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étendoirs atypiques de l’internat et aux périples dans la périphérie d’Angers, à Marie-Liesse, pour ton 

humanité et la générosité de ton âme, pour ta capacité à ne jamais laisser s’installer l’ennui dans nos 
discussions, never ever, à Cécé, parce que tu es bien fichue, t’es belle et tu sens bon, à Manu, pour ta 
capacité à transformer chaque moment partagé en un tellement bon et drôle moment, à Iana, parce que 
tu ensoleilles ma vie même quand tes temps sont nuageux, à Claire, pour être toujours celle qu’on attend 
le plus, à Adèle, parce que chaque instant passé avec une personne aussi intéressante et attentionnée 
que toi est toujours trop court, à Ivana, et l’hilarante improbabilité de tes histoires, à Vic, pour nous avoir 
tous noyés dans tes verres de l’amitié après avoir déménagé 3 appartements, changé 7 roues de voiture 

et acheté le petit dej pour le voisin, à Gachouchou, pour toutes les (hilarantes) phrases de trop et les 
moments avec toi qui paraissent n’être jamais assez, à Baptiste N, parce que plus on te connaît, plus on 
a envie de te connaître, à Thotho, pour toute l’admiration que j’ai pour la personne que tu es, à Baptiste 
R, et au plaisir de te retrouver après chacun de tes périples, à Juju, pour ton inspirante et insolite 
personnalité. 

 
A mes co-internes de gériatrie,  

A mon Equipe de l’Amour pour avoir rendu ces (trop ?) longues journées si douces et agréables. A Lila, 
merci d’irradier de ta si rayonnante personnalité et de trouver l’énergie de toujours m’attaquer à grands 
coup de compliments massifs et quotidiens, à Mathieu, pour ta discrète et sensible personnalité qui ne 
dissimulent aucunement ta profonde bonté, à Amandine, pour avoir été même la maman de la doyenne 
du groupe, celle qui nous inspire et a toujours des histoires intéressantes à raconter. A Lucien, l’équipier 
de l’amour par extension des dernières semaines, pour toutes ces conversations passionnées et 

passionnantes. Merci de m’avoir fait découvrir tous les maîtres kébabiers d’Angers (à défaut des tacos) et 
de m’avoir donné le goût de la défaite aux fléchettes. Mais aussi à Popo, pour ta tyrannie des plus 
sympathiques, Camille, pour savoir rendre les châtelaines agréables, Hugo et Eloan pour votre humour 
inépuisable, Corentin, Emilie, Constance, Alexandre et tous les autres pour ce semestre mémorable. 
 
A mes co-internes de Godeau, pour avoir rendu ce dernier semestre de perfectionnement baby-café, 
euh, d’internat, si sympathique. 

 
A presque Courcoury, merci de m’avoir faite tellement rire. 

 
Aux Klotz, pour avoir été la meilleure famille étendue que je pouvais espérer. 
 
A Nérémy, pour avoir sillonné la France à la recherche des meilleurs spécialistes de la couture. Merci de 
m’avoir accompagnée pendant toutes ces années et d’avoir fait de moi une infiniment plus belle personne. 

Pour ce beau chemin parcouru ensembles, pour tous ces souvenirs et toutes ces rencontres, pour toute ta 
bienveillance, ta patience et ton soutien, comment clôturer ces dix années de médecine et ces 
remerciements sans te dire à quel point je suis reconnaissante d’avoir un jour raté ce bus. Merci de m’avoir 
donné la force et les armes pour continuer à grandir, même après toi. 
 
 

 
 

Parce que mon cœur déborde de bien plus de reconnaissance que ne peuvent contenir ces pages, 
 

A tous ceux que je n’ai pas cités et que j’ai eu la chance de rencontrer sur mon chemin, 

 
Qui m’ont aidée à construire la personne que je suis fière d’être aujourd’hui, 

 
Merci. 
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ABSTRACT 

Introduction. Specific short-stay Post-Emergency Geriatric Units (PEGUs) might reduce 

length of stay and iatrogenic loss of independence without increasing the risk of early 

readmission. The aim of this study was to evaluate the rate and predictive risk factors for early 

rehospitalization in a PEGU. 

Methods. The BACK-UPUG study is a retrospective observational study conducted at a Post-

Emergency Geriatric Unit (University Hospital of Angers) over nearly one year, including 

patients hospitalized in the unit and discharged home. Socio-demographic and medical data, 

frailty assessments, initial main diagnoses, and outcomes were recorded from patient’s medical 

records. The early readmission rate within 30 days after discharge was calculated, and 

statistical descriptive, univariate and multivariate analyses were carried out. 

Results. A total of 450 patients were included in the analysis (mean age 88 years; 39.3% 

men, 60.7% women). Of these, 75 patients (16.6%) were readmitted within one month after 

home discharge. Early readmission rate was significantly associated with excessive 

polypharmacy (odds ratio [OR] = 1.95; p = 0.014), being known by our geriatric team (OR = 

2.36; p = 0.001), a history of recent hospitalization (OR = 2.00; p = 0.038), and initial severity 

criteria such as respiratory failure (OR = 1.94; p = 0.049) or hemodynamic disorders (OR = 

3.91; p = 0.029). An initial hospital admission diagnosis of infectious disease was a protective 

factor (OR = 0.45; p = 0.023). 

Conclusion. This model of short-stay Post-Emergency Geriatric Units is a viable solution for 

enhancing elderly care. Identifying risk factors for early rehospitalization can improve the 

selection of suitable patient profiles for this type of unit, enabling the effective initiation and 

organization of their care following a brief geriatric assessment. 

Keywords. Frail elderly; Post-Emergency Geriatric Unit; readmission rate. 
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INTRODUCTION 

The aging population presents an important challenge to healthcare systems worldwide, 

especially in developed countries. By 2050, approximately one out of six persons of the global 

population will be aged 65 and above, reaching 25% in regions such as Europe and North 

America (1). This demographic shift brings with it specific medical complexities, including 

multiple comorbidities, polypharmacy, loss of autonomy, increased risks of disease 

decompensation, and higher mortality rates, which require specialized care (2,3). 

 

Additionally, the recent healthcare crises, particularly exacerbated by the COVID-19 pandemic, 

have highlighted persistent challenges opposing rising healthcare demands for geriatric care 

and persistent bed closures in public hospitals (4). According to a French prospective cohort 

study in 2023, spending even a single night in the emergency department (ED) is associated 

with a 40% increase in mortality among frail elderly patients compared to those directly 

admitted to wards in the context of increasingly crowded EDs (5–7). This underscores the need 

to find viable solutions to complement emergency departments. 

 

To address the growing need for healthcare access, especially in the field of emergency 

medicine, while considering the specificities of an aging and vulnerable population, specialized 

teams and units have gradually emerged. These include mobile geriatric teams (8,9), geriatric 

emergency departments (10), and more recently, Post-Emergency Geriatric Units (PEGUs). 

Established in 2002 by the French Regional Health Organization System, these acute geriatric 

care units are managed by geriatricians and are characterized by very short stays, typically 

less than one week (11). 
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The primary objective of these specific PEGUs, in addition to providing acute care, is to conduct 

comprehensive geriatric assessments, including medical and psychosocial evaluations, to plan 

healthcare while highlighting frailties. They aim to compensate for these frailties during very 

short hospital stays, in order to minimize the risk of functional decline and loss of autonomy 

associated with prolonged hospitalization (12). 

 

The University Hospital of Angers thus have established during the COVID-19 pandemic in 

December 2021 a crisis Tension Hospital Geriatric Unit, based on this post-emergency unit 

model, which later evolved into a Post-Emergency Geriatric Unit . One of the challenges of this 

unit is to select the right patient profiles, chosen by both emergency physicians and 

geriatricians, who could benefit from a short hospitalization without subsequent risk.  

 

The early rehospitalization rate is often used as one of several indicators of the quality of care 

(13). 

 

We aim to establish criteria to improve the selection of incoming patients hospitalized in PEGU, 

identifying profiles suitable for short-term management without subsequent risk of 

rehospitalization. 

Our objective was thus to determine the rate and the risk factors of early readmission in a 

Post-Emergency Geriatric Unit. 
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METHODS 

The BACK-UPUG study is a retrospective observational study conducted in the Post-Emergency 

Geriatric Unit (PEGU), at the University Hospital of Angers (France), from December 2022 to 

October 2023 (Clinical Trials ID: NCT06239935).  All baseline characteristics were 

retrospectively collected from patients’ medical records.  

1. Study population 

Patients included in the BACK-UPUG study were adults aged 75 years and older admitted to 

the PEGU of the University Hospital of Angers, France, from December 1st, 2022 to October 

16th, 2023, who did not object to the collection of anonymized clinical and biological data for 

research purposes.  

The exclusion criteria were as follows: patients who were transferred to other specific acute 

medical wards during their hospitalization (i), who died during hospitalization (ii), patients 

admitted directly to the PEGU without going through the emergency department (ED) (iii), 

patients that were administratively attached to another ward (iv), and patients who had 

already been included during a first stay in the PEGU (v). 

2. Characteristics 

For all study patients, socio-demographic data (age, gender, and condition of living) were 

retrospectively collected. Independence data were also gathered, such as the presence of 

formal assistance, which was considered as living in a nursing home or benefiting from 

assistance at home (excluding household help). A frailty assessment was made using a 

retrospective evaluation with available written data of the Clinical Frailty Scale (CFS) score, a 

frailty assessment tool from 1 (very fit) to 9 (terminally ill). Hospital admission diagnosis and 

home care maintenance issues mentioned in the ED’s conclusion, as well as initial medical 

severity criteria in the ED, were recorded. These included hemodynamic disorders (systolic 
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blood pressure < 90 mmHg), respiratory failure (respiratory rate > 30/min or signs of 

respiratory distress or hypoxia on arterial blood gas or oxygen requirement exceeding 6 

L/min), renal failure (increase of creatinine by more than fifty percent), or neurological failure 

(vigilance disorders or delirium). The Charlson comorbidity index is a tool to predict 10-year 

survival in patients with multiple comorbidities such as heart, neurological, pulmonary or 

hepatic diseases, diabetes, dementia or cancer. It was calculated according to the medical 

history documented in the patient’s medical records. We also recorded body mass index (BMI), 

the number of treatments (distinct substances according to the 5th level of Anatomical 

Therapeutic Chemical (ATC) classification system), as well as whether the patient was already 

known by the geriatric team of the University Hospital of Angers or not. Recent hospitalization 

(hospitalization or an ED visit dated less than a month before PEGU admission), length of stay, 

and discharge places after hospitalization in the PEGU were also collected.  

3. Outcome 

We considered early readmission as a visit to the ED or as a direct hospitalization in an acute 

medical unit within thirty days after PEGU discharge (14), collecting the data only from the 

University Hospital of Angers database. 

4. Covariates 

Potential confounding factors included age, sex, formal assistance, Charlson comorbidity index, 

excessive polypharmacy (defined as ten or more medications (15–17)), being known by our 

geriatric team, recent hospitalization, infectious disease as hospital admission diagnosis, 

Clinical Frailty Scale score of five or more (18), hemodynamic disorders, respiratory failure, or 

renal failure. 
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5. Statistical analysis 

The participants’ characteristics were summarized using means and standard deviations, or 

frequencies and percentages, as appropriate.  

Firstly, comparisons between participants who were readmitted or not readmitted after PEGU 

discharge were performed using Chi-square test (or Fisher’s exact test) or Student’s t-test (or 

Mann-Whitney Wilcoxon test according to the normality assessment), as appropriate.  

Secondly, logistic regressions were used to examine the associations between different 

confounding factors and early rehospitalization. The odds ratio, together with its 95% 

confidence interval [CI] and the corresponding p-value, were calculated for the assessment of 

relative risks for early readmission, using logistic regression. Multivariate analysis was 

performed including age, sex, and all variables associated with a p-value < 0.10 in the 

univariate analysis. A stepwise descending analysis was employed to select the most relevant 

variables in order to minimize the risk of overfitting. All statistics were performed using SAS® 

version 9.4 software (Sas Institute Inc) and a p-value < 0.05 was considered significant. 

6. Ethic 

The study was conducted in accordance with the ethical standards of the Helsinki Declaration 

(1983). No participants or relatives objected to the use of anonymized clinical and biological 

data for research purposes. Ethics approval was obtained from the Ethics Board of the 

University Hospital of Angers, France (2023/133). The study protocol was also declared to the 

National Commission for Information Technology and civil Liberties (CNIL;ar23-0105v0). 
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RESULTS 

Between December 1, 2022 and October 16, 2023, a total of 721 patients were admitted to 

the University Hospital of Angers Post-Emergency Geriatric Unit (PEGU), and all of them were 

enrolled in the BACK-UPUG study. Out of these patients, 450 participants met the eligibility 

criteria and were included in the analysis (Figure 1). The mean age was 88 years (Interquartile 

Range (IQR) 83-91), with 60.7% of women; most of them lived at home (72.2%). The mean 

length of stay was 5 days (IQR 4-7) and was similar between groups (Table I). 

 

The main hospital admission diagnoses were infectious disease (26.9%), fall or mobility 

disorders (24.7%) and acute cardiac pathology (11.6%) (Appendix 1).  

A total of 16.6% of the 450 patients were readmitted within thirty days after PEGU discharge. 

Among the 75 rehospitalized patients, 37.3% were readmitted for the same admission 

diagnosis, including 35% for fall or mobility disorders. 

 

Table 1 details the characteristics of participants based on whether they were readmitted or 

not. Early rehospitalization was higher in persons benefiting from formal assistance (60.5% vs 

76%, p = 0.011). This group also displayed increased comorbidity, as indicated by an elevated 

Charlson comorbidity score (p = 0.036), used more than 10 medications per day (p = 0.004), 

was frailer according to the CFS score (CFS ≥ 5 69.9% vs 85.3%, p = 0.006) and was more 

often known by our geriatric team (35.5% vs 60%, p < 0.001). They also had a history of 

hospitalization in the month preceding their admission to the PEGU (12.3% vs 24%, p = 

0.008). Upon emergency admission, patients who were early rehospitalized more often 

displayed severity criteria such as renal failure (p = 0.024). However, having an initial hospital 

admission diagnosis of infectious disease was a protective factor for early rehospitalization 

(28.8% vs 17.3%, p = 0.041). 
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These results are corroborated by an analysis using univariate logistic regression, except for 

the Charlson comorbidity index. Using the absence of early rehospitalization as the reference 

(odds ratio [OR] = 1), the OR for patients previously known by our geriatric team who were 

early rehospitalized was 2.01 [95% confidence interval (CI): 1.15-3.54] (p = 0.015) after 

adjusting for all potential confounders. In the adjusted model, patients who had infectious 

disease as the hospital admission diagnosis had a lower risk of rehospitalization within 30 days 

(OR = 0.41 [95% CI: 0.20-0.83], p = 0.014). Of note, respiratory failure in the ED emerged 

as a risk factor for early rehospitalization in the multivariate analysis (OR = 1.98, p = 0.046) 

(Table II). A subgroup analysis was conducted among patients returning to their original place 

of residence after discharge from the PEGU and showed no significant difference in early 

rehospitalization. 

 

Using stepwise descending analysis to select the most appropriate and significant variables in 

the adjusted model for potential confounders, we found that, in addition to the previously cited 

factors, excessive polypharmacy (OR = 1.95, p = 0.014), recent hospitalization (OR = 2.00, p 

= 0.038), and hemodynamic disorders in the ED (OR = 3.91, p = 0.029) were associated with 

a higher risk of early rehospitalization in patients admitted to the PEGU (Table II).  
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DISCUSSION 

In this study, the rate of readmission within one month was 16.6%, and excessive 

polypharmacy, being known by our geriatric team, a history of recent hospitalization, and initial 

severity criteria (respiratory failure and hemodynamic disorders) were significant risk factors 

for early readmission, whereas infectious disease was a protective factor. 

 

Post-Emergency Geriatric Units (PEGUs) are a new model of elderly care characterized by a 

short length of stay, with a highly variable mean length of stay in France, ranging from 3.5 to 

17 days, with an average around 7 days (19). The model of our unit at University Hospital of 

Angers is based on a very short-stay post-emergency unit, with a significantly low length of 

stay of 4.3 days. Most of the literature report results from classical geriatric units with higher 

mean length of stay (ranging from 11 to 15.8 days (4)), and only a few studies concern specific 

PEGUs.  

 

The global early readmission rates for elderly patients range from 10.3% to 37.6% in 

conventional acute geriatric medicine services (14). However, some French studies have shown 

a reduction to between 10.8% and 17%, indicating that a shorter length of stay in our unit 

does not appear to increase the early rehospitalization rate (20).  

Multiple risk factors for rehospitalization are identified in the literature, related either to 

patients’ intrinsic characteristics (socio-demographic profile, functional and clinical status), 

their environment (social environment, support of caregivers), or to the index hospitalization 

(length of stay, evaluation by a specialized geriatric team) (13,14,20–25). 

Among these risk factors, those linked to patient frailty play an important role according to a 

systematic review, particularly malnutrition, risk of falls, reduced mobility, excessive 

polypharmacy, comorbidity and functional dependence (14). In our study, excessive 
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polypharmacy was the only risk factor for rehospitalization that could be considered a frailty 

factor.  

Numerous studies have demonstrated that excessive polypharmacy is linked to frailty, and it 

also emerges as an independent risk factor for frailty and even as a predictor of mortality 

(15,16,26). The Clinical Frailty Scale (CFS) is widely recognized in the literature as a reliable 

pre-hospital tool that offers a straightforward clinical assessment by integrating comorbidity, 

disability and cognitive impairment. CFS has been identified as an independent predictor of 

adverse health outcomes, including all-cause mortality, length of stay, functional decline and 

also all-cause readmission, as noted by Falk Erhag, et al. in a systematic review (22). In 

addition, high comorbidity is also associated with a higher rate of early readmission, especially 

in chronic heart and pulmonary disease, as well as with the severity of initial illness (13,23,24). 

However, neither the CFS nor the Charlson Comorbidity Index appear to be significantly 

associated with early rehospitalization in the adjusted model of our study, whereas being 

known by our geriatric team does seem to be.  We might consider that it is the highest-risk, 

most comorbid, and frailest patients who are followed by geriatric specialists at the University 

Hospital of Angers, making this a potential indirect marker of patients’ frailty.  

A recent history of hospitalisation (13,21,25) or repeated hospitalizations (23,27) during the 

past year are significant risk factors for readmission, which is consistent with our study. 

 

However, most of the literature studies evaluate these risk factors for early rehospitalisation 

in classical acute geriatric units, and only two studies have specifically investigated them in 

very short-stay PEGUs. Not only did Traissac et al. find no connection between shorter stays 

and higher rates of early readmission, but they also demonstrated that a longer length of stay 

in PEGUs negatively impacts early readmission rates (28). Indeed, although literature remains 

contradictory regarding length of stay as a risk factor for early rehospitalization (14), it 
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suggests that longer stays can lead to iatrogenic loss of independence, affecting already fragile 

patients (12,29). The estimated loss of functional independence according to the French Haute 

Autorité de Santé (HAS), ranges from 30% to 60%, with 10% considered avoidable (30). 

Moyet et al. indicated that the introduction of PEGUs has shortened the average hospital stay 

for older patients, reducing the risk of iatrogenic dependence, without increasing early 

readmission rates within 30 days (28).  The primary cause of hospital admission in PEGUs in 

both studies previously mentioned, as well as in the BACK-UPUG study, was infectious disease. 

Our study found this to be a protective factor against early rehospitalization. This suggests 

that patients with infections can return home quickly without a subsequent risk of readmission 

after a brief hospitalization initiating and adjusting antibiotics and organizing home care. Thus, 

these patients may be suitable candidates for admission to the PEGU.  

 

Some limitations should be acknowledged. Our study was retrospective, relying exclusively on 

data from computerized medical records. Consequently, there is some missing data such as 

body masse index (BMI), delirium or pre-existing cognitive disorders. Adjusting the results for 

certain initially selected covariates, such as pre-existing cognitive disorders, was thus not 

possible due to the extent of missing data. Diagnosis of delirium is one of the early 

rehospitalisation risk factors in PEGUs found by Traissac et al. (28) and by Gauthier et al. (27). 

However, we were unable to highlight this potential factor due to the numerous missing data 

particularly due to the lack of a precise definition of delirium or the difficulty in evaluating this 

neurological failure in the ED. In addition, although most rehospitalizations occur within the 

same hospital, it is estimated that the rate of admission to another hospital ranges from 20% 

(large hospitals) to 40% (small hospitals), which may potentially underestimate the early 

rehospitalization rate (14,31). 
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It would be valuable to conduct a multicentric study using a prospective approach to minimize 

missing data encountered in our study. Comparing readmission rates and risk factors with 

those from a traditional acute geriatric care service would also help to more precisely target 

patients for each type of service. 

 

We chose to define early readmission as a readmission within 30 days after discharge from 

PEGUs. Indeed, most readmissions considered avoidable in the literature occur within the first 

month after discharge. They  are often associated with the care management during the index 

hospitalization (32). This raises concerns about substandard initial care, such as incomplete 

resolution of the main problem, poorly balanced treatments at discharge, or inadequate post-

hospitalization care planning. However, this assessment of care quality is limited by the 

existence of numerous independent non-modifiable factors such as age, frailty, comorbidities, 

and initial severity (13). 

 

Furthermore, randomized prospective trials have shown that between 12% and 75% of all 

readmissions can be prevented by patient education, predischarge assessment, and domiciliary 

aftercare (33).  Facchinetti et al. demonstrated that implementing continuity of care (telephone 

follow-up, home visits, patient therapeutic education) reduced the risk of readmission within 1 

month by 16% (34). This underscores the need for effective post-discharge care coordination, 

particularly involving primary care physicians and home care nurses. We could provide geriatric 

medical and psychosocial assessments to the patient's medical and paramedical caregivers via 

phone, mail, or through a prompt discharge summary, before or shortly after discharge. 

Another suggestion could be to systematically schedule a consultation with the general 

practitioner, especially for high-risk patients. Enhancing communication with community care 
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physicians through these measures may improve patient care and potentially reduce the rate 

of early readmissions. 
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CONCLUSION 

The short-stay Post-Emergency Geriatric Unit model appears to be a viable solution for 

enhancing elderly care without increasing the risk of early readmission, particularly for less 

frail patients hospitalized for infectious disease. By promptly organizing post-discharge care 

following a comprehensive geriatric assessment, this model helps to reduce iatrogenic loss of 

independence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



16 

ACKNOWLEDGMENTS                                                                                                       

The authors wish to thank the BACK-UPUG study group.  

BACK-UPUG study group: Cédric Annweiler1, Olivier Brière, Alexis Bourgeais, Mathieu 

Corvaisier, Dorine Morisset, Mathieu Chanussot, Dan Caraman, Alexandre Cornic, Jennifer 

Gautier, Mélinda Beaudenon, Romain Simon.  

 

Affiliations:  

1: Department of Geriatric Medicine, University Hospital, Angers, France.  

 

The authors have listed everyone who contributed significantly to the work in the 

Acknowledgments section. Permission has been obtained from all persons named in the 

Acknowledgments section. The authors did not receive support from any organization for the 

submitted work. All authors certify that they have no affiliations with or involvement in any 

organization or entity with any financial interest or non-financial interest in the subject matter 

or materials discussed in this manuscript. 

 

 

 

 

 

 

 

 

 

 



17 

AUTHORS’ CONTRIBUTIONS                                                                                                     

Conceptualization: Olivier Brière, Alexis Bourgeais, Cédric Annweiler.  

Formal analysis: Dorine Morisset, Olivier Brière, Jennifer Gautier, Cédric Annweiler.  

Investigation: Dorine Morisset, Olivier Brière, Alexis Bourgeais, Jennifer Gautier, Cédric 

Annweiler.  

Methodology: Olivier Brière, Alexis Bourgeais.  

Project administration: Olivier Brière.  

Supervision: Cédric Annweiler.  

Validation: Olivier Brière, Alexis Bourgeais, Dorine Morisset, Mathieu Corvaisier, Cédric 

Annweiler.  

Visualization: Olivier Brière.  

Writing – original draft: Dorine Morisset, Olivier Brière, Cédric Annweiler.  

Writing – review & editing: Dorine Morisset, Olivier Brière, Alexis Bourgeais, Mathieu 

Corvaisier, Cédric Annweiler. 

 

 

 

 

 

 

 

 

 



18 

DATA AVAILABLE STATEMENT                                                                                                       

Patient level data are freely available at DRCI@chu-angers.fr to qualifying researchers 

registered with an appropriate institution and who submit a proposal with a valuable research 

question. There is no personal identification risk within this anonymized raw data, which is 

available after notification and authorization of the competent authorities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 

FUNDING                                                                                                      

The authors received no specific funding for this work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



20 

REFERENCES                                                                                                     

1. Population Division, Department of Economic and Social Affairs. World Population 

Prospects 2019 Highlights; United Nation: New York, NY, USA, 2019.  

2. Fox MT, Persaud M, Maimets I, O’Brien K, Brooks D, Tregunno D, et al. Effectiveness of 

Acute Geriatric Unit Care Using Acute Care for Elders Components: A Systematic Review and 

Meta‐Analysis. J Am Geriatr Soc. 2012 Dec;60(12):2237‐45.  

3. Van Craen K, Braes T, Wellens N, Denhaerynck K, Flamaing J, Moons P, et al. The 

Effectiveness of Inpatient Geriatric Evaluation and Management Units: A Systematic Review 

and Meta‐Analysis. J Am Geriatr Soc. 2010 Jan;58(1):83‐92.  

4. Panoramas de la DREES - Les établissements de santé - Edition 2021.  

5. Roussel M, Teissandier D, Yordanov Y, Balen F, Noizet M, Tazarourte K, et al. Overnight 

Stay in the Emergency Department and Mortality in Older Patients. JAMA Intern Med. 2023 

Dec 1;183(12):1378‐85.  

6. Prendiville R, Umana E, Avalos G, McNicholl B. No rest for the weary: a cross-sectional 

study comparing patients’ sleep in the emergency department to those on the ward. Emerg 

Med J. 2020 Jan;37(1):42‐4.  

7. Pines JM, Griffey RT. What We Have Learned From a Decade of ED Crowding Research. 

Acad Emerg Med. 2015;22(8):985‐7.  

8. Launay CP, Annweiler C, Delanoe‐Telfour L, De Decker L, Kabeshova A, Beauchet O. 

Mobile Geriatric Team Advice: Effect on Length of Hospital Stay in Older Adults. J Am Geriatr 

Soc. 2014 Feb;62(2):390‐1.  

9. Deschodt M, Flamaing J, Haentjens P, Boonen S, Milisen K. Impact of geriatric 

consultation teams on clinical outcome in acute hospitals: a systematic review and meta-

analysis. BMC Med. 2013 Feb 22;11:48.  



21 

10. Sanon M, Hwang U, Abraham G, Goldhirsch S, Richardson LD. ACE Model for Older 

Adults in ED. Geriatrics. 2019 Feb 21;4(1):24.  

11.  Moyet J, Douay B, Delattre O, Hannat S, Defouilloy C, Bloch F. The usefulness of a short 

stay geriatric unit post emergency department for the facilitation of in-hospital care of elderly 

subjects. Eur J Emerg Med. 2020 Jun;27(3):230.  

12. Covinsky KE, Palmer RM, Fortinsky RH, Counsell SR, Stewart AL, Kresevic D, et al. Loss 

of Independence in Activities of Daily Living in Older Adults Hospitalized with Medical Illnesses: 

Increased Vulnerability with Age. J Am Geriatr Soc. 2003 Apr;51(4):451‐8.  

13. Benbassat J, Taragin M. Hospital Readmissions as a Measure of Quality of Health Care: 

Advantages and Limitations. Arch Intern Med. 2000 Apr 24;160(8):1074.  

14. Cilla F, Sabione I, D’Amelio P. Risk Factors for Early Hospital Readmission in Geriatric 

Patients: A Systematic Review. Int J Environ Res Public Health. 2023 Jan 17;20(3):1674.  

15. Palmer K, Villani ER, Vetrano DL, Cherubini A, Cruz-Jentoft AJ, et al. Association of 

polypharmacy and hyperpolypharmacy with frailty states: a systematic review and meta-

analysis. Eur Geriatr Med.  2019 Feb;10(1):9‐36.  

16. Herr M, Robine JM, Pinot J, Arvieu JJ, Ankri J. Polypharmacy and frailty: prevalence, 

relationship, and impact on mortality in a French sample of 2350 old people. 

Pharmacoepidemiol Drug Saf. 2015 Jun;24(6):637‐46.  

17. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polypharmacy? A 

systematic review of definitions. BMC Geriatr. 2017 Oct 10;17:230.  

18. Lee JH, Park YS, Kim MJ, Shin HJ, Roh YH, Kim JH, et al. Clinical Frailty Scale as a 

predictor of short-term mortality: A systematic review and meta-analysis of studies on 

diagnostic test accuracy. Acad Emerg Med Off J Soc Acad Emerg Med. 2022 

Nov;29(11):1347‐56.  



22 

19. Actualités de l’Urgence - APM / Société Française de Médecine d’Urgence - SFMU 

[Internet]. cité 2024 Mar 20. Disponible sur: https://www.sfmu.org/fr/actualites/actualites-

de-l-urgences/interet-d-une-unite-geriatrique-de-tres-court-sejour-post-

urgence/new_id/62144 

20. Pérès K, Rainfray M, Perrié N, Emeriau JP, Chêne G, Barberger-Gateau P. Incidence, 

risk factors and adequation of early readmission among the elderly. Rev Epidemiol Sante 

Publique. 2002 Apr;50(2):109‐19.  

21. Lanièce I, Couturier P, Dramé M, Gavazzi G, Lehman S, Jolly D, et al. Incidence and 

main factors associated with early unplanned hospital readmission among French medical 

inpatients aged 75 and over admitted through emergency units. Age Ageing. 2008 

Jul;37(4):416‐22.  

22. Falk Erhag H, Guðnadóttir G, Alfredsson J, Cederholm T, Ekerstad N, Religa D, et al. 

The Association Between the Clinical Frailty Scale and Adverse Health Outcomes in Older Adults 

in Acute Clinical Settings – A Systematic Review of the Literature. Clin Interv Aging. 2023 Feb 

18;18:249‐61.  

23. Burns R, Nichols LO. Factors predicting readmission of older general medicine patients. 

J Gen Intern Med. 1991 Sep;6(5):389‐93.  

24. Robinson S, Howie-Esquivel J, Vlahov D. Readmission Risk Factors after Hospital 

Discharge Among the Elderly. Popul Health Manag. 2012 Dec;15(6):338‐51.  

25. Cornette P, D’Hoore W, Malhomme B, Van Pee D, Meert P, Swine C. Differential risk 

factors for early and later hospital readmission of older patients. Aging Clin Exp Res. 2005 

Aug;17(4):322‐8.  

26. Gnjidic D, Hilmer SN, Blyth FM, Naganathan V, Cumming RG, Handelsman DJ, et al. 

High-Risk Prescribing and Incidence of Frailty Among Older Community-Dwelling Men. Clin 

Pharmacol Ther. 2012 Mar;91(3):521‐8.  



23 

27. Gauthier J, Kisterman JP, Chapalain F, Texier A, Manckoundia P. Réhospitalisation 

précoce des personnes âgées d’au moins 75 ans admises dans un service de médecine 

polyvalente post-urgence : taux et facteurs prédictifs. Rev Médecine Interne. 2016 

Aug;37(8):521‐8.  

28. Traissac T, Videau MN, Bourdil MJ, Bourdel-Marchasson I, Salles N. The short mean 

length of stay of post-emergency geriatric units is associated with the rate of early readmission 

in frail elderly. Aging Clin Exp Res. 2011 Jun;23(3):217‐22.  

29. Sourdet S, Lafont C, Rolland Y, Nourhashemi F, Andrieu S, Vellas B. Preventable 

Iatrogenic Disability in Elderly Patients During Hospitalization. J Am Med Dir Assoc. 2015 

Aug;16(8):674‐81.  

30. Haute Autorité de Santé. Haute Autorité de Santé. 2017 [cité 20 mars 2024]. Prévenir 

la dépendance iatrogène liée à l’hospitalisation chez les personnes âgées. Disponible sur: 

https://www.has-sante.fr/jcms/c_2801190/fr/prevenir-la-dependance-iatrogene-liee-a-l-

hospitalisation-chez-les-personnes-agees 

31. Jencks SF, Williams MV, Coleman EA. Rehospitalizations among Patients in the Medicare 

Fee-for-Service Program. N Engl J Med. 2009 Apr 2;360(14):1418‐28.  

32. Ashton CM, Del Junco DJ, Souchek J, Wray NP, Mansyur CL. The association between 

the quality of inpatient care and early readmission: a meta-analysis of the evidence. Med Care. 

1997 Oct;35(10):1044‐59.  

33. DesHarnais S, McMahon LF, Wroblewski R. Measuring outcomes of hospital care using 

multiple risk-adjusted indexes. Health Serv Res. 1991 Oct;26(4):425‐45.  

34. Facchinetti G, D’Angelo D, Piredda M, Petitti T, Matarese M, Oliveti A, et al. Continuity 

of care interventions for preventing hospital readmission of older people with chronic diseases: 

A meta-analysis. Int J Nurs Stud. 2020 Jan;101:103396.  

 

 



24 

FIGURES 

 

Figure 1. Flow Diagram.  

PEGU: Post-Emergency Geriatric Unit. ED: Emergency Department. 
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TABLES                                                                                                                                                                                           

Table I. Characteristics and comparison of admitted patients (n = 450) separated 

into two groups of early rehospitalized and non-early rehospitalized patients. 

  Rehospitalization  

 Total 

(n = 450) 

No 

(n = 375) 

Yes 

(n = 75) 
p-value* 

 

General characteristics: 

Female gender, n(%) 

 

273 (60.7) 

 

226 (60.3) 

 

47 (62.7) 

 

0.698 

Age, years, med[IQR] 88 [83-91] 87 [83-91] 88 [82-92] 0.884 

Living place, n(%)     0.793 

Home 325 (72.2) 271 (72.3) 54 (72.0)  

Residential care facility / Senior 

residence 
63 (14.0) 51 (13.6) 12 (16.0)  

Nursing home 62 (13.8) 53 (14.1) 9 (12.0)  

Formal assistance, n(%) ∞ 284 (63.1) 227 (60.5) 57 (76.0) 0.011 

 

Comorbidities and treatments: 
    

Charlson Comorbidity Index, med[IQR] 7 [5-8] 6 [5-8] 7 [6-9] 0.036 

Excessive polypharmacy, n(%) † 136 (30.2) 103 (27.5) 33 (44.0) 0.004 

 

Patient’s pathways: 
    

Known by our geriatric team, n(%) 178 (39.6) 133 (35.5) 45 (60.0) <0.001 

Recent hospitalization, n(%) ‡ 64 (14.2) 46 (12.3) 18 (24.0) 0.008 

Home care maintenance issues, n(%) Ω 60 (13.3) 50 (13.3) 10 (13.3) 1.000 

Length of stay, days, med[IQR] 5 [4-7] 5 [4-7] 6 [4-7] 0.294 

 

Emergency information/initial 

severity: 

    

Hospital admission diagnosis, n(%) Ω     

Infectious disease 121 (26.9) 108 (28.8) 13 (17.3) 0.041 

Fall / Mobility disorders 111 (24.7) 93 (24.8) 18 (24.0) 0.883 

Acute cardiac pathology 52 (11.6) 42 (11.2) 10 (13.3) 0.598 

CFS score ≥ 5, n(%) 326 (72.4) 262 (69.9) 64 (85.3) 0.006 

Hemodynamic disorders, n(%) α 14 (3.1) 9 (2.4) 5 (6.7) 0.066 

Neurological failure, n(%) β 74 (16.4) 60 (16.0) 14 (18.7) 0.570 

Respiratory failure, n(%) £ 75 (16.7) 57 (15.2) 18 (24.0) 0.062 

Renal failure, n(%) ¥ 55 (12.2) 40 (10.7) 15 (20.0) 0.024 

* Between-group comparisons based on Chi-square test (or Fisher’s exact test) or Student’s t-test (or Mann-Whitney Wilcoxon 

test according to the normality assessment), as appropriate; ∞ Domicile or nursing home, excluding household help; † Use 

of ≥ 10 medications per day (ie, distinct substances according to the 5th level of Anatomical Therapeutic Chemical [ATC] 

classification system); ‡ Hospital admission (acute ward or emergency department visit) less than 30 days prior to the Post-

Emergency Geriatric Unit admission; Ω Mentioned in the Emergency Department’s conclusion; α Systolic blood pressure < 90 

mmHg; β Vigilance disorders or delirium; £ Respiratory rate > 30/min, signs of respiratory distress, hypoxia on arterial blood 

gas or oxygen requirement exceeding 6L/min; ¥ Renal failure (increase of creatinine more than fifty percent).  

CFS : Clinical Frailty Scale. 
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Table II. Univariate and multivariate logistic regression showing the odds ratio for 

patients early rehospitalized after PEGU discharge, adjusted for patient’s 

characteristics and stepwise descending analysis (n=450). 

 

 

 

 

 

 

 Rehospitalized 

Unadjusted model  Adjusted model  Stepwise descending 

analysis 
OR [CI 95%] P-value  OR [CI 95%] P-value  OR [CI 95%] P-value 

Female gender 1.11  
[0.66-1.85] 

0.698 
 

0.96  
[0.54-1.71] 

0.883 
  

 

Age 1.00  
[0.96-1.04] 

0.989 
 

0.98  
[0.94-1.03] 

0.439 
  

 

Formal assistance ∞ 2.07  
[1.17-3.65] 

0.013 
 

1.30  
[0.66-2.57] 

0.453 
  

 

Charlson Comorbidity 

Index 

1.10  
[0.99-1.23] 

0.071 
 

1.02  
[0.90-1.16] 

0.742 
  

 

Excessive 

polypharmacy † 

2.08  
[1.25-3.45] 

0.005 
 

1.76  
[0.99-3.11] 

0.053 
 

1.95  
[1.15-3.33] 

0.014 

Known by our 

geriatric team 

2.73  

[1.64-4.54] 

<0.001 
 

2.01  

[1.15-3.54] 

0.015 
 

2.36  

[1.39-4.01] 

0.001 

Recent 

hospitalization ‡ 
2.26  

[1.22-4.17] 

0.009 
 

1.93  
[0.99-3.11] 

0.054 
 

2.00  
[1.04-3.86] 

0.038 

Infectious disease 0.52  
[0.27-0.98] 

0.044 
 

0.41  
[0.20-0.83] 

0.014 
 

0.45  
[0.22-0.90] 

0.023 

CFS score ≥ 5 2.51  
[1.28-4.94] 

0.008 
 

1.67  
[0.74-3.76] 

0.219 
  

 

Hemodynamic 

disorders  α 
2.91  

[0.95-8.93] 

0.063 
 

3.26  
[0.92-11.61] 

0.068 
 

3.91  
[1.15-13.29] 

0.029 

Respiratory failure £ 1.76  

[0.97-3.21] 

0.064 
 

1.98  

[1.01-3.86] 

0.046 
 

1.94  

[1.01-3.74] 

0.049 

Renal failure ¥ 2.09  
[1.09-4.03] 

0.027 
 

1.94  
[0.95-3.97] 

0.070 
  

 

∞ Domicile or nursing home, excluding household help; † Use of ≥ 10 medications per day (ie, distinct substances according to the 
5th level of Anatomical Therapeutic Chemical [ATC] classification system); ‡ Hospital admission (acute ward or emergency 
department visit) less than 30 days prior to the Post-Emergency Geriatric Unit admission; α Systolic blood pressure < 90 mmHg; 
£ Respiratory rate > 30/min, signs of respiratory distress, hypoxia on arterial blood gas or oxygen requirement exceeding 6L/min; 
¥ Renal failure (increase of creatinine more than fifty percent). 
CI: Confidence Interval; OR: Odds Ratio; CFS: Clinical Frailty Scale. 
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APPENDIX 

Appendix I. Hospital admission diagnosis mentioned in the emergency department’s 

conclusion (n = 450).  

 

 

 

  

 

 

 Total 

(n = 450) 

Infectious disease 121 (26.9) 

Fall / Mobility disorders 111 (24.7) 

Acute cardiac pathology 52 (11.6) 

General health deterioration / Malnutrition 33 (7.3) 

Others 32 (7.1) 

Neurological disease (except delirium or neurocognitive 

disorders) 
27 (6.0) 

Digestive disease (except infection) 22 (4.9) 

Delirium 16 (3.6) 

Acute pulmonary disease (except infection) 15 (3.3) 

Pain 13 (2.9) 

Neurocognitive disorders / Behavioural disorders 6 (1.3) 

Palliative care 2 (0.4) 
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BACK-UPUG : Prédire la Réhospitalisation Précoce des Patients Agés Après une 

Hospitalisation en Unité Post-Urgence de Gériatrie 

 

 Mots-clés: Personne âgée fragile; Unité Post-Urgence de Gériatrie; taux de réadmission. 
 

BACK-UPUG : Predicting Early Unplanned Readmission of Older Patients After 
Short-Stay Geriatric Post-Emergency Unit Hospitalization 

 

 Keywords: Frail elderly; Post-Emergency Geriatric Unit; early readmission. 
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 Introduction: Les Unités Post-Urgence de Gériatrie (UPUG) pourraient réduire la durée d'hospitalisation et la perte 

d'indépendance iatrogène sans augmenter le risque de réhospitalisation précoce. Cette étude vise à évaluer le taux 

et les facteurs de risque prédictifs de réhospitalisation précoce dans une UPUG. 
 
Méthode: L'étude BACK-UPUG est une étude observationnelle rétrospective réalisée au sein de l'Unité Post-
Urgence Gériatrique (Centre Hospitalier Universitaire d'Angers) pendant près d'un an, incluant les patients 
hospitalisés dans l'unité avant retour à domicile. Les données socio-démographiques et médicales, une évaluation 
de la fragilité, les diagnostics médicaux principaux initiaux et les devenirs après l’hospitalisation ont été recueillis 

à partir des dossiers médicaux des patients. Le taux de réhospitalisation précoce dans les 30 jours suivant la sortie 
a été calculé, et des analyses statistiques descriptives, univariées et multivariées ont été effectuées. 
 
Résultats: Un total de 450 patients a été inclus dans l'analyse (âge moyen de 88 ans; 39,3 % d'hommes, 60,7 % 
de femmes). Parmi ceux-ci, 75 patients (16,6 %) ont été réhospitalisés dans le mois suivant la sortie à domicile. 
Le taux de réhospitalisation précoce était significativement associé à une polymédication excessive (Odds Ratio 

(OR) = 1,95; p = 0,014), au fait d'être suivi par notre équipe de gériatrie (OR = 2,36; p = 0,001), à une 

hospitalisation récente (OR = 2,00; p = 0,038), et à des critères de sévérité initiaux tels que l'insuffisance 
respiratoire (OR = 1,94; p = 0,049) ou les troubles hémodynamiques (OR = 3,91; p = 0,029). Un diagnostic initial 
d'infection était un facteur protecteur (OR = 0,45; p = 0,023). 
 
Conclusion: Ce modèle d'unités post-urgence de gériatrie s’avère être une solution viable pour améliorer la qualité 
des soins des personnes âgées. L'identification des facteurs de risque de réhospitalisation précoce peut permettre 
d’améliorer la sélection des profils de patients adaptés pour ce type d'unité, facilitant l'initiation et l'organisation 

de leurs soins après une brève évaluation gériatrique. 
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Introduction: Specific short-stay Post-Emergency Geriatric Units (PEGU) might reduce length of stay and 

iatrogenic loss of independence without increasing the risk of early readmission. The aim of this study was to 
evaluate the rate and predictive risk factors for early rehospitalization in a PEGU. 
 
Methods: The BACK-UPUG study is a retrospective observational study conducted at a Post-Emergency Geriatric 
Unit (University Hospital of Angers) over nearly one year, including patients hospitalized in the unit and discharged 
home. Socio-demographic and medical data, frailty assessments, initial main diagnoses, and outcomes were 
recorded from patient’s medical records. The early readmission rate within 30 days after discharge was calculated, 

and statistical descriptive, univariate and multivariate analyses were carried out. 
 
Results: A total of 450 patients were included in the analysis (mean age 88 years; 39.3% men, 60.7% women). 
Of these, 75 patients (16.6%) were readmitted within one month after home discharge. Early readmission rate 
was significantly associated with excessive polypharmacy (odds ratio [OR] = 1.95; p = 0.014), being known by 
our geriatric team (OR = 2.36; p = 0.001), a history of recent hospitalization (OR = 2.00; p = 0.038), and initial 

severity criteria such as respiratory failure (OR = 1.94; p = 0.049) or hemodynamic disorders (OR = 3.91; p = 

0.029). An initial hospital admission diagnosis of infectious disease was a protective factor (OR = 0.45; p = 0.023). 
 
Conclusion: This model of short-stay Post-Emergency Geriatric Units is a viable solution for enhancing elderly 
care. Identifying risk factors for early rehospitalization can improve the selection of suitable patient profiles for this 
type of unit, enabling the effective initiation and organization of their care following a brief geriatric assessment. 
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