
delirium: validation compared with interviewer ratings using the 
confusion assessment method. J Am Geriatr Soc 53:312–318

21.	 Saczynski JS, Kosar CM, Xu G et al (2014) A Tale of two meth-
ods: chart and interview methods for identifying delirium. J Am 
Geriatr Soc 62:518–524

22.	 Carpenter CR, Mooijaart SP (2020) Geriatric screeners 2.0: 
time for a paradigm shift in emergency department vulnerability 
research. J Am Geriatr Soc 68:1402–1405

23.	 Silver Book II British Geriatrics Society https:​​​//​w​w​​w​.​b​g​​s​​.​o​​​r​g​.​​​u​
k​/​r​​e​s​​o​u​r​​​c​e​s​​/​r​e​s​​o​u​​​r​c​e​​-​s​e​​​r​i​e​​s​/​s​​i​​l​v​e​r​​-​b​o​o​k​-​i​i (23 November 2024, 
date last accessed).

24.	 Charlson ME, Pompei P, Ales KL, MacKenzie CR (1987) A new 
method of classifying prognostic comorbidity in longitudinal 
studies: development and validation. J Chronic Dis 40:373–383

25.	 Lawton MP, Brody EM (1969) Assessment of older people: self-
maintaining and instrumental activities of daily living. Geron-
tologist 9:179–186

26.	 Gettel CJ, Hwang U, Janke AT et al (2023) An outcome compari-
son between geriatric and nongeriatric emergency departments. 
Ann Emerg Med 82:681–689

27.	 Salvi F, Morichi V, Grilli A et al (2008) A geriatric emergency ser-
vice for acutely ill elderly patients: pattern of use and comparison 
with a conventional emergency department in Italy. J Am Geriatr 
Soc 56:2131–2138

28.	 Bellelli G, Brathwaite JS, Mazzola P, Delirium (2021) A marker 
of vulnerability in older people. Front Aging Neurosci 13:626127

29.	 Morandi A, McCurley J, Vasilevskis EE et al (2012) Tools to 
detect delirium superimposed on dementia: a systematic review. J 
Am Geriatr Soc 60:2005–2013

30.	 Siddiqi N, House AO, Holmes JD (2006) Occurrence and out-
come of delirium in medical in-patients: a systematic literature 
review. Age Ageing 35:350–364

31.	 Sillner AY, Holle CL, Rudolph JL (2019) The overlap between 
falls and delirium in hospitalized older adults: A systematic 
review. Clin Geriatr Med 35:221–236

32.	 Elder NM, Mumma BE, Maeda MY, Tancredi DJ, Tyler KR 
(2023) Emergency department length of stay is associated with 
delirium in older adults. West J Emerg Med 24:532–537

33.	 Boucher V, Lamontagne M-E, Nadeau A et al (2019) Unrecog-
nized incident delirium in older emergency department patients. J 
Emerg Med 57:535–542

1 3

Page 9 of 9    231 

http://www.bgs.org.uk/resources/resource-series/silver-book-ii
http://www.bgs.org.uk/resources/resource-series/silver-book-ii

	﻿Factors associated with hospitalization from a geriatric short-stay unit (OBI-GER): a retrospective cohort study
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿The OBI-GER model
	﻿Study design and population
	﻿Data collection and study outcome
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


