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ABSTRACT 
 

Background: Nursing home (NH) residents are among the most vulnerable populations due to their 

advanced age, frailty, and complex health needs, which contribute to frequent use of hospital services. 

While some hospitalizations are clinically appropriate, a substantial proportion is considered 

potentially avoidable. As such, hospitalization and emergency department (ED) visit rates are often 

used as indicators of care quality. However, interpreting these rates requires caution, as definitions of 

avoidability vary widely and often fail to account for residents’ clinical complexity and the 

availability of in-house resources. 

Objectives: The PhD research line aimed to enhance understanding and inform strategies to reduce 

potentially avoidable hospitalizations and ED visits among NH residents. 

The specific objectives were:  

1) Synthesize evidence on the effectiveness of quality improvement interventions in reducing 

hospitalizations among NH residents.  

2) To describe the problems leading to ED transfers among NH residents by exploring the role of 

timely identification of clinical manifestations, estimating transfer incidence, and identifying 

individual and organizational predictors. 

3) Compare the rates and characteristics of ED visits by NH residents across three periods: before the 

COVID-19 pandemic, during the pre- and post-vaccine phases, and after the pandemic, focusing on 

visits for non-COVID-19-related reasons. 

Methods: To address specific objective 1, a systematic review with meta-analysis was conducted 

using five databases. All included studies focused on long-stay NH residents and evaluated quality 

improvement interventions aimed at reducing all-cause hospitalizations (primary outcome), ED visits, 

or potentially avoidable hospitalizations. Interventions were categorized using the EPOC taxonomy, 

and the risk of bias was assessed using JBI tools.    

To address specific objective 2, a prospective cohort study was conducted over a one-year period 

(May 2023 to June 2024) in a convenience sample of 9 NHs across the Piedmont region. All long-

stay residents aged over 65 were eligible to participate, except those receiving rehabilitation services 

or specialized care for chronic neurological conditions (e.g., vegetative states). At each facility, a 

project nurse coordinator was responsible for completing a standardized form for every unplanned 
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transfer to ED of a NH resident. Unplanned transfer was defined as a transfer to the ED that occurred 

urgently and without a scheduled or elective visit. 

Finally, to tackle objective 3, a retrospective study was conducted using administrative data from a 

large Italian hospital. Data on ED visits by NH residents between 2019 and 2022 were retrieved, 

compared, and analysed. 

Results: The systematic review showed that quality improvement interventions significantly reduced 

all-cause hospitalizations (11 studies; Rate Ratio 0.60, 95% CI 0.41–0.87; I² = 99.3%). However, no 

significant effects were observed for ED visits or potentially avoidable hospitalizations. Subgroup 

analyses indicated that heterogeneity was influenced by methodological factors (e.g., study design) 

and clinical factors (e.g., intervention duration, type of delivery arrangement and number of 

implementation strategies). 

The prospective study included 644 residents from 9 NHs, of whom 206 (32%) were transferred to 

the ED, resulting in a total of 273 transfers. The overall incidence rate of transfer was 4.49 per 100 

resident-months (95% CI: 3.86–5.08), ranging from 1.91 to 9.30 transfers per 100 resident-months (p 

< 0.0001). 

Early manifestations—occurring between seven and two days before ED transfer—were significantly 

associated with an increased likelihood of GP evaluation (both in-person and remote), accounting for 

40% of all transfers (p < 0.0001), and were also linked to enhanced medical and nursing care 

management (p < 0.0001). However, these transfers were also more frequently associated to hospital 

admission (p = 0.0403) and in-hospital death (p = 0.0481).  

In the fully adjusted model, the risk of ED transfer was significantly higher among residents with 

respiratory (aHR 1.92, 95% CI: 1.40–2.62), cardiac (aHR 1.62, 95% CI: 1.20–2.20), vascular (aHR 

1.44, 95% CI: 1.05–1.99), or liver (aHR 1.84, 95% CI: 1.05–3.23) diseases, as well as those with 

functional dependence in eating (aHR 1.66, 95% CI: 1.21–2.26). Among organizational 

characteristics, a higher GP-to-resident ratio was associated with a 7% increased risk of ED transfer 

(aHR 1.07, 95% CI: 1.03–1.11), whereas larger facility size was linked to a reduced risk (aHR 0.25, 

95% CI: 0.06–0.97). 

The retrospective study identified a total of 2,071 ED visits by NH residents between 2019 and 2022. 

While the overall number of visits declined slightly in 2020, non-COVID-19-related visits dropped 

markedly by 63.8%, and remained below pre-pandemic levels in both 2021 and 2022. 

Notably, ED visits for respiratory diseases significantly decreased following the first year of the 

pandemic. In contrast, visits for mental health disorders—particularly neurotic disorders—increased 
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sharply, tripling in 2021 and quadrupling in 2022. A similar trend was observed for visits due to 

fractures, which nearly doubled in 2021 and remained elevated in 2022. 

Conclusion and implication for practices: Quality improvement interventions have shown promise 

in reducing all-cause hospitalizations among NH residents; however, their effectiveness in preventing 

ED visits—often related to falls and trauma—remains limited.  

The findings from the prospective study underscore key shortcomings in the current model of care in 

NHs and call for a strengthening of their organizational capacity to manage clinical deterioration on 

site through timely medical and nursing interventions. This includes enhancing nursing competencies, 

adopting structured protocols for early detection of clinical decline, and systematically implementing 

advance care planning. In addition, the wide range of individual factors associated with ED transfers 

highlights the need for personalized risk assessment tools to support care planning and clinical 

decision-making. 

Complementing these insights, the retrospective study showed that the COVID-19 pandemic had a 

profound and lasting impact on ED utilization patterns. These shifts suggest unintended consequences 

of pandemic-related restrictions and highlight the need for enhanced mental health support and fall 

prevention strategies in NHs. 

Keywords: Nursing Homes, Hospitalizations, Emergency Department Visits, Contributing Factors, 

Quality Improvement 
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Introduzione: Gli anziani che vivono nelle residenze sanitarie assistenziali (RSA) sono tra le 

popolazioni più vulnerabili a causa dell’età avanzata, della fragilità e della complessità dei bisogni di 

salute. Di conseguenza, il ricorso ai servizi ospedalieri è frequente. Sebbene alcune ospedalizzazioni 

siano necessarie, una quota significativa viene considerata potenzialmente evitabile in quanto le 

condizioni che causano il trasferimento potrebbero essere gestite in loco in modo sicuro ed efficace. 

Tuttavia, i criteri utilizzati per definire il concetto di evitabilità variano ampiamente e spesso non 

tengono conto della complessità clinica dei residenti né delle risorse disponibili all’interno delle 

strutture. Sebbene i tassi di ospedalizzazione siano comunemente utilizzati come indicatori della 

qualità dell’assistenza, la loro interpretazione richiede cautela e una valutazione adeguata dei benefici 

e dei rischi associati a ciascun trasferimento.  

Obiettivi: L’obiettivo generale del progetto di Dottorato era quello di approfondire la comprensione 

e supportare lo sviluppo di strategie volte a ridurre le ospedalizzazioni e gli accessi al pronto soccorso 

(PS) potenzialmente evitabili tra gli anziani delle RSA. 

 

Gli obiettivi specifici erano: 

1. Sintetizzare le evidenze sull’efficacia degli interventi di miglioramento della qualità 

nell’ambito della riduzione delle ospedalizzazioni tra gli anziani delle RSA. 

2. Descrivere i problemi che conducono al trasferimento in PS, esplorando il ruolo 

dell’identificazione tempestiva delle manifestazioni cliniche, stimando l’incidenza dei 

trasferimenti e identificando predittori individuali e organizzativi. 

3. Confrontare i tassi e le caratteristiche degli accessi in PS da parte degli anziani delle RSA 

prima, durante e dopo la pandemia COVID-19, con un focus particolare sugli accessi non 

correlati all’infezione da COVID-19. 

Metodi: 

Per rispondere all’Obiettivo 1, è stata condotta una revisione sistematica con metanalisi su cinque 

banche dati. Gli studi inclusi riguardavano anziani lungodegenti in RSA e valutavano interventi di 

miglioramento della qualità mirati alla riduzione delle ospedalizzazioni per tutte le cause (outcome 

primario), degli accessi in PS o delle ospedalizzazioni potenzialmente evitabili. Gli interventi di 

miglioramento sono stati classificati secondo la tassonomia EPOC e il rischio di bias è stato valutato 

con gli strumenti JBI. 

Per l’Obiettivo 2, è stato realizzato uno studio di coorte prospettico della durata di un anno (da maggio 

2023 a giugno 2024). Lo studio è stato condotto in nove RSA della regione Piemonte, stratificate in 
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base alla capacità ricettiva. Sono statti considerati eleggibili tutti gli anziani lungodegenti con età 

superiore ai 65 anni, ad eccezione di coloro che ricevevano cure riabilitative o assistenza specialistica 

per condizioni neurologiche croniche (es. stati vegetativi). In ciascuna struttura, il Direttore ha 

individuato un infermiere coordinatore di progetto, responsabile della raccolta dei dati. Per ogni 

trasferimento non programmato, il coordinatore compilava un modulo standardizzato contenente 

informazioni sul trasferimento stesso, sulle manifestazioni cliniche osservate e sulla gestione del 

residente. Le ospedalizzazioni non programmate sono state definite come trasferimenti urgenti al PS 

che richiedevano un intervento medico immediato. 

Infine, per l’Obiettivo 3, è stato condotto uno studio retrospettivo basato su dati amministrativi 

provenienti da un grande ospedale italiano. Sono stati estratti, confrontati e analizzati i dati relativi 

agli accessi in PS degli anziani provenienti da RSA tra il 2019 e il 2022. 

Risultati: 

La revisione sistematica ha evidenziato che gli interventi di miglioramento della qualità riducono 

significativamente le ospedalizzazioni per tutte le cause (11 studi; Rate Ratio 0.60, IC 95% 0.41–

0.87; I² = 99.3%). Tuttavia, non sono stati osservati effetti significativi sugli accessi al PS o sulle 

ospedalizzazioni potenzialmente evitabili. Le analisi per sottogruppi hanno mostrato che 

l’eterogeneità era influenzata da fattori metodologici (es. disegno dello studio) e clinici (es. durata e 

tipologie di iniziative di miglioramento, strategie di implementazione). 

Lo studio prospettico ha incluso 644 residenti, dei quali 206 (32%) sono stati trasferiti al pronto 

soccorso, per un totale di 273 trasferimenti. L’incidenza complessiva dei trasferimenti è risultata pari 

a 4,49 per 100 residenti-mese (IC 95%: 3,86–5,08), con un range compreso tra 1,91 e 9,30 

trasferimenti per 100 residenti-mese (p < 0,0001). 

I trasferimenti caratterizzati da manifestazioni precoci—insorte tra sette e cinque giorni prima del 

trasferimento—sono risultati significativamente associati a una maggiore probabilità di valutazione 

da parte del medico di medicina generale (MMG), sia in presenza sia a distanza, interessando il 40% 

di tutti i trasferimenti (p < 0,0001). Tali trasferimenti erano inoltre associati a una più elevata 

probabilità di ricevere assistenza medica e infermieristica (p < 0,0001). Tuttavia, risultavano più 

frequentemente associati a ricoveri ospedalieri (p = 0,0403) e a decessi in ambito ospedaliero (p = 

0,0481). 

Nel modello multivariato aggiustato per le variabili individuali e organizzative, il rischio di 

trasferimento al PS è risultato significativamente più elevato tra i residenti con patologie respiratorie 

(aHR 1,92; IC 95%: 1,40–2,62), cardiache (aHR 1,62; IC 95%: 1,20–2,20), vascolari (aHR 1,44; IC 
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95%: 1,05–1,99) o epatiche (aHR 1,84; IC 95%: 1,05–3,23), nonché tra coloro con dipendenza 

funzionale nell’alimentazione (aHR 1,66; IC 95%: 1,21–2,26). Tra le caratteristiche organizzative, un 

maggiore rapporto MMG/residenti è stato associato a un incremento del 7% del rischio di 

trasferimento (aHR 1,07; IC 95%: 1,03–1,11), mentre le grandi dimensioni delle strutture sono 

risultate essere un fattore protettivo (aHR 0,25; IC 95%: 0,06–0,97). 

Lo studio retrospettivo ha identificato un totale di 2.071 accessi al PS effettuati da RSA tra il 2019 e 

il 2022. Sebbene il numero complessivo di accessi sia diminuito leggermente nel 2020, quelli non 

correlati al COVID-19 sono calati drasticamente del 63,8%, e sono rimasti al di sotto dei livelli pre-

pandemici sia nel 2021 che nel 2022. 

Dopo il primo anno di pandemia, gli accessi per patologie respiratorie sono diminuiti 

significativamente. Al contrario, gli accessi per disturbi mentali—soprattutto disturbi nevrotici—sono 

aumentati bruscamente, triplicando nel 2021 e quadruplicando nel 2022. Un andamento simile è stato 

osservato per gli accessi dovuti a fratture, quasi raddoppiati nel 2021 e rimasti elevati nel 2022. 

Conclusioni e implicazioni per la pratica: Gli interventi di miglioramento della qualità si sono 

dimostrati promettenti nel ridurre i ricoveri ospedalieri per qualsiasi causa tra i residenti in RSA; 

tuttavia, la loro efficacia nella prevenzione degli accessi al PS—spesso legati a cadute e traumi—

rimane limitata. 

I risultati dello studio prospettico evidenziano criticità rilevanti nell’attuale modello assistenziale 

delle RSA, suggerendo la necessità di rafforzarne la capacità organizzativa nella gestione del 

deterioramento clinico in loco, attraverso interventi medici e infermieristici tempestivi. Ciò include 

il potenziamento delle competenze infermieristiche, l’adozione di protocolli strutturati per 

l’identificazione precoce del declino clinico e l’implementazione sistematica della pianificazione 

anticipata delle cure. Inoltre, l’ampia varietà di fattori individuali associati ai trasferimenti al PS 

sottolinea l’importanza di strumenti personalizzati di valutazione del rischio a supporto della 

pianificazione assistenziale e del processo decisionale clinico. 

A complemento di queste evidenze, lo studio retrospettivo ha mostrato che la pandemia da COVID-

19 ha avuto un impatto profondo e duraturo sulle modalità di utilizzo del PS da parte dei residenti, 

suggerendo conseguenze indesiderate delle restrizioni pandemiche e sottolineando la necessità di 

potenziare il supporto alla salute mentale e le strategie di prevenzione delle cadute nelle RSA. 

Parole chiave: Residenze Sanitarie Assistenziali, Ospedalizzazione, Accessi al pronto soccorso, 

Fattori associati, Miglioramento della qualità 
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INTRODUCTION 
 

Nursing home (NH) residents represent one of the most vulnerable segments of the population, 

with frailty prevalence ranging from 19% to 75.6%1. Owing to their advanced age, they commonly 

present with multiple comorbidities, functional dependence, cognitive impairment, malnutrition, and 

generally poor health status2-5. As a result, compared to community-dwelling older adults6, they 

experience significantly higher rates of hospitalization, with 29% to 62% having at least one 

hospitalization within a year7.  

While some hospitalizations may be necessary and even beneficial, they can also lead to 

adverse outcomes and expose older adults to additional risks, including functional decline and loss of 

autonomy⁸˒⁹. Moreover, a significant proportion of these hospitalizations are considered potentially 

avoidable, although definitions and terminology vary across studies¹⁰. Generally, hospitalizations are 

deemed potentially avoidable when the underlying clinical condition reflects a re-exacerbation of a 

chronic illness that could have been prevented through appropriate care, or when the condition could 

be safely managed on-site through early recognition and timely intervention¹¹. 

Based on this framework, researchers have identified specific health conditions—some 

particularly relevant in the NH setting—for which effective outpatient care or timely management 

may prevent hospitalization¹²⁻¹⁴. Alternatively, some authors use the term inappropriate 

hospitalizations, sometimes interchangeably with potentially avoidable hospitalizations¹⁰. These are 

often defined using various criteria, such as low clinical acuity, ED visits that do not result in 

admission or observation, absence of diagnostic testing, or the presence of normal vital signs¹⁵˒¹⁶˒¹⁷. 

In other cases, a case-by-case approach is used, with expert panels assessing the appropriateness of 

each hospitalization in its clinical context¹⁸. 

Certainly, determining whether a hospitalization is appropriate or preventable is challenging. 

The decision to hospitalize a resident should consider the perspectives of NH clinical staff, the general 

practitioner, and the family19. Moreover, the resources available within the facility, such as staffing 

levels, medical equipment, and access to timely diagnostics, also play a critical role in shaping this 

decision20. However, many of the existing methods for assessing the potential avoidability of 

hospitalizations do not account for these contextual factors—nor do they fully consider the 

complexity of the resident, including comorbidities and level of frailty21. 

Even though not all hospitalizations are potentially avoidable and there are inherent challenges 

in distinguishing which ones are, hospitalizations remain an important outcome for NH residents and, 
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as such, a meaningful indicator of service quality22. However, their use as a quality measure must be 

approached with caution and supported by robust risk adjustment. Further research is needed to 

develop and validate a standardized framework for measuring and interpreting these events in a way 

that accurately reflects both clinical necessity and system performance23. 

Building on these premises, this PhD thesis presents research aimed at improving the 

understanding of, and informing strategies to reduce, potentially avoidable hospitalizations and ED 

visits among NH residents. 

To this end, I have developed a research framework that is structured into four distinct 

chapters. 

Chapter 1 presents the protocol for a systematic review and meta-analysis designed to 

synthesize evidence on the effectiveness of quality improvement interventions in reducing 

hospitalizations among NH residents. The protocol was registered in the PROSPERO database and 

published a priori to ensure transparency, uphold methodological rigor, and minimize the risk of bias 

throughout the review process²⁴. A poster outlining the protocol of the review was presented at the 

Summer Conference of the European Academy of Nursing Science (EANS), held in Oslo, Norway, 

in July 2023. 

Chapter 2 presents the full systematic review and meta-analysis, which has also been 

published25. To support this work and strengthen the methodological foundations of the review 

process, I had the opportunity, during my PhD, to attend the Joanna Briggs Institute (JBI) 

Comprehensive Systematic Review Training Programme. This experience not only deepened my 

expertise in evidence synthesis and enhanced my methodological skills in conducting high-quality 

systematic reviews but also paved the way for future collaborations as a core member of the UPO JBI 

Affiliated Group for Healthy Aging. The systematic review was presented at the national conference 

“Aging in Progress: Dalla Ricerca di Base all’Applicazione sul Territorio”, held in Novara in 

October 2024, and at the other national congress “Cure Territoriali”, held in San Marino in December 

2024. 

The findings of this study were crucial in shaping the subsequent stages of the PhD, as they 

highlighted key knowledge gaps and methodological limitations in the existing literature. These 

insights informed the design of the following chapters, ensuring a coherent and evidence-based 

research trajectory. 

Chapter 3 presents a 12-month prospective cohort study conducted in a sample of 13 NHs. 

This initial analysis includes data from a subset of 9 facilities for which information on both 
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transferred and non-transferred residents was available. The unpublished study aims to describe the 

clinical problems leading to ED transfers among NH residents, providing a detailed account of the 

proximal causes and the circumstances under which transfers occur, with particular attention to the 

timing of initial clinical changes. In addition, the study estimates the incidence of ED transfers in 

Italian NHs and identifies predictors at both the individual and organizational levels. These insights 

are crucial for risk stratification and the development of timely preventive interventions. Based on 

the data collected, a subsequent study will be conducted to estimate the proportion of potentially 

preventable transfers, by analyzing the mechanisms that contribute to their avoidability within the 

Italian NH context. This chapter translates the insights gained from the systematic review (Chapter 1 

and 2) into empirical investigation, generating original data to address the knowledge gaps previously 

identified in the literature. 

Chapter 4 is dedicated to presenting a retrospective study aimed at comparing the rates and 

characteristics of ED visits by NH residents across three periods: before the COVID-19 pandemic, 

during the pre- and post-vaccine phases, and after the pandemic, focusing specifically on visits for 

non-COVID-19-related reasons. The study was submitted to Geriatric Nursing journal in November 

2024 and is under review. This study builds upon the previous chapters by examining how patterns 

of acute care utilization among NH residents may have evolved in response to the pandemic. 

In fact, COVID-19 significantly disrupted healthcare delivery and access, particularly in NH settings, 

where changes in staffing, protocols, and resident vulnerability may have influenced hospitalization 

and ED transfer rates. Understanding these shifts was essential to contextualize current data, assess 

the resilience of quality improvement efforts, and inform future strategies for avoiding unnecessary 

hospital use in similar crises or system-level stressors. 

The discussion section critically interprets the main findings of each study included in the 

PhD project, highlighting their contributions to existing literature, implications for clinical practice 

and policy, as well as limitations and methodological considerations. This section also explores 

potential mechanisms underlying the observed results and reflects on the broader relevance of the 

research within the context of long-term care and healthcare system 

Finally, the conclusion and future perspective section presents the conclusions and outlines 

future directions emerging from the findings of this PhD project. 
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SCIENTIFIC ARTICLES 

CHAPTER I 
 

 Quality improvement interventions to prevent the use of hospital 
services among nursing home residents: protocol for a systematic 
review and meta-analysis 

 

Basso I, Gonella S, Bassi E, Caristia S, Campagna S, Dal Molin A. Quality improvement 

interventions to prevent the use of hospital services among nursing home residents: protocol for a 

systematic review and meta-analysis. BMJ Open. 2023 Sep 27;13(9):e074684. doi: 

10.1136/bmjopen-2023-074684.  

 

Abstract 
 

Introduction: Quality improvement interventions are a promising strategy for reducing 

hospital services use among nursing home residents. However, evidence for their effectiveness is 

limited. It is unclear which characteristics of the quality improvement intervention and activities 

planned to facilitate implementation may promote fidelity to organizational and system changes. This 

systematic review and meta-analysis will assess the effectiveness of quality improvement 

interventions and implementation strategies aimed at reducing hospital services use among nursing 

home residents. 

Methods and analysis: The Medline, CINAHL, Cochrane Library, Embase and Web of 

Science databases will be comprehensively searched in September 2023. The eligible studies should 

focus on the implementation of a quality improvement intervention defined as the systematic, 

continuous approach that designs, tests, and implements changes using real-time measurement to 

reduce hospitalizations or emergency department visits among long-stay nursing home residents. 
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Quality improvement details and implementation strategies will be deductively categorized into 

effective practice and organisation of care taxonomy domains for delivery arrangements and 

implementation strategies. Quality and bias assessments will be completed using the Quality 

Improvement Minimum Quality Criteria Set and the Joanna Briggs Institute Critical Appraisal Tools.  

The results will be pooled in a meta-analysis, by combining the natural logarithms of the rate 

ratios across the studies or by calculating the rate ratio using the generic inverse-variance method. 

Heterogeneity will be assessed using the I2 or H2 statistics if the number of included studies will be 

less than 10. Raw data will be requested from the authors, as required. 

Ethics and dissemination: Ethical approval is not required. The results will be published in 

a peer-review journal and presented at (inter)national conferences. 

Prospero registration number: CRD42022364195 

Keywords: Systematic review, nursing homes, quality improvement, implementation science, 

hospital admissions, emergency department visits 

 

Strengths and limitations of this study 

 The protocol complies with the Preferred Reporting Items for Systematic Reviews and 

Meta-analyses Protocol guideline. 

 A comprehensive search strategy has been developed to include all eligible studies meeting 

the inclusion criteria.  

 The study screening, selection, data extraction and assessment of the risk of bias will be 

completed by two independent reviewers.  

 The study will assess both the risk of bias and quality of quality improvement interventions. 

 The search strategy will not include grey literature. 
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Introduction 
 

By 2050, the global population aged 80 years or over is estimated to triple1 and the demand for 

Nursing Home (NH) services is expected to increase. NH residents have complex health needs and 

challenging medical situations2,3 that lead to frequent hospital service use4-6. These are costly and 

entail the risk of iatrogenic harms, including delirium, infections, and loss of functional dependency7.  

Although a significant proportion of accesses to hospital services are helpful and necessary, 

international research suggests that up to 55% of hospitalizations in NHs can be avoided with 

appropriate care8. In fact, many conditions that result in admission or emergency department visit 

could be averted through proper prevention (e.g., exacerbation of chronic diseases or functional 

decline) or effective on-site management at an early stage (e.g., infection or dehydration)9,10. 

Improving the NH staff’ skills in early recognition and management of acute change of conditions, 

and the use of standardized communication tools could prevent avoidable access to hospital 

services11. Similarly, promoting palliative care and advanced care planning enables healthcare 

professionals to be aligned with residents’ preferences and values, ensuring the provision of respectful 

and patient-centred care12.  

Quality improvement (QI) interventions may be a promising strategy for improving care for NH 

residents and preventing hospital service use13,14. QI intervention is defined as a systematic and 

continuous approach that designs, tests and implements changes using real-time measurements to 

improve the safety, effectiveness, and experience of care15. QI interventions are planned as a cyclical 

process, starting with problem analysis to design a tailored intervention before implementation16. 

Changes are constantly measured during and after implementation to understand the impact and adopt 

the required adjustments16. The iterative cycle, also known as the plan-do-study-act (PDSA) method 

is the model used by several QI interventions, such as Total Quality Management, Lean and Six 

Sigma17.Quality improvements are usually designed as multi-component interventions to tackle an 

improvement problem, involving all the organization providers, including front-line staff, and using 



20 
 

recognized methods to identify all potential causes of the problem and assess the impact of the 

intervention against the expected results through reliable process and outcome measures16. Quality 

improvement interventions rely on several implementation strategies to improve adaptation and 

stakeholder engagement, which may vary widely across projects and include audits, feedback, staff 

education, tools, and site champions13,18. However, the effects of different implementation strategies 

on the success of QI interventions remain unclear.   

To better describe the heterogeneity of the healthcare interventions, including QI research, the 

Cochrane Effective Practice and Organization of Care (EPOC) group developed a taxonomy for 

quality interventions based on pragmatic descriptions of components rather than theoretical 

constructs19. The EPOC taxonomy, which can be used as a framework for exploring interventions, 

includes four domains of intervention delivery arrangements, financial arrangements, governance 

arrangements, and implementation strategies each of which is divided into categories and 

subcategories20. 

 Previous experiences in hospital acute care setting found QI interventions beneficial in enhancing 

process care outcomes, such as organizational culture or teamwork, and improving patient care, by 

reducing the nosocomial infection rate, preventing falls, or improving surgical outcomes21-24. 

Although previous studies have obtained encouraging results related to QI interventions, evidence of 

its effectiveness in NH remains limited25,26. In particular, the INTERACT II intervention significantly 

reduced hospital admissions through a multi-component QI intervention aimed at training NH staff 

to identify and proactively manage major geriatric syndromes, encouraging advanced care planning, 

and promoting palliative care-oriented care27.  

Given the high rate of hospital service use among NH residents, it is important to understand whether 

QI interventions can prevent avoidable transfers. Compared to the hospital setting, the long-term care 

context poses several challenges that could impede the smooth implementation of a QI 

initiative25,28,29. The long-term care context has multiple unique barriers at the organizational level: 
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inner/internal barriers (e.g., organizational culture, leadership or learning climate), outer/external 

barriers (e.g., organizational funding, law, and regulation), and barriers at the staff level (e.g., 

knowledge, skills, and motivation)30.  

The NH environment can be particularly challenging because of workforce shortages and high 

turnover rates31,32. Introducing a practice change that requires staff engagement in an under resourced 

organization may result in poor adherence to the intervention or an unsuccessful program because of 

lack of time33. Additionally, a high staff turnover may lead to a continuous need to support training 

and education in evidence-based practices and QI methods29.  

Another important factor that may influence an organization’s readiness to change is the involvement 

of leadership in QI interventions34. The extent to which management sustains and reinforces cultural 

change, establishes a positive relationship with front-line staff, and invests resources in the adoption 

of a new model of care, are crucial features for achieving a high standard of care29,35. However, NH 

management is often characterized by a vertical hierarchal structure that can hinder an open flow of 

communication and prevent all stakeholders from collaborating fruitfully36.  

To date, no secondary studies have investigated the effectiveness of QI interventions to prevent 

hospital services use among NH residents by exploring the factors that contribute to their success, 

such as delivery arrangements and implementation strategies. Therefore, this systematic review aims 

to estimate the effectiveness of QI interventions and their implementation strategies in reducing 

hospital service use among NH residents. In addition, given that the quality of QI interventions is 

often debated in the literature37, the secondary aim is to assess the quality and rigor of QI interventions 

by evaluating whether the solutions tested consider the fundamental domains of a QI interventions, 

such as organizational readiness, implementation phase, sustainability, or adherence38. Moreover, we 

will describe delivery arrangements and implementation strategies of QI interventions.  
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Research questions 
 

How effective are the QI interventions and implementation strategies aimed at preventing hospital 

service use among NH residents? 

What is the quality and rigor of the QI interventions provided in NHs? 

Methods and analysis 
 

The protocol complies with the Preferred Reporting Items for Systematic Reviews and Meta-analyses 

Protocol (PRISMA-P) 2015 statement for reporting39. It has been registered in PROSPERO 

(CRD42022364195). 

Review conceptual model 
 

The review will be developed following the implementation research conceptual model proposed by 

Proctor and collaborators40. According to the model (Figure 1), QI intervention strategies and 

implementation processes are separated but linked domains. In this review, QI strategies are defined 

as organizational and system changes to reduce hospital services use. The implementation process 

involves activities that transfer QI intervention strategies into clinical practice. Both domains impact 

different but interrelated types of outcomes: implementation and resident outcomes. Implementation 

outcomes are used to assess the fidelity of implementation strategies. This review aims to assess the 

effectiveness of QI intervention strategies on hospital service use, assuming that this effect is 

mediated by implementation strategies and outcomes. 
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Figure 1: Adaptation of the implementation research conceptual model. According to the model proposed by Proctor et al. (2), QI 

intervention strategies and implementation processes are separated but linked domains. Both domains impact different but interrelated 

types of outcomes, implementation and residents’ outcomes. 

 

Search strategy 
 

Three steps will be used: a) a preliminary search of PubMed will be conducted to identify keywords; 

b) peer-reviewed publications will be sought in the Medline, CINAHL, Cochrane Library, Embase 

and Web of Science databases; grey literature will be excluded; and c) the reference lists of all eligible 

studies will be manually searched for additional papers. 
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The search strategy has been developed in collaboration with an expert librarian, by combining terms 

according to the PICO framework. All terms were searched as controlled vocabulary and text words 

with title and abstract field limiters, and combined with Boolean Operators (AND, OR). The research 

has been set from 2000, as no QI has been undertaken before this date30, until December 31, 2022, 

and will be re-run on September 1, 2023. No language limitations have been applied. The full search 

strategy is reported in Table 1. 

 

PubMed (Searched 1st September 2023) 
Search Query Items 
# 1 ("Nursing Homes"  [Mesh]  OR “Nursing home*” [Title/Abstract] OR "Homes for the Aged" 

[Mesh] OR “Geriatric Home*” [Title/Abstract] OR “Old age home*” [Title/Abstract] OR 
“Home, old age” [Title/Abstract] OR “Homes, old age” [Title/Abstract] OR “Old people 
home*” [Title/Abstract] OR “Old people’s home*” [Title/Abstract] OR "Long-Term Care" 
[Mesh] OR "Long-Term Care” [Title/Abstract] OR "Long Term Care” [Title/Abstract] OR 
“Long term facilit*” [Title/Abstract] OR “long-term facilit*” [Title/Abstract]  OR "Skilled 
Nursing Facilities"[Mesh] OR “Skilled Nursing Facilit*” [Title/Abstract] OR "Care home*" 
[Title/Abstract] OR "Residential Facilities"[Mesh] OR “Residential facilit*” [Title/Abstract] 
OR “Residential home*”  [Title/Abstract] OR “Residential institution*” [Title/abstract] OR 
“Institutional care*”  [Title/Abstract] OR “Care facilit*”  [Title/Abstract] OR “Continuing 
care*” [Title/Abstract] OR "Subacute Care"[Mesh] OR “Sub-acute care” [Title/Abstract] OR 
“Medical home*”   [Title/Abstract] OR “Medical care” [Title/Abstract] OR “'Extended care 
facilit*” [Title/Abstract] OR "Assisted Living Facilities"[Mesh] OR “Assisted living 
facility*” [Title/abstract] OR “Assisted living” [Title/Abstract] OR “Skilled care” 
[Title/Abstract] OR “Restorative care” [Title/Abstract] OR “Retirement center” 
[Title/Abstract] OR “Retirement centre” [Title/Abstract] OR “Retirement home” 
[Title/Abstract] OR “Senior residence facilit*” [Title/Abstract]) AND 
(2000:2023/08/31[pdat]) 

134,173 

#2 ("Quality Improvement"[Mesh] OR “Quality improvement” [Title/Abstract] OR 
“Improvement Quality” [Title/Abstract] OR "Organizational Innovation"[Mesh] OR 
“Organizational innovation” [Title/Abstract] OR “Organisational innovation” [Title/Abstract] 
OR "Quality Assurance, Health Care"[Mesh] OR “Health Care Quality Assurance” 
[Title/Abstract]  OR “Quality assurance, health care” [Title/Abstract] OR "Program 
Evaluation"[Mesh] OR “Program Evaluation*” [Title/Abstract] OR “Program effectiveness” 
[Title/Abstract] OR “Healthcare Quality Assurance” [Title/Abstract] OR "Management 
Quality Circles"[Mesh] OR “Management Quality Circles” [Title/abstract] OR "Total Quality 
Management"[Mesh] OR “Quality Management” [Title/Abstract] OR “Management, Total 
Quality” [Title/Abstract] OR “Total Quality Management” [Title/Abstract] OR "Clinical 
Governance"[Mesh] OR "Outcome Assessment, Health Care"[Majr] OR “Healthcare outcome 
assessment” [Title/Abstract] OR “Health Care outcome assessment” [Title/Abstract] OR 
"Process Assessment, Health Care"[Majr] OR “Process assessment, health care” 
[Title/Abstract] OR “Outcome measure” [Title/Abstract] OR “Outcome assessment” 
[Title/Abstract] OR “Health Care Process Assessment” [Title/Abstract] OR “Healthcare 
Process Assessment” [Title/Abstract] OR TQM [Title/Abstract] OR “Plan Do Study Act” 
[Title/Abstract] OR PDSA [Title/Abstract] OR “Plan Do Check Act” [Title/Abstract] OR 
PDCA [Title/Abstract] OR "Six Sigma" [Title/Abstract] OR Lean [Title/Abstract] OR 
DMAIC [Title/Abstract] OR DMADV [Title/Abstract] OR “Continuous Quality 
Improvement” [Title/Abstract] OR CQI [Title/Abstract] OR “Focus Analyse Develop 
Execute” [Title/Abstract] OR FADE [Title/Abstract] OR “Collaborative Quality 
Improvement*” [Title/Abstract] OR “Quality Improvement Collaborative*” [Title/Abstract] 
OR “Performance Improvement*” [Title/Abstract] or “Collaborative Improvement” 

2,660,467  
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[Title/Abstract] OR "Implementation Science"[Mesh] OR “Implement*” 
[Title/Abstract] OR ADOPT* [Title/Abstract] OR feedback [Title/Abstract]  or 
“professional development” [Title/Abstract] or network* [Title/Abstract] or 
leadership [Title/Abstract] or opinion leader* [Title/Abstract] or “consensus 
process*” [Title/Abstract]  or “change manage*” [Title/Abstract]  or train* 
[Title/Abstract] or audit* [Title/Abstract]  OR “root cause analysis” [Title/Abstract] 
OR "Diffusion of Innovation"[Mesh]) AND (2000:2023/08/31[pdat]) 

#3 ("Emergency Service, Hospital" [Mesh] OR “Hospital Emergency Service*” [Title/Abstract] 
OR “Emergency Hospital Service*” [Title/Abstract] OR “Emergency unit*” [Title/Abstract] 
OR “Unit Emergency” [Title/Abstract] OR “Units Emergency” [Title/Abstract] OR 
“Emergency Ward*” [Title/Abstract] OR “Ward Emergency” [Title/Abstract] OR “Wards 
Emergency” [Title/Abstract] OR  “Emergency Department*” [Title/Abstract] OR “Room 
Emergency” [Title/Abstract] OR “Emergency Room*” [Title/Abstract] OR “Emergency 
Outpatient Unit*” [Title/Abstract] OR “Department Emergency” [Title/Abstract] OR 
“Departments Emergency” [Title/Abstract] OR “Outpatient Unit Emergency” [Title/Abstract] 
OR “Outpatient Units Emergency” [Title/Abstract] OR  "Patient Admission" [Mesh] OR 
Admission* [Title/Abstract] OR "Hospitalization"[Mesh] OR Hospitali* [Title/Abstract] OR 
“Hospital Transfer*” [Title/Abstract] OR “Hospital Admittance” [Title/Abstract] OR 
“Hospital Stay” [Title/Abstract]  OR "Patient Readmission" [Mesh]  OR Readmission* 
[Title/abstract] OR "Patient Transfer"[Mesh]  OR "Emergency Treatment"[Mesh] OR “Acute 
care” [Title/Abstract] OR “Emergency care” [Title/Abstract] OR “Critical care” 
[Title/Abstract] OR “Acute service*” [Title/Abstract] OR “Emergency service*” 
[Title/Abstract] OR “Critical service*” [Title/Abstract] OR "Transitional Care"[Mesh] OR 
“Transitional care” [Title/Abstract] AND (2000:2023/08/31[pdat]) 

862,211 

#4 #1 AND #2 AND #3  8,455 
 

CINAHL Complete (Searched 1st September 2023) 
Search Query Items 
#1 ((MH "Nursing Home Patients") OR (MH "Home Nursing") OR (MH "Nursing Homes") OR 

(MH "Residential Care") OR (MH "Housing for the Elderly") OR (MH "Long Term Care") 
OR (MH "Skilled Nursing Facilities") OR (MH "Residential Facilities") OR TI (“Nursing 
home*” OR “Geriatric home*” OR “Care home*” OR “care facilit*” OR "skilled nursing 
facilit*" OR “residential facilit*” OR "home* for aged" OR "long-term care*" OR “long term 
care*” OR "residential home*" OR “assisted living facilit*” OR "institutional care" OR 
“retirement home*” OR “retirement centre” OR “retirement center” OR “old people home” 
OR “old people homes” OR “continuing care” OR “Medical home*” OR “Medical care” OR 
“senior residence facility*”) OR AB (“Nursing home*” OR “Geriatric home*” OR “Care 
home*” OR “care facilit*” OR "skilled nursing facilit*" OR “residential facilit*” OR "home* 
for aged" OR "long-term care*" OR “long term care*” OR "residential home*" OR “assisted 
living facilit*” OR "institutional care" OR “retirement home*” OR “retirement centre” OR 
“retirement center” OR “old people home” OR “old people homes” OR “continuing care” 
OR “Medical home*” OR “Medical care” OR “senior residence facility*”)) 

 110,563 

 

#2 ((MH "Quality Improvement+") OR (MH "Evaluation and Quality Improvement Program") 
OR (MH "Quality Management, Organizational") OR (MH "Quality Assurance") OR (MH 
"Quality Circles") OR (MH "Clinical Governance") OR (MH "Program Evaluation") OR 
(MH "Outcome Assessment")  OR (MH "Process Assessment (Health Care)") OR TI 
("Quality improvement*" OR “Improvement quality” OR “Health care quality assurance” 
OR “Health-care quality assurance” OR “Quality assurance” OR "Organizational innovation" 
OR "Outcome assessment" OR "Process assessment" OR "program evaluation" OR “Program 
effectiveness” OR “Quality management” OR “Management, total quality” OR “Clinical 
Governance” OR “Outcome measure” OR “Health Care Process Assessment” OR 
“Healthcare Process Assessment” OR TQM OR “Plan Do Study Act” OR PDSA OR “Plan 
Do Check Act” OR PDCA OR "Six Sigma" OR Lean OR DMAIC OR DMADV “Continuous 
Quality Improvement” OR CQI OR “Focus Analyse Develop Execute” OR FADE OR 
“Collaborative Quality Improvement” OR “Quality Improvement Collaborative”) OR AB 
("Quality improvement*" OR “Improvement quality” OR “Health care quality assurance” 
OR “Health-care quality assurance” OR “Quality assurance” OR "Organizational innovation" 
OR "Outcome assessment" OR "Process assessment" OR "program evaluation" OR “Program 
effectiveness” OR “Quality management” OR “Management, total quality” OR “Clinical 

375,348 
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Governance” OR “Outcome measure” OR “Health Care Process Assessment” OR 
“Healthcare Process Assessment” OR TQM OR “Plan Do Study Act” OR PDSA OR “Plan 
Do Check Act” OR PDCA OR "Six Sigma" OR Lean OR DMAIC OR DMADV “Continuous 
Quality Improvement” OR CQI OR “Focus Analyse Develop Execute” OR FADE OR 
“Collaborative Quality Improvement” OR “Quality Improvement Collaborative” OR (MH 
"Implementation Science") OR "implementation science" OR (MH "Program 
Implementation") OR (MH "Systems Implementation") OR (MH "Root Cause Analysis") OR 
"implementation" OR (MH "Organizational Development") OR (MH "Audit") OR (MH 
"Change Management") OR (MH "Organizational Change") OR “Local consensus process")) 

#3 ((MH "Emergency Service") OR (MH "Hospitalization") OR (MH "Aged, Hospitalized") OR 
(MH "Hospitals") OR (MH "Patient Admission") OR (MH "Observation Units") OR (MH 
"Readmission") OR (MH "Transfer, Discharge") OR (MH "Emergency Treatment" OR (MH 
"Transitional Care") OR TI (“Hospital Emergency Service*” OR “Emergency Hospital 
Service*” OR “Emergency unit*” OR “Unit* Emergency”  OR “Emergency Ward*”  OR 
“Ward* Emergency” OR  “Emergency Department*” OR “Room Emergency”  OR 
“Emergency Room*” OR “Department* Emergency” OR  "Patient Admission" OR 
“Admission*”  OR "Hospitalization" OR Hospitali* OR “Hospital Transfer*” OR “Hospital 
Admittance” OR “Hospital Stay”  OR "Patient Readmission"  OR Readmission* OR "Patient 
Transfer" OR "Emergency Treatment" OR “Acute care” OR “Emergency care” OR “Critical 
care” OR “Acute service*” OR “Emergency service*” OR “Critical service*”) OR AB 
(“Hospital Emergency Service*” OR “Emergency Hospital Service*” OR “Emergency unit*” 
OR “Unit* Emergency”  OR “Emergency Ward*”  OR “Ward* Emergency” OR  
“Emergency Department*” OR “Room Emergency”  OR “Emergency Room*” OR 
“Department* Emergency” OR  "Patient Admission" OR “Admission*”  OR 
"Hospitalization" OR Hospitali* OR “Hospital Transfer*” OR “Hospital Admittance” OR 
“Hospital Stay”  OR "Patient Readmission"  OR Readmission* OR "Patient Transfer" OR 
"Emergency Treatment" OR “Acute care” OR “Emergency care” OR “Critical care” OR 
“Acute service*” OR “Emergency service*” OR “Critical service*”)) 

405,839 

 

#4 #1 AND #2 AND #3 AND (Published Date: 20000101-20230831) 3,347 
 

EMBASE (Searched 1st September 2023) 
Search Query Items  
#1 ('nursing home'/exp OR 'extended care facility':ti,ab,kw OR 'intermediate care 

facilities':ti,ab,kw OR 'long term care facility':ti,ab,kw OR 'nursing home':ti,ab,kw OR 
'nursing homes':ti,ab,kw OR 'skilled nursing facilities':ti,ab,kw OR 'skilled nursing 
facility':ti,ab,kw OR 'nursing home patient'/mj OR 'long term care patient':ti,ab,kw OR 
'nursing home patient':ti,ab,kw OR 'nursing home resident':ti,ab,kw OR 'residential home'/mj 
OR 'institution, residential':ti,ab,kw OR 'residential facilities':ti,ab,kw OR 'residential 
home':ti,ab,kw OR 'residential institution':ti,ab,kw OR 'home for the aged'/mj OR 'continuing 
care retirement center':ti,ab,kw OR 'geriatric homes':ti,ab,kw OR 'home for the aged':ti,ab,kw 
OR 'home for the elderly':ti,ab,kw OR 'homes for the aged':ti,ab,kw OR 'housing for the 
elderly':ti,ab,kw OR 'old age home':ti,ab,kw OR 'old age homes':ti,ab,kw OR 'old people 
home':ti,ab,kw OR 'old people`s home':ti,ab,kw OR 'retirement center':ti,ab,kw OR 
'retirement centre':ti,ab,kw OR 'retirement home':ti,ab,kw OR 'senior residence 
facility':ti,ab,kw OR 'long term care'/mj OR 'chronic treatment':ti,ab,kw OR 'long term 
care':ti,ab,kw OR 'long term medical care':ti,ab,kw OR 'long-term care':ti,ab,kw OR 
'treatment, long term':ti,ab,kw OR 'assisted living facility'/mj OR 'assisted living':ti,ab,kw OR 
'assisted living facilities':ti,ab,kw OR 'assisted living facility':ti,ab,kw OR 'institutional 
care'/mj OR 'care, institutional':ti,ab,kw OR 'institutional care':ti,ab,kw OR 'institutional 
practice':ti,ab,kw OR 'institutional therapy':ti,ab,kw OR 'institutional treatment':ti,ab,kw OR 
'continuing care':ti,ab OR 'extended care':ti,ab,kw OR 'restorative care':ti,ab,kw OR 'skilled 
care':ti,ab,kw OR 'medical home'/mj OR ‘institutional care’/mj) AND [01-01-2000]/sd NOT 
[01-09-2023]/sd 

111,417 

#2 ('quality improvement':ti,ab,kw OR 'quality improvements':ti,ab,kw OR 'total quality 
management'/exp OR 'quality management':ti,ab,kw OR 'total quality management':ti,ab,kw 
OR 'management, total quality':ti,ab,kw OR 'quality improvement study'/exp 
OR 'organisational innovation':ti,ab,kw OR 'organizational innovation':ti,ab,kw OR 'quality 
control'/mj OR 'quality assessment':ti,ab,kw OR 'quality assurance':ti,ab,kw OR 'quality 
control':ti,ab,kw OR 'clinical governance':ti,ab,kw OR 'health care evaluation':ti,ab,kw OR 
'health care quality assurance':ti,ab,kw OR 'healthcare evaluation':ti,ab,kw OR 'healthcare 

 

1,138,634 
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process assessment':ti,ab,kw OR 'healthcare quality assurance':ti,ab,kw OR 'quality assurance, 
health care':ti,ab,kw OR 'management quality circles':ti,ab,kw OR tqm:ti,ab OR 'plan do study 
act cycle'/exp OR pdsa:ti,ab OR 'plan do check act':ti,ab OR 'six sigma methodology'/exp OR 
'six sigma':ti,ab,kw OR 'six sigma methodology':ti,ab,kw OR 'lean methodology'/exp OR 'lean 
initiative':ti,ab,kw OR 'lean management':ti,ab,kw OR 'lean methodology':ti,ab,kw OR 'lean 
philosophy':ti,ab,kw OR 'lean quality improvement':ti,ab,kw OR 'lean quality 
initiative':ti,ab,kw OR 'lean thinking':ti,ab,kw OR dmaic:ti,ab OR dmadv:ti,ab OR pdca:ti,ab 
OR 'continuous quality improvement'/exp OR cqi:ti,ab OR 'focus analyze develop 
execute':ti,ab OR ciq:ti,ab OR 'collaborative quality improvement*':ti,ab OR 'performance 
improvement'/exp OR 'collaborative improvement':ti,ab OR 'outcome assessment'/mj OR 
'health care outcome assessment':ti,ab,kw OR 'healthcare outcome assessment':ti,ab,kw OR 
'outcome assessment':ti,ab,kw OR 'outcome assessment (health care)':ti,ab,kw OR 'outcome 
assessment, health care':ti,ab,kw OR 'outcome measurement':ti,ab,kw OR 'implementation 
science'/exp OR 'implementation'/mj OR 'adoption'/mj OR 'education'/mj OR 
'education':ti,ab,kw OR 'self-evaluation programmes':ti,ab,kw OR 'self-evaluation 
programs':ti,ab,kw OR 'training support':ti,ab,kw OR 'local consensus process':ti,ab,kw OR 
'professional development'/mj OR 'professional development':ti,ab,kw OR 'feedback 
system'/mj OR 'change management'/mj OR 'root cause analysis'/mj OR 'leadership'/mj OR 
'leader':ti,ab,kw OR 'leadership':ti,ab,kw) AND [01-01-2000]/sd NOT [01-09-2023]/sd 

#3 ('hospital readmission'/exp OR 'hospital readmission':ti,ab,kw OR 'patient 
readmission':ti,ab,kw OR 'readmission':ti,ab,kw OR 'readmission rate':ti,ab,kw OR 
'readmissions':ti,ab,kw OR 'rehospitalization':ti,ab,kw OR 'hospital admission'/exp OR 
'admission, hospital':ti,ab,kw OR 'hospital admission':ti,ab,kw OR 'hospital 
admittance':ti,ab,kw OR 'hospital admitting department':ti,ab,kw OR 'hospital admitting 
service':ti,ab,kw OR 'hospital admitting unit':ti,ab,kw OR 'patient admission':ti,ab,kw OR 
'hospitalization'/exp OR 'hospital stay':ti,ab,kw OR 'hospitalization':ti,ab,kw OR 'short stay 
hospitalization':ti,ab,kw OR 'emergency health service'/mj OR 'emergency health 
service'/exp/mj OR 'emergency medical service':ti,ab,kw OR 'emergency medical 
services':ti,ab,kw OR 'emergency service':ti,ab,kw OR 'patient transport'/mj OR 'patient 
transfer':ti,ab,kw OR 'patient transport':ti,ab,kw OR 'transport, patient':ti,ab,kw OR 
'transportation of patients':ti,ab,kw OR ‘Emergency Department*’:ti,ab,kw OR ‘Emergency 
Room*’:ti,ab,kw OR ‘Emergency ward*’:ti,ab,kw OR 'emergency care'/mj OR 'acute 
care':ti,ab,kw OR 'acute medical care':ti,ab,kw OR 'emergency care':ti,ab,kw OR 'transitional 
care'/mj OR 'transition care':ti,ab,kw OR 'transitional care':ti,ab,kw) AND [01-01-2000]/sd 
NOT [01-09-2023]/sd 

 

 

1,143, 221 

 

 

#4 #1 AND #2 AND #3  2,494 
 

The Cochrane Library (Trials database) (Searched 1st September 2023) 
Search Query Items 
#1 (“Nursing home*” OR “Geriatric home*” OR “Care home*” OR “care facilit*” OR 

“skilled nursing facilit*” OR “residential facilit*” OR "homes for aged" OR "long-term 
care*" OR “long term care*” OR "residential home*" OR “assisted living facilit*” OR 
"institutional care" OR “retirement home*” OR “retirement centre” OR “retirement 
center” OR “old people home” OR “old people homes” OR “continuing care” OR 
“Medical home” OR “Medical homes” OR “Medical care” OR “senior residence 
facilit*”) in Title Abstract Keyword from 01/01/2000 to 31/08/2023 

27,098 

#2 ("Quality improvement*" OR “Improvement quality” OR “Health care quality 
assurance” OR “Health-care quality assurance” OR “Quality assurance” OR 
"Organizational innovation" OR "Outcome assessment" OR "Process assessment" OR 
"program evaluation" OR “Program effectiveness” OR “Quality management” OR 
“Management, total quality” OR “Clinical Governance” OR “Outcome measure” OR 
“Health Care Process Assessment” OR “Healthcare Process Assessment” OR TQM OR 
“Plan Do Study Act” OR PDSA OR “Plan Do Check Act” OR PDCA OR "Six Sigma" 
OR Lean OR DMAIC OR DMADV OR “Continuous Quality Improvement” OR CQI 
OR “Focus Analyse Develop Execute” OR FADE OR “Collaborative Quality 
Improvement” OR “Quality Improvement Collaborative” OR Implement* OR Adopt* 
OR “Change management” OR “Workforce development” OR “professional 

281,253 
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development” OR feedback OR audit OR ”Root cause analysis” OR “Local consensus 
process” OR leadership) in Title Abstract Keyword from 01/01/2000 to 31/08/2023 

 
#3 (“Hospital Emergency Service*” OR “Emergency Hospital Service*” OR “Emergency 

unit*” OR “Unit Emergency”  OR “Emergency Ward*” OR “Ward Emergency” OR  
“Emergency Department*” OR “Room Emergency”  OR “Emergency Room*” OR 
“Department Emergency” OR  "Patient Admission" OR Admission*  OR 
"Hospitalization" OR Hospital* OR “Hospital Transfer*” OR “Hospital Admittance” 
OR “Hospital Stay”  OR "Patient Readmission"  OR Readmission* OR "Patient 
Transfer" OR "Emergency Treatment" OR “Acute care” OR “Emergency care” OR 
“Critical care” OR “Acute service*” OR “Emergency service*” OR “Critical service*”) 
in Title Abstract Keyword from 01/01/2000 to 31/08/2023 

28,737 

#4 #1 AND #2 AND #3 1,461 
 

Web of Science (Searched 1 September 2023) 
Search Query Items 
#1 TI=(“Nursing home*” OR “Geriatric home*” OR “Care home*” OR “care facilit*” OR 

"skilled nursing facilit*" OR “residential facilit*” OR "home* for aged" OR "long-term 
care*" OR “long term care*” OR "residential home*" OR “assisted living facilit*” OR 
"institutional care" OR “retirement home*” OR “retirement centre” OR “retirement 
center” OR “old people home” OR “old people homes” OR “continuing care” OR 
“Medical home*” OR “Medical care” OR “senior residence facility*”) OR 
AB=(“Nursing home*” OR “Geriatric home*” OR “Care home*” OR “care facilit*” 
OR "skilled nursing facilit*" OR “residential facilit*” OR "home* for aged" OR "long-
term care*" OR “long term care*” OR "residential home*" OR “assisted living facilit*” 
OR "institutional care" OR “retirement home*” OR “retirement centre” OR “retirement 
center” OR “old people home” OR “old people homes” OR “continuing care” OR 
“Medical home*” OR “Medical care” OR “senior residence facility*”) AND (2000-01-
31 to 2023-08-31 (Index Date)) 

120,712 

#2 TI=("Quality improvement*" OR “Improvement quality” OR “Health care quality 
assurance” OR “Health-care quality assurance” OR “Quality assurance” OR 
"Organizational innovation" OR "Outcome assessment" OR "Process assessment" OR 
"program evaluation" OR “Program effectiveness” OR “Quality management” OR 
“Management, total quality” OR “Clinical Governance” OR “Outcome measure” OR 
“Health Care Process Assessment” OR “Healthcare Process Assessment” OR TQM OR 
“Plan Do Study Act” OR PDSA OR “Plan Do Check Act” OR PDCA OR "Six Sigma" 
OR Lean OR DMAIC OR DMADV OR “Continuous Quality Improvement” OR CQI 
OR “Focus Analyse Develop Execute” OR FADE OR “Collaborative Quality 
Improvement” OR “Quality Improvement Collaborative” OR “Implementation” OR 
“Change management”) OR AB=("Quality improvement*" OR “Improvement quality” 
OR “Health care quality assurance” OR “Health-care quality assurance” OR “Quality 
assurance” OR "Organizational innovation" OR "Outcome assessment" OR "Process 
assessment" OR "program evaluation" OR “Program effectiveness” OR “Quality 
management” OR “Management, total quality” OR “Clinical Governance” OR 
“Outcome measure” OR “Health Care Process Assessment” OR “Healthcare Process 
Assessment” OR TQM OR “Plan Do Study Act” OR PDSA OR “Plan Do Check Act” 
OR PDCA OR "Six Sigma" OR Lean OR DMAIC OR DMADV OR “Continuous 
Quality Improvement” OR CQI OR “Focus Analyse Develop Execute” OR FADE OR 
“Collaborative Quality Improvement” OR “Quality Improvement Collaborative” OR 
“Implementation” OR “Change management”) AND (2000-01-31 to 2023-08-31 
(Index Date)) 

1,368,815 

#3 TI=(“Hospital Emergency Service*” OR “Emergency Hospital Service*” OR 
“Emergency unit*” OR “Unit* Emergency”  OR “Emergency Ward*”  OR “Ward* 
Emergency” OR  “Emergency Department*” OR “Room Emergency”  OR “Emergency 
Room*” OR “Department* Emergency” OR  "Patient Admission" OR Admission*  OR 
"Hospitalization" OR Hospitali* OR “Hospital Transfer*” OR “Hospital Admittance” 
OR “Hospital Stay”  OR "Patient Readmission"  OR Readmission* OR "Patient 
Transfer" OR "Emergency Treatment" OR “Acute care” OR “Emergency care” OR 

726,074 
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“Critical care” OR “Acute service*” OR “Emergency service*” OR “Critical service*”) 
OR AB=(“Hospital Emergency Service*” OR “Emergency Hospital Service*” OR 
“Emergency unit*” OR “Unit* Emergency”  OR “Emergency Ward*”  OR “Ward* 
Emergency” OR  “Emergency Department*” OR “Room Emergency”  OR “Emergency 
Room*” OR “Department* Emergency” OR  "Patient Admission" OR Admission*  OR 
"Hospitalization" OR Hospitali* OR “Hospital Transfer*” OR “Hospital Admittance” 
OR “Hospital Stay”  OR "Patient Readmission"  OR Readmission* OR "Patient 
Transfer" OR "Emergency Treatment" OR “Acute care” OR “Emergency care” OR 
“Critical care” OR “Acute service*” OR “Emergency service*” OR “Critical service*”) 
(2000-01-31 to 2023-08-31 (Index Date)) 

#4 #1 AND #2 AND #3  2,152 
 

Based on a recent international survey41, an extensive list of terms referring to “nursing homes” has 

been included. 

For the intervention concept, search terms which focus on “Quality improvement” or “Organizational 

innovation” or “Quality Assurance, Health Care” or “"Management Quality Circles,” or on a formal 

model of QI intervention have been used (Plan Do Study Act (PDSA); Six Sigma (DMAIC and 

DMADV); Total Quality Management (TQM), Continuous Quality Improvement (CQI), Focus 

Analyze Develop Execute (FADE)42. Moreover, terms concerning implementation strategies have 

been used, including “Implementation Science,” “Program Implementation,” or “Diffusion of 

Innovation.” Indeed, when complex interventions are introduced in a real-world context with the goal 

of changing health care professionals’ behaviours, the implementation phase needs to be developed 

and planned along with the intervention itself43.  

For the outcomes, search terms focusing on “Hospital admissions” or “"Emergency Service, 

Hospital” have been used. 

Eligibility criteria 
 

The review’s eligibility criteria will be identified based on the following elements of the PICO 

framework: 

Types of participants/setting: Long-stay nursing home residents, defined as persons who have been 

institutionalized for at least 30 days. Residents requiring short-term NH or rehabilitation services will 
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be excluded. Studies that recruited mixed populations (short and long-term residents) that did not 

present stratified results, as well as those undertaken in multiple settings (i.e., NHs, acute care 

hospitals, home health agencies) and no opportunity to detect the impact of the QI in NH will be 

excluded. NHs are defined as facilities that provide nursing care for people with functional or 

cognitive disabilities and assist them with activities of daily living, with the aim of providing a safe 

and supportive environment44. Studies conducted in facilities providing accommodations, without on-

site nurses will be excluded. 

Intervention(s): This review will include studies focusing on the implementation of QI interventions 

aimed at reducing hospital services use among NH residents. The Academy of Medical Royal 

Colleges definition of QI will be used15. Collaborative QI interventions will also be included because 

of the importance of the model in healthcare setting45.   

Empirical studies will be included if they 1) report measurable continuous local iterative testing of 

solutions, 2) use real data to guide the change, 2) obtain practical contextual knowledge, and 3) 

encompass at least one implementation strategy developed by the EPOC taxonomy of interventions 

targeting healthcare workers (e.g., distribution of educational materials, educational meetings, clinical 

practice guidelines, overcoming challenges to improving quality, local opinion leaders, etc)20. These 

studies may or may not use a formal model (PDSA, Six Sigma, Total Quality Management, etc.) or a 

framework for improvement.  

Alternatives to QI strategies, such as research (studies that aim to produce generalizable knowledge, 

testing a hypothesis, though a rigorous method), service evaluation (aims to assess current patient 

care) or clinical transformation (radical or deep transformation activity without the iterative test of 

change will be excluded)46. 

Types of comparison(s): Studies must have a control group that does not receive any QI interventions 

or a historical cohort to compare the changes before and after the intervention.  



31 
 

Types of outcomes: Primary outcome of the review will focus on hospitalizations, defined as the acute 

admissions occurring for any conditions, while the secondary outcomes will include hospitalizations 

at the end of life (last 60 days of life), potentially avoidable hospitalizations (as defined by the authors, 

using all the existing metrics8), ED visits (the following terms will be considered interchangeably 

“ED transfers” or “ED attendances” or “ED presentations” or “Unplanned transfers”), and 

readmissions. 

Both subjective (e.g., self-reported by NH staff) or objective measure (e.g., hospital database) of 

hospital service use will be collected. 

 Type of study designs: Randomized Controlled Trials (RCTs), Non-Randomised Controlled Trials 

(NRCTs), Uncontrolled Before- and- After trials (UBA) or Interrupted Time Series (ITS) designed 

with at least three data points before and three after the intervention. 

 

Selecting studies 
 

Two reviewers (I.B. and S.G.) independently performed the screening process to determine eligibility. 

Zotero will be used as the reference manager software. First, the title and abstract will be evaluated; 

then, the full text of potentially eligible studies will be examined for compliance with the inclusion 

criteria. Any disagreements will be resolved by a third author (AD). 

Risk-of-bias assessment 
 

Two independent reviewers will assess the risk of bias of the studies included in the review using the 

JBI Critical Appraisal Tools, based on the study design47. These tools provide a set of questions, that 

reviewers can answer with yes (i.e., criterion met), no (i.e., a criterion not met), unclear or not 

applicable. No study will be excluded by the methodological quality assessment.  
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Appraisal of the quality of QI interventions 
 

The quality of the QI interventions will be appraised for each included study using the QI Minimum 

Quality Criteria Set (QI-MQCS) to inform the transferability of the best evidence into clinical 

practice38. The QI-MQCS addresses the following core QI domains: organizational motivation, 

intervention rationale, intervention description, organizational characteristics, implementation, study 

design, comparator, data source, timing, adherence/fidelity, health outcomes, organisational 

readiness, penetration/reach, sustainability, spread and limitations. 

Data extraction 
 

Two members (IB and SG) of the research team will independently extract the following study 

characteristics: 

- Study details: Study design, date of publication, participants (NH organizational 

characteristics, ownership, size, etc), and study setting. 

- QI intervention details: Characteristics and implementation strategies, data on the formal 

model used (if any), and information to appraise the quality of QI interventions (description 

of organizational problems, reasons or motivations for the intervention, intervention 

description, basic characteristics of the organization, etc) were extracted. 

- Hospital service use: Data on hospitalizations, potentially avoidable hospitalizations, end-of-

life hospitalizations, ED visits and readmissions. 

 

Data synthesis 
 

Data from the included studies will be combined into a meta-analysis based on the outcomes. The 

results will be pooled by combining the natural logarithms of the rate ratio across studies, or by 

calculating the rate ratio using the generic inverse-variance method. We will use a permutation 
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random-effect model to estimate meta-analysis effect. Heterogeneity will be assessed using the 

I2 statistics and we will consider high level of heterogeneity an I2>75%. Considering that the 

I2 statistics is biased in small meta-analysis, we will test heterogeneity with the H2 if it will be included 

less than 10 studies. We choose an acceptable level of H2 under 1.88 with a confidence of 95%48. 

Publication bias will be visually evaluated using funnel plot if more than 10 studies will be included. 

We will request rax data from the authors when the reported outcomes in the included studies are not 

homogenous. All analyses will be performed using STATA/SE17 version. 

A narrative synthesis will also be arranged. The characteristics of the included studies will be 

synthetised and compared in a table. The characteristics of the QI and implementation strategies will 

be deductively categorized into the EPOC taxonomy’s domains on delivery arrangements and 

implementation strategies, using all subcategories20. The domains of governance and financial 

arrangements will be excluded because they are beyond the scope of this review.  
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CHAPTER 2 
 

Impact of Quality Improvement Interventions on Hospital Admissions 
from Nursing Homes: A Systematic Review and Meta-Analysis 
 

Basso I, Gonella S, Bassi E, Caristia S, Campagna S, Dal Molin A. Impact of Quality Improvement 

Interventions on Hospital Admissions from Nursing Homes: A Systematic Review and Meta-

Analysis. J Am Med Dir Assoc. 2024 Nov;25(11):105261. doi: 10.1016/j.jamda.2024.105261. Epub 

2024 Sep 27. PMID: 39343421. 

 

ABSTRACT 
 

Objective: To synthesize evidence assessing the effectiveness of quality improvement (QI) 

interventions in reducing hospital service use from nursing homes (NHs). 

Design: Systematic review and meta-analysis of randomized controlled trials (RCTs), controlled 

before-after (CBA), uncontrolled before-after (UBA) and Interrupted Time Series studies. Search was 

conducted in Medline, CINAHL, The Cochrane Library, Embase, and Web of Science from 2000 to 

August 2023 (PROSPERO: CRD42022364195). 

Setting and participants: Long-stay NH residents (> 30 days). 

Methods: Included QI interventions employing a continuous and data-driven approach to assess 

solutions aimed at reducing hospital service use. Risk of bias was assessed using JBI tools. Delivery 

arrangements and implementation strategies were categorized through EPOC taxonomy. 

Results: Screening of 14,076 records led to the inclusion of 22 studies describing 29 QI interventions 

from six countries across 964 NHs. Ten studies, comprising 4 out 5 RCTs, 3 out 4 CBAs, and 1out 12 

UBA), were deemed to have a low risk of bias. All but three QI interventions employed multiple 

component delivery arrangements (median 6; IQR 3-8), focusing on the “coordination of care and 
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management of care processes” alone or combined with “changes in how, when, where and by whom 

healthcare is delivered.” The most frequently used implementation strategies were educational 

meetings (n=25) and materials (n=20). The meta-analysis of 11 studies showed a significant reduction 

in “all-cause hospital admissions” for QI interventions compared to standard care (Rate Ratio 0.60; 

95% CI 0.41-0.87; I2 = 99.3%), with heterogeneity due to study design, QI intervention duration, type 

of delivery arrangements, and number of implementation strategies. No significant effects were found 

for Emergency Department (ED) visits or potentially avoidable hospitalizations.  

Conclusions and Implications: The study provides preliminary evidence supporting the 

implementation of QI interventions seeking to reduce hospital admissions from NHs. However, these 

findings require confirmation through future experimental research. 

 

Keywords: Quality Improvement, Hospitalizations, Nursing Homes, Systematic Review 

 

Introduction 
 

Nursing homes (NHs) are among the primary providers of long-term care services across both 

the US and Europe1,2. Approximately 25-50% of NH residents are hospitalized every year3-5, with 4 

to 55% of these hospitalizations considered potentially avoidable6,7. Although distinguishing between 

avoidable and non-avoidable admissions can be challenging due to complex health conditions 

prevalent among NH residents, there is a general consensus that certain acute conditions, could be 

prevented or managed in a way that would not require hospitalization8-11.  Hospitalization among this 

fragile population often leads to an increased risk of adverse events6. In addition, communication 

breakdowns between healthcare settings can result in care that is misaligned with the wishes of the 

residents or their families, causing distress, discomfort, and higher costs12. 

In the last decades, there has been significant investment in quality improvement (QI) 

interventions13-17 aimed at reducing hospitalization among NH residents. QI are structured as complex 
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interventions that progress through phases, each informed by the previous one, specifically designed 

to implement and continuously improve care delivery18. The core premise of QI intervention is to 

organize the improvement process using an iterative and customized approach to evaluate the changes 

introduced19,20. For QI intervention to be effective, full engagement from all organizational members, 

including management, is essential. This involves a clear acknowledgement and understanding of the 

issue at hand and empowerment to develop innovative solutions21.  

QI interventions typically facilitate the translation of research evidence into clinical practice 

through multiple delivery arrangements, which refer to the changes implemented to achieve 

improvements22. Such changes in delivery arrangements may include transformative adjustments in 

the organizational structure, including modifications to the logistics of service provision, the 

personnel providing care, advancements in information and communication technology (ICT) 

resources, as well as strategies to ameliorate the coordination of the care process23.  

In addition to delivery arrangements, recent advancements in implementation science have 

evidenced the importance of strategies that favor sustainable changes in real-world settings24. In this 

regard, a wide range of activities, including education programs or local consensus processes, have 

been shown to improve project implementation outcomes (i.e., project fidelity and acceptability), 

thereby directly influencing the effectiveness of the intervention itself25. 

This study employed an adapted version of the implementation research conceptual model to 

guide the research question26. According to the model, delivery arrangements and implementation 

strategies are interconnected aspects which affect different and interrelated outcomes, including 

implementation (e.g., fidelity measures) and resident outcomes (e.g., hospitalization rates).  

Our preliminary search has failed to identify any registered or published protocols specifically 

addressing this topic. Indeed, previous systematic reviews have either focused on the rate of avoidable 

30-day readmissions from skilled nursing facilities27 or analyzed the quality of QI interventions in 

NHs, including descriptions of staff training initiatives28.  
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Given the existing lack of evidence summarizing the effectiveness of QI interventions in 

preventing hospitalizations from NHs, this systematic review and meta-analysis aims to evaluate the 

effectiveness of QI interventions in reducing hospitalizations among NH residents, analyzing the 

contribution of their delivery arrangements and implementation strategies. 

 

Methods 
 

A systematic review with meta-analysis was conducted in accordance with the Preferred 

Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement for reporting29. The 

protocol for this review is registered in the PROSPERO database and described in detail elsewhere30. 

 

Search Strategy 

The literature search spanned MEDLINE, CINAHL, Cochrane Library, Embase, and Web of 

Science databases, targeting publications from January 1st, 2000, to August 31st, 2023. This timeframe 

was chosen based on a previous review that had not retrieved QI interventions in NH settings before 

that date31. No language restrictions were imposed. 

After an initial search conducted on MEDLINE via PubMed, we collaborated with an expert 

librarian to devise a comprehensive search strategy, which used a combination of controlled and free 

text terms using Boolean operators AND/OR. The search focused exclusively on peer-reviewed 

publications; grey literature was excluded. Finally, we manually screened the reference lists of 

included studies to identify additional papers. Zotero software was used to remove duplicates. The 

complete search strategy is detailed in the published protocol30. 

 

Selection Criteria 
 

We selected studies based on pre-defined eligibility criteria, considering PICO elements32. 
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- Population: we included studies focusing on long-stay NH residents, defined as individuals 

who had resided in the facility for at least 30 days. We excluded studies on short-term stay 

individuals, such as those receiving rehabilitation services or respite care. NHs in this context 

refer to facilities providing accommodation and nursing care services to individuals who are 

no longer independent or have disabilities33;  

- Intervention: QI interventions were defined as dynamic approaches that design, test, and 

implement changes in clinical practice, using real-time measurement to improve safety and 

quality of care34. Eligible studies need to describe at least one implementation strategy among 

those included in the EPOC taxonomy of health system interventions23. It was not mandatory 

to employ a formal model for improvement (e.g., PDSA or Lean). QI collaboratives (QICs), 

involving multiple institutions, were also considered eligible35; 

- Comparison: eligible studies were required to compare the effects of the QI interventions with 

the standard care;  

- Outcomes: the primary outcome of the review was hospital admissions for any cause, while 

the secondary outcomes included ED visits, potentially avoidable hospitalizations—as 

defined by the authors using all the existing metrics6—hospital readmissions, end-of-life 

hospitalizations, ambulance calls, and conveyances to hospital. We considered both self-report 

and data extracted from a database; 

- Study design: we included randomized controlled trials (RCTs), controlled before-after trials 

(CBAs), uncontrolled before-and after-trials (UBAs), or interrupted time series (ITSs) with at 

least three data points before and three after the intervention. 

Two reviewers (IB and SG) independently screened the titles and abstracts of the studies. Full 

texts of selected studies were then thoroughly assessed according to PICO criteria. In case of 

doubt, a consensus was reached through discussion. 
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Risk-of-Bias and Quality Assessment of the QI Intervention 
 

The risk of bias in the included studies was independently assessed by two reviewers (IB and 

SG) using the Joanna Briggs Institute Critical Appraisal Tools tailored for RCTs and quasi-

experimental studies36. These tools offer a range of criteria to score based on whether they are fulfilled 

(Yes=2), unclear (=1), not fulfilled (No=0), or not applicable. For RCTs, the highest possible score is 

22. Due to the nature of the studies, items assessing the blindness of participants and those 

administering the intervention were excluded. The maximum score for quasi-experimental studies is 

18.  

Studies were classified as high quality if the specified criteria were present in more than 80% 

of responses, moderate quality for percentages between 60 and 80, and low quality when less than 

60%. All studies were included in the review regardless of their methodological quality outcomes.  

In addition to the risk of bias, the quality of the QI interventions themselves was assessed 

using the QI Minimum Quality Criteria Set (QI-MQCS)37. This tool comprises 16 items, each 

requiring a dichotomous response to determine whether the study meets the minimum quality 

standards.  

Data Extraction 
 

Data extraction was performed independently by two authors (IB and SG). The changes for 

improvement and implementation strategies were classified according to the “Delivery 

Arrangements” and “Implementation Strategies” domains of EPOC23 taxonomy of health system 

interventions, respectively. Delivery arrangements were organized into the five categories of the 

domain:  

a) how and when care is delivered (5 subcategories);  

b) where care is delivered and changes to the healthcare environment (5 subcategories);  

c) who provides care and how the healthcare workforce is managed (9 subcategories);  
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d) coordination of care and management of care processes (16 subcategories);  

e) ICT (4 subcategories).  

Implementation strategies were framed into three broad areas: 

i. interventions targeted at healthcare organizations; 

ii. interventions targeted at healthcare workers;  

iii. interventions targeted at specific types of practice, conditions, or settings. 

Data Synthesis  

Data from included studies were aggregated for meta-analysis using Stata/SE V.17 software. 

Given that the outcome measures were different across studies, the rate ratios (RRs) along with its 

95% confidence interval (CI) were calculated. A random-effects model was used to pool the data.  

Statistical heterogeneity in the metanalysis was evaluated using the I2 statistics, which is considered 

high if values exceed 75%. In cases where fewer than 10 studies were included, the H2 statistics was 

employed, with values under 1.88 deemed acceptable38. Missing data were asked to the authors. 

To further examine sources of heterogeneity, subgroup analyses were performed based on the 

following factors: i) the duration of the QI (< 6 months, between 7-12 months, or > 12 months); ii) 

the type of delivery arrangements; and iii) the number of implementation strategies (≤ 5 or ≥ 6). These 

analyses were stratified by study design (i.e., RCT, CBA and UBA)39.  

Delivery arrangements were dichotomized into two groups: (1) those focusing solely on the 

coordination and management of care processes, and (2) those that combined coordination and 

management of care processes with at least one of the following EPOC categories: a) changes in how 

and when care is delivered, b) where care is delivered and changes to the healthcare environment, c) 

modifications in who provides care and how the healthcare workforce is managed, and d) adjustments 

in ICT. The second group, which combined more EPOC categories, was described as “changes in 

how, when and where healthcare is organized and delivered, and who delivers healthcare.” Because 
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of the limited number of retrieved studies, we chose not to perform a sensitivity analysis based on 

quality appraisal. 

Results 
 

Selection Process 
 

After duplicate removal, a total of 14,076 citations were identified (Figure 1). Two hundred 

and six citations were assessed in full text. From these, the majority were excluded for various 

reasons: they focused on other populations (n=27), employed approaches other than QI interventions 

(n=49), measured different outcomes (n=25), or utilized alternative study designs (n=83) (Appendix 

1, Supplementary Table 1). Finally, 22 studies were included in the systematic review. 
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Figure 1: PRISMA Flow Diagram 

 

Study Characteristics 
 

Of the 22 studies included, 5 (23%) were RCTs14,16,40-42, 4 CBAs (18%),17,43-45, 12 (55%) 

UBAs15,46-56, 1 (4%) ITS57 (Table 1). These studies were conducted between 2000 and 2021 and 

reflected a wide geographic distribution: six studies (27%) each from the UK15,41,42,48,51,57 and 
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US16,17,45,54-56, four (19%) from Canada47,50,52,53, three (14%) from New Zealand14,40,46, two (9%) from 

Australia43,49, and one (4%) from Europe44. 

As summarized in Table 1, most studies described a single QI intervention using a single set 

of implementation strategies, although there were exceptions. Vadnais et al.45 reported on seven QI 

interventions led by seven organizations across various US states. Lisk et al.51 presented a two-phase 

project (part 1-2), with each phase testing different QI interventions, while Rask et al.54 compared 

three different sets (A, B, C) of implementation strategies to deliver a single QI intervention. Overall, 

the 22 studies assessed 29 QI interventions, using 32 sets of implementation strategies. 
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Table 1  
Summary of the included studies on the effectiveness of QI intervention in reducing hospitalizations of nursing home residents. 

Author/s 
(Country, 

year) 

 

Study characteristics Main findings   

 

Design / 
Study 
period 

QI intervention strategies 
according to the EPOC 
criteria 

Implementation strategies 
according to the EPOC 
criteria 

Level of 
engagement/ NH 
dropped out 

Outcom
e/s of QI 

Professionals 
involved in 
QI  

Data 
source 

 

Time of data 
collection 

NH characteristics 
N 
Sizea 

Urban/rural 
Ownership 
Medical staff coverage y/n 
Nurse coverage 
Quality rating 

NH 
residents 
 
N/ 
bed-days/ 
resident-
months 

 Form
al 
model 
used 

Risk 
of 
bias 

Ouslander et 
al., 

(2011,USA) 

CBA 
/From 
July to 
Decemb
er 2009 
 
 

Intervention 
 
Case management 
 
Communication between 
providers 
 
Shared decision-making 
 
Continuity of care 
 
Transition of care 
 
Care pathways 
 
Control 
 
Standard care 
 

Local opinion leaders 
 
Communities of practice 
 
Educational meetings 
 
Educational materials 
 
Reminders 
 
Continuous quality 
improvement 
 
Local consensus 
processes 
 

Rate of 
participation in the 
conference calls: 
17 NHs 
moderately/highly 
engaged 
8 NHs 
minimally/not 
engaged. 
 
5 NHs dropped 
out 
 
 
 
 

Hospita
lization 
rate per 
1000 
resident
-days 

NH 
leadership 
and staff and 
family carers 

Monthl
y 
reports 
by 
facility 

Baseline 
(from July to 
December 
2008) and 
during the 
subsequent 6-
month 
intervention 
period   

Intervention Group 
 N=30 
17 (56.7%) profit 
Number of medical staff per 
resident: 6.5 
 
 
Overall 5-point rating: 6/17 
(35.3%) 
 
Pre-intervention 
hospitalization rate: 3.99 per 
1000 resident days  
 
Control Group 
 N=11 
Matched 1:3 for the above 
characteristics.  
Pre-intervention 
hospitalization rate: 2.69 per 
1000 residents-days 
 
In both groups, no hospital-
based NHs 

Average 
census 
per 
month 
166.5 
 
Residents 
with a 
living 
will 10% 
 
Do not 
hospitaliz
e order 
7.9% 
 

(i) An overall 17% reduction in 
hospitalization rates in the 25/30 
NHs  that completed the intervention 
relative compared to the control 
NHs  
(mean absolute reduction of 0.69 
hospitalizations per 1000 resident-
days p = 0.02) 
 
(ii)No changes in hospitalization rates 
in comparison with NHs from the 
same 6-month period in the previous 
year (absolute reduction -0.08, relative 
reduction 3%, p = 0.72) 
 
(iii) Higher reduction of 
hospitalization rates for engaged NHs 
compared to non-engaged and control 
NHs (24%, 6%, 3%, respectively) 

NR 14/18 

Tena-Nelson 
et al., (2012 
USA) 

UBA/ 
From 
October 
2010 to 
October 
2011 

Case management 
 
Communication between 
providers 
 
Shared decision-making 
 
Continuity of care 
 
Transition of care 
 
Care pathways 
 

Local opinion leaders 
 
Local consensus 
processes 
 
Communities of practice 
 
Inter-professional 
education 
 
Educational materials 
 
Reminders 

16 (53.3%) 
exhibited high 
engagement, 
implementing at 
least one tool 
 
On average, 
facilities with high 
engagement 
implemented 5.8 
tools each 

Hospita
lization 
rate per 
1000 
resident
-days 

NH 
leadership 
and staff and 
hospital staff 

Monthl
y 
reports 
by NH 
admistr
ators  

Pre-
intervention 
(from July 
2009 to June 
2010, 
excluding 
data from 
October 2009 
to March 
2010) and 
last 6 months 
of 
intervention 

N=30 
 
All urban 
 
28 (93.3%) not-for profit 
2 (6.7%) public municipality 
 
6 with a high pre-
hospitalization rate per 1000 
residents-days: 7.32 (±4.59) 
by tertile 
 

NR (i) No difference in hospitalization 
rates from pre- to post- intervention 
(from 4.07 to 3.64, p = 0.332, 
absolute change -0.43; 95% CI from 
-1.33 to 0.47) 
(ii) No difference in hospitalization 
rates in NHs with high engagement or 
those with low engagement  
  

NR 11/18 
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Integration 
 
 

 
Continuous  
quality improvement 
 
Monitoring the 
performance of the 
delivery of healthcare 

(from April 
to September 
2011) 

12 with a medium/low pre-
hospitalization rate per 1000 
residents-days: 2.44 (±0.93) 
by tertile 

Lisk et al., 
(2012, 
UK) 

UBA/ 
 
Part 1: 
From 
June to 
Septemb
er 2010 
 
Part 2: 
From 
October 
2010 to 
January 
2011)   

Part 1 and 2 
 
Integration 
 
Teams  
 
The use of information 
and communication 
technology 
 
Outreach services 
 
Continuity of care 
 
Only part 2 
 
The use of information 
and communication 
technology 
 
Site of service delivery 

Part 1 and 2 
 
Audit and feedback 
 
Continuous quality 
improvement 

NR Hospita
l 
admissi
on rate  
 
 

NH 
leadership 
and staff, 
consultant 
geriatricians, 
GPs, 
Medihome 

NR  Before (from 
June to 
August 2008 
and 2009 for 
part 1; 
from October 
to January in 
2008 and 
2009 for part 
2) and during 
the 4-month 
implementati
on period for 
both parts 

Part 1: N=3 
165 beds 
With high multiple 
admission rate 
 
Part 2: N=6 

NR Part 1: A significant reduction in 
hospital admission rates during the 
intervention period compared to 
“before implementation” (from 24 
in 2008 and 25 in 2009 to 11 in 2010; 
p = 0.044)  
 

Part 2: A 43% reduction in hospital 
admission during the intervention 
period compared to “before 
implementation” (from 69 in 2008 
and 68 in 2009 to 38 in 2010; p = 
0.002) 

PDS
A 

10/18 

Boyd et 
al., (New 
Zealand, 
2014) 
 
 

Parallel 
RCT/ 
From 
April 
2008 to 
March 
2009 

In both groups 
 
Care pathways 
 
 
Intervention 
 
Integration 
 
Outreach services 
 
Coordination of care 
amongst different 
providers 
 
Comprehensive geriatric 
assessment 
 
The use of information 
and communication 
technology 
 
 

Local consensus 
processes  
 
Local opinion leaders 
 
Educational meetings 
 
Inter-professional 
education 

NR Hospita
lization 
rate per 
1000 
NH 
bed-
days 
 
Medical 
hospitali
zation 
rate per 
1000 
NH bed-
days 
(potentia
lly 
avoidabl
e) 
 
Surgical 
hospitali
zation 
rate per 
1000 

NH staff and 
gerontology 
specialist 
nurses 
(hospital and 
specialist 
services) 

Nation
al 
Health 
Index 
(NHI) 

Pre-
intervention 
period (from 
September 
2006 to 
August 2007) 
and during 
the 12-month 
intervention 
period  

I: N=29 
520,125 bed days 
5 (17.2%) 24-h nursing care  
100% public municipality 
 
Pre-intervention rate of 
acute hospital admission 
1.18 per 1000 bed-days 
 
C: N=25 matched  
 
411,720 bed days 
3 (12%) 24-h nursing care  
100% public municipality 
 
 
Pre-intervention rate of 
acute hospital admission 
0.88 per 1000 bed-days 
 

I: 1425 
  Age, 
mean 
(SD) 84.7 
(7.3) 

 
C: 1128 

Age, 
mean 
(SD) 85.1 
(6.7) 

(i)  Increased hospitalization rates after 
the intervention by 16% and 59% for 
the intervention and control groups, 
respectively. 
Significantly lower change in 
hospitalization rate (post-pre) per 
1000 bed days in the intervention 
group compared to the control 
group (Adjusted RR = 0.73; 95% CI 
= 0.61-0.86, p < 0.001) 
Fewer hospitalizations per facility 
for the intervention group than for 
the comparison group (mean 
difference 5.66; 95% CI = 0.38– 
10.94). 
ii) Fewer hospitalizations in the 
intervention group compared the 
control group for medical conditions 
(RR= 0.67; 95% CI = 0.56-0.81, p < 
0.001) 
(iii) No difference in 
surgical hospitalizations rates (RR = 
1.0; 95% CI = 0.68–1.46, p = 0.99). 
 
 

Meye
rs QI 
frame
work 
 

18/22 
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NH bed-
days 

Oliver & 
Chidwick 
(2014, 
Canada) 
 

UBA/ 
From 
Septemb
er 2012 
to 
March 
2013)  

Shared decision-making 
Outreach services 

Educational meetings 
 
Patient-mediated 
interventions 
 
Educational materials 
 
Continuous quality 
improvement 

NR 
 
 

Number 
of 
resident
s 
hospital
ized in 
the two 
months 
before 
deaths 
 

NH  
leadership 
and staff, 
community 
ethicists, 
residents and 
families 

NR Pre-
intervention 
(2011-2012) 
and during 
the 6-month 
intervention 
period  

N=3 NR (i) No difference in the number of 
residents hospitalized in the two 
months before death (15 in the pre-
intervention compared to 12 during 
the intervention) 

PDS
A 

5/18 

Connolly 
et al., 
(2015, 
New 
Zealand) 

Cluster 
RCT/Fr
om 
Februar
y 2011 
to 
Septemb
er 2012 

Intervention 
 
Outreach services 
 
Integration 

Teams 
 
Case management 
 
Shared decision-making 
Disease management 
 
Control 
 
Standard care 

 
Tailored interventions 
 
Monitoring the 
performance of healthcare 
delivery   
 
Communities of practice 
 
Educational meetings 

NR Ambula
tory 
sensitiv
e 
hospital
izations 
rate 
(e.g., 
dehydra
tion, 
pneumo
nia, 
falls, 
cardiac 
failure) 
 
All 
acute 
admissio
ns rate 
 
Mortalit
y rate 
 
Number 
of acute 
bed-
days 
occupie
d 

NH 
leadership 
and staff, 
gerontology 
nurse 
specialists, 
geriatricians, 
primary-care 
physicians, 
pharmacists 

Monthl
y, 
Nation
al 
Health 
Index 
(NHI) 

During a 9-
month 
implementati
on period and 
a 5-month 
follow-up 
period 

I: N=18 
754 beds 
 
C: N=18 matched 
607 beds 

I: 
N=1,123 
888 
person-
years 
 
C: N=875 
735 
person-
years 

(i) No difference between 
intervention and control groups in 
ambulatory sensitive hospitalization 
rates (RR=1.07; 95% CI 0.85-1.36; p 
= 0.59)  
(ii)  No difference between 
intervention and control groups in 
acute admission rates (RR = 1.02; 95% 
CI = 0.83-1.26; p = 0.84) 
(iii) No difference in acute hospital 
bed-days occupied (RR = 0.95; 95% 
CI = 0.81-1.10; p = 0.51) 

NR 22/22 

Rolland et 
al., (2016, 
France) 
 
 

CBA/ 
From 
Novemb
er 2012 
to 
March 
2013 

Intervention 
 
Disease management 
 
Integration 
 
 
 
Control  

In both groups 
 
Audit and feedback 
 
Intervention group only 
 
Monitoring the 
performance of healthcare 
delivery   

60% of the NHs 
established 
internal 
organization 
improvements 
 
 
Two half-day 
meetings between 

Prevalen
ce of 
residents 
transferr
ed to ED 
of the 
nearest 
hospital 
in the 

NH 
leadership 
and staff, 
hospital 
geriatricians 
 

Medica
l chart 

Baseline 
(May-July 
2011) and the 
subsequent 
18-month 
follow-up 
period 

I: 85 NHs 
All rural 
 
Average number of nurse 
full-time equivalent per 100 
beds: 6.4 ±1.5 
Coordinating physician full-
time equivalents per 100 
beds: 0.4 ±0.1 

I: 3017 
Age, 
mean 

(SD) 86.5 
(±2.2) 

 
C:3258 

Age, 
mean 

(i) Lower ED transfer rates in the 
intervention group compared to the 
control group, after adjusting for all 
the confounders (group-by-time β 
7.1 95% CI 3.1-11.1, p < .001)  

NR 
 
 

15/18 



50 
 

Standard care  
Tailored interventions 
 
Local consensus 
processes 
 
Educational materials 
 
Inter-professional 
education 
 
Organizational culture 
 
 
 
 

hospital 
geriatricians and 
staff were set up 
in 52% of the NHs 
 

previous 
12 
months 

 
C: 90 NHs 
All rural 
Average number of nurse 
full-time equivalent per 100 
beds: 6.3 ±1.8 
Coordinating physician full-
time equivalents per 100 
beds: 0.4 ±0.2 
 

(SD) 85.5 
±3.2 

Hullick et 
al., (2016, 
Australia) 

CBA/Fr
om 
March 
to 
Novemb
er 2011 

Coordination of care 
amongst different 
providers 
 
Care pathways 

Triage 
 
Utilization of information 
and communication 
technology 
 
Transition of care 
 
Comprehensive geriatric 
assessment 
 
Case management 
 
Integration 

Educational meetings NR ED visit 
rate 
 
Hospital 
admissio
n rate 
 
28-day 
hospital 
readmiss
ions 

NH  
leadership 
and staff, ED 
registered 
nurses, GPs, 
ambulance, 
local hospital 

Monthl
y, 
electro
nic 
hospita
l 
admiss
ion 
records 

Pre-
intervention 
period (from 
March to 
November 
2009 and 
2010) and 
during the 8-
month-
intervention 
period 

I: N=4 
453 beds 
3 not-for-profit 
 
C: N=8 
836 beds 
Matched for size and type 

I: 
Age, 
mean 
86.1 

 
Pre-

interventi
on annual 
ED visits 
N=604 

 
C: 

Age, 
mean 
85.9 
Pre-

interventi
on annual 
ED visits 
N=653 

(i) No difference in the odds of ED 
visits between intervention and 
control groups (OR 1.17, p = 0.56) 
(ii) A significant reduction in the odds 
of hospital admission of the 
intervention group compared to the 
control group (OR 0.59, p = 0.0012) 
(iii) No difference in the odds of 28-
day hospital readmissions between 
intervention and control groups (OR 
1.18, p = 0.49) 
 

 16/18 

Graham 
& 
Campbell 
(2017, 
Northern 
Ireland) 

UBA/ 
From 
April 
2015 to 
March 
2016) 

Integration 
 
Communication between 
providers 

Local opinion leaders 
 
Local consensus 
processes 
 
Educational meetings 
 
Educational outreach 
visits or academic 
detailing 

Educational materials 
 
Continuous quality 
improvement 
 
Organizational culture 

NR Monthl
y 
median 
ED 
attenda
nces  
 
 
 
 

NH  
leadership 
and  staff  

Monthl
y 
reports 
by 
facility 

Pre- 
intervention 
(from April 
2014 to 
March 2015), 
during the 
12-month 
intervention 
and post-
intervention 
(from April 
2016 to 
March 2017) 

N=20 
 
Median monthly pre-
intervention ED attendances: 
82 

N=814 (i) Decreased median number of ED 
attendances from before (82) to 
during (59) and after (60) the 
intervention period 
(ii) A 31% (n=309) reduction in the 
ED attendances during intervention 
period compared to the previous 
year  
 
 

 

 

PDS
A 
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Oliver & 
Chidwick 
(2017, 
Canada) 

UBA/ 
From 
March 
2013 to 
June 
2017) 

Shared decision-making 
 

Patient-mediated 
interventions 
 
Communities of practice 
 
Educational meetings 
 
Educational materials 

90% of new 
admitted residents 
had an 
Individualized 
Summary tool 
completed 

Number 
of 
resident
s 
hospital
ized in 
the two 
months 
before 
death 
 
 
 

NH  
leadership 
and staff, 
community 
ethicists, 
residents and 
families 

NR Pre-  
(From 
Jannuary201
2 to March 
2014) 
and during 
the 
intervention 
period from 
March 2013 
to June 2017 

N=8 
All public 
 
Average of 14 transfers in 
the pre-intervention period 

NR (i)  A 56% reduction in 
hospitalizations of residents in the 
two months before deaths, from 22 
to 9, after the implementation of the 
QI intervention compared to the 
pre-intervention period 

PDS
A 

5/18 

Kane et 
al., 
(USA, 
2017) 
 
 
 

Cluster 
RCT / 
March 
2013 to 
Februar
y 2014 
 
 

Intervention 
 
Case management 
 
Communication between 
providers 
 
Shared decision-making 
 
Continuity of care 
 
Transition of care 
 
 
Care pathways 
 
Disease management 
 
Control 
 
Standard care 

Local opinion leaders 

Local consensus 
processes 
 
Communities of practice 
 
Educational meetings 
 
Educational materials 
 
Reminders  
 
Continuous quality 
improvement 

67% online 
webinars were 
attended, and 52% 
training modules 
were completed 
by the champions 
 
63% root causes 
for transfers were 
submitted 
 
NH participated in 
52% of monthly 
support/feedback 
calls  

Overall 
hospital
ization 
(< 30 
and ≥31 
days) 
rate per 
1000 
resident
s-days 
 
Hospital
ization 
rate per 
1000 
resident 
≥ 31 
days of 
admissio
n  
 
Avoidab
le 
hospitali
zation 
rate per 
1000 
resident-
days 
(federal 
definitio
n) 
 
30-day 
all-cause 
readmiss
ion rates 
 
Rates of 
ED 
visits 
without 

NH  
leadership 
and staff  

Medica
re 
Provid
er 
Analys
is and 
review 
file 
used 
for 
hospita
lization
s. 
Outpati
ent 
claim 
files 
used 
for ED 
visits 

Baseline 
(from 
January 2012 
to February 
2013) and 
during the 
12-month 
intervention 
period  

I: N=33 
Beds, mean (SD): 145 (69)  
9 (27%) rural 
19 (58%) for profit 
14 (42%) nonprofit 
0 Government 
Staff hours per RN: 0.67 
(0.26) 
Overall 4/5-point quality 
rating 16 (48%) 
 
C: N=52 
9 (17%) rural 
Beds, mean (SD) 
133 (66) 
 
9 (17%) rural 
32 (62%) for profit 
18 (35%) nonprofit 
2 (4) Government 
Staff hours per RN 0.77 
(0.29) 
Overall 4/5-point quality 
rating§ 30 (58%) 
 
In both groups, all NHs had 
medical staff coverage, with 
none hospital-based 

 N= 8380 
Age, 
mean 
80.1 
(10.9) 
 
C: N= 
13472 
Age, 
mean 
(SD) 80.4 
(10.5) 
 
Pre-
interventi
on period 
hospitaliz
ations 
3.66 per 
1000 
resident-
days 

(i) No difference in adjusted rates of 
hospitalizations in intervention 
group compared to control group 
(net difference per 1000 resident-days 
−0.13, 95% CI, -0.36 to 0.10; P=0.25).  
(ii) No difference in adjusted rate of 
hospitalization ≥31 days after NH 
admission (net difference per 1000 
resident-days, −0.09; p = 0.39). 
(iii) Reduced rates of potentially 
avoidable hospitalizations in the 
intervention compared to the control 
group (net difference per 1000 
resident-days, −0.18; p = 0.01); 
however, this effect was not robust to a 
Bonferroni correction for multiple 
comparisons 
(iv) No difference in 30-day all-cause 
readmission rate (net change in rate 
among hospital discharges, -0.01; p = 
0.36),  
(v) No difference in the rates of ED 
visits without admission (net 
difference 0.02; p = 0.83) 
 

NR 19/22 
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hospital 
admissio
n per 
1000 
resident-
days 

Rask et 
al., (2017 
USA) 

UBA/ov
er 12-
month 
period 

Case management 
 
Communication between 
providers 
 
Shared decision-making 
 
Continuity of care 
 
Transition of care 
 
Care pathways 
 

In corporation A, B, and 
QIO facilities 
 
Educational materials  
 
Reminders 
 
Corporation A 
 
Local opinion leaders 
 
Continuous quality 
improvement 
 
Managerial supervision 
 
Local consensus 
processes 
 
Educational meetings 
 
Audit and feedback 
 
Corporation B 
 
Local opinion leaders 
 
Managerial supervision 
 
Educational meetings 
 
QIO facilities 
 
Educational meetings 
 
Educational outreach 
visits, or academic 
detailing  
 
Local consensus 
processes 

NR 30-day 
readmis
sion 
rate  

Corporation 
A: 
Corporate 
nurse 
leadership 
team, vice-
president and 
regional 
nurse, and 
clinical staff 
 
Corporation 
B: Chief 
Executive 
Officer and 
Chief 
Operating 
Officer, 
Corporate 
leaders, 
clinical staff 
 
QIO 
facilities: 
leadership, 
clinical staff 

Fee-
for-
service  
Medica
re 
claims 

Before (from 
January to 
September 
2011) and 
after 
intervention 
(from July 
2012 to 
March 2013) 

Corporation A: N=50 
6% had good quality rating§ 

 
Corporation B: N=11 
None had good quality 
rating§ 

 
QIO facilities: N=44 
18.2% had good quality 
rating§ 

 

NR (i) A significant 30-day readmission 
rate reduction from before to after 
intervention for corporation A 
(from 22.7% to 20.7%, p = 0.025) 
and QIO facilities (from 23.3% to 
21.5%, p = 0.023). 
No difference for corporation B 
(from 23.4% to 23.6%, p = 0.456) 

NR 12/18 

ElBestawi  
& Kohm 
(Canada, 
2018) 

UBA 
pilot 
study 
 
Pilot I: 
13 
weeks 
in 2012 

Case management Educational materials 
 
 
Educational meetings 
 
Local consensus 
processes 
 

Tool completion 
rate: 
 
Pilot I: 95.5% 
 
Pilot II: 94% 

Annuali
zed 
number 
of ED 
transfer
s for 
specific 
conditio

NH  
leadership 
and staff  

NR Baseline data 
(9 months 
prior to both 
the pilot 
studies) and 
during the 

Pilot I:  
N=1 
128 beds 
Hospital-based 
 
Pilot II:  
N=4  

Pilot I: 66 
 

Pilot II: 
176 

(i) A 57% and 71 % reduction in the 
annualized number of ED transfers 
during the intervention period 
compared to baseline data in Pilot I 
and Pilot II, respectively  
 
 

PDS
A/Kot
ter 
model 
of 
chang
e 
mana

9/18 
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Pilot II: 
19 
weeks 
in 2016  

Audit and feedback 
 

ns 
(pneum
onia, 
urinary 
tract 
infectio
n, 
congesti
ve heart 
failure, 
and 
dehydra
tion)  
 
 

intervention 
period 

Beds ranged from 110 to 
300  
100% public municipality 
 
In 2015, 27% of the 
residential care population 
was hospitalized 

 geme
nt 

Sheaff et 
al., (2018., 
UK) 

Cluster 
RCT/ 
From 
October 
2014 to 
Novemb
er 2015 

Intervention 
 
Disease management 
 
Case management 
 
Control 
 
Standard care 

Local opinion leaders 
 
Tailored interventions 
 
Educational meetings 
 
Local consensus processes  
 
Educational outreach 
visits, or academic 
detailing  
 
Continuous quality 
improvement 
 
Audit and feedback 

Intervention NH 
trainees’ response 
rate was 100% 
 
Fidelity with 
PDSA model in 
the project was 
patchy 
 
Two intervention 
NHs dropped out 

Ambula
nce call-
outs 
annuali
zed rate  
 
 
 
Hospita
l 
admissi
on 
annuali
zed rate 

NH 
leadership 
and staff  

Admin
istrativ
e data 
source
d from 
the 
local 
Clinica
l 
Commi
ssionin
g 
Group 

During the 
preceding 
twelve 
months (from 
October 2013 
to September 
2014) and 
during the 
12.3 month-
implementati
on period 

I: N=13 
All for-profit 
Mean staff WTE per bed: 
1.02 (0.59-1.58) 
 
 
C: N=10 
All for-profit 
Mean staff WTE per bed: 
0.82 (0.61-1.03) 
 

I: N=288 
(range14-
46) 
 
C: N= 
330 
(range 
20-51) 
 

(i) No difference in the annualized 
rate of ambulance call-outs between 
intervention and control groups (W 
= 70, p = 0.06) 
(ii) No difference in the annualized 
rate of hospital admissions between 
interventional and control groups (δ 
=-0.3 per bed per year, p = 0.29) 
 

PDS
A 

14/22 

Connolly 
et al., 
(2018, 
New 
Zealand) 

UBA/Fr
om Jan 
2013 to 
Dec 
2015 

Outreach services 
 
Integration 

Teams 
 
Case management 
 
Shared decision-making 
 
Disease management 
 

Tailored interventions 
 
Communities of practice 
 
Educational meetings 

NR ED visit 
rate 

NH 
leadership 
and staff, 
gerontology 
nurse 
specialist, 
geriatricians, 
primary-care 
physicians, 
pharmacists 

Ministr
y of 
Health 
nationa
l 
databas
e 

Baseline (9 
months 
before), 
during a 3- 
month 
intervention 
period, and 9 
months after 
the 
intervention  

I: N=21 
1258 beds 
 
 
C: N=42 
1934 beds 

NR (i) A significant 27% reduction in 
ED visit rates (RR 0.75; 95%IC 
0.63-0.89) post- vs. pre-intervention 

NR 16/18 

Stadler et 
al., (2019, 
USA) 

UBA/ 
From 
January 
2016 to 
June 
2017 

Teams 
 
Outreach services 
 
Shared decision-making 
 
Case management 
 
Integration 

Local opinion leaders 
 
Audit and feedback 
 
Educational meetings 
 
Continuous quality 
improvement 
 

NR Mean 
monthly 
ED 
transfer
s 
 
 
Mean 
monthly 
hospital 

NH  
leadership 
and staff 

NR Baseline 
period (2015) 
and after the 
18-month 
intervention 
period (2016-
2017) 

N=3  
All rural 
All for profit 
 
Average quality star rating: 
3.25 
 
Pre-intervention ED mean 
monthly transfers: 11.1 (SD 
3.9) 

N=151 
 
Age, 
mean 
(SD) 78.9 
(2,4) 

(i) A 61.9% reduction in ED 
transfers from baseline to post 
intervention (from a monthly 
average of 11.1 (SD 3.9) to 4.2 (SD 
2.3) (p < 0.01) 
(ii) A 62.4% reduction in hospital 
admissions from baseline to post-
intervention (from a monthly 
average of 6.5 (SD 2.9) to 2.4 (SD 
1.5) (p < 0.01)  

NR 11/18 
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Patient-mediated 
interventions 
 
Routine patient-reported 
outcome measures 

admissi
ons  
 
 
Advance
d care 
planning 
status 

 
Pre-intervention mean 
monthly hospitalizations: 
6.5 (SD 2.9) 

(iii) All three facilities achieved 
significant reductions in ED transfers 
and hospital use 
(iv) A total of 87.3% of the long-term 
residents had registered a preference 
for acute care management and 77.3% 
chose to be treated in place 

Sampson 
et al., 
(2020, 
UK) 

Pilot 
Cluster 
RCT/Fr
om 
Novemb
er 2017 
to 
August 
2018 

Intervention 
Case management 
 
Care pathways 

Communication between 
providers 
 
Control 
Standard care 

Local consensus 
processes 
 
Communities of practice 
 
Local opinion leaders 
 
Educational materials 
 

Very low 
completion of 
tools 
(Stop & watch 
form median 1; 
care pathway 
median 0) 

Hospital
ization 
rate 
 
Potential
ly 
avoidabl
e 
hospitali
zation 
rate 
 
ED visit 
rate 
 
Ambula
nce calls 

NH 
leadership 
and staff, and 
family carers 

Monthl
y 
reports 
by 
facility 

Baseline (1 
month before 
intervention) 
and during 6 
months of the 
intervention 
period 

I: N=7 
 
C: N=7 
 
Urban, suburban and rural 
 
79% rated “good” 

I: N=137 
 
C: N=97 
 
Median 
age 86 
(IQR 80-
91)   
 
 
69% 
women 
 

(i) Higher rates of hospitalizations in 
the intervention compared to the 
control group (5.9 vs. 5.3 per 100-
person month) 

(ii) No difference in potentially 
avoidable hospitalization rate between 
intervention and control groups (1.6 
VS 1.6 per 100-person month) 

(iii) Reduced rates of ED visits in the 
intervention compared to the control 
group (3.9 VS 4.3 per 100-person 
month) 

(iv) Higher rates of ambulance calls in 
the intervention compared to the 
control group (6.0 VS 5.7 per 100-
person month) 

Prom
oting 
Actio
n on 
Resea
rch 
Imple
menta
tion 
in 
Healt
h 
Servi
ces 
(PARi
HS) 
frame
work 

20/22 

Giebel et 
al., (2020, 
England) 

ITS/ 
From 
March 
2015 to 
June 
2018 

Teams 
 
Outreach services 
 
Telemedicine 
 
Care pathways 
 
Integration 

Continuous quality 
improvement 
 
Communities of practice 
 
Educational meetings 
 
Audit and feedback 

17/32 (53.1%) 
NHs regularly 
attended the QI 
collaborative 
meetings 

Mean 
number 
of the 
999 
calls 
 
Mean 
number 
of 
ambula
nce 
conveya
nces 

NH 
leadership 
and staff 

Standa
rd 
ambula
nce 
data 
service  

12 months 
before the 
intervention 
and every 
month during 
the 3-year 
intervention 
period 

N=32  
1314 beds 
 
56% good quality rating by 
the national UK CQC 
regulatory inspection 
 
999 calls in the prior 12 
months averaged 143 calls 
per months 

NR (i) Reduced number of 999 calls 
over the three-year intervention 
period compared to the 12 months 
baseline (-15.1%, p = 0.002).  
(ii) Reduced calls resulting in 
hospital conveyances compared to 
12 months baseline (-18.7%) 
 

PDS
A 

15/18 

Vadnais et 
al., (2020, 
USA) 

CBA/Fr
om 
Februar
y 2013 
to 
October 
2016 

Elements common to all 
initiatives: 
 
Case management 
 
Communication between 
providers 
 
Continuity of care 
 

Elements common to all 
the initiatives: 
 
Educational meetings 
 
Educational materials 

Organizational culture 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

All-
cause 
hospital
izations 
(averag
e effect 
per 
resident 
per 
year, 
express
ed in 

NH 
leadership 
and staff,  
advanced 
practice RN 

Monthl
y 
reports 
by 
facility  

During 
baseline 
period 2012 
and 
intervention 
period (2014-
2016) 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Baseline 
N=66,964 
 
 
Interventi
on period 
N=184,69
4 

 

 

 

 

 

 

NR 16/18 
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Coordination of care 
amongst different 
providers 
 
Disease management 
 
Transition of care 

Alabama (AQAF) 
 
Care pathways 
 
 
 
 
 
 
 
 
 
 

Indiana (OPTIMISTIC) 
Role expansion or task 
shifting 
 
Shared decision-making 
Care pathways 
 
Comprehensive geriatric 
assessment 
 

Missouri (MOQI) 
 
Role expansion or task 
shifting 
 
The use of information 
and communication 
technology 
 
 
 
 
 

Nebraska (Alegent)  
 
Role expansion or task 
shifting 
 
Outreach services 
 
 

 
 
 
 
 
 
 
Alabama (AQAF) 
Communities of practice 
 
Educational outreach 
visits, or academic 
detailing  
 
Audit and feedback 
 
Reminders 
 
Continuous quality 
improvement 
 
Local opinion leaders 
 
Indiana (OPTIMISTIC) 
Local opinion leaders 
 
Local consensus 
processes 
Patient-mediated 
interventions 

 
 
 
 
Missouri (MOQI) 
Communities of practice 
 
Reminders 
 
Continuous quality 
improvement 
 
Audit and feedback 
 
 
 
 
 
 
Nebraska (Alegent)  
 
Unclear 
 
 
 
 
 

NH engagement 
with project 
RN/advanced 
practice RN 
 
62% high  
24% moderate  
14% low 
 
 
 
 
 
 
 
 
 
 
 
 
71% high 
29% moderate 
 
 
 
 
 
 
 
 
77% high 
23% moderate 
 
 
 
 
 
 
 
 
 
 
 
 
46% high 
23% moderate 
31% low 
 
 
 
 
 
 
 
 
68% high 
9% moderate 
23% low 
 

percent
age-
point 
change) 
 
 
Potential
ly 
avoidabl
e 
hospitali
zations 
(Edith 
Walsh 
definitio
n) 
 
All-
cause 
ED 
visits 
 
Potential
ly 
avoidabl
e ED 
visits 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
N=23 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N=19 
 
 
 
 
 
 
 
 
 
 

N=16 
 
 
 
 
 
 
 
 
 
 
 
 
N=14 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

(i) No difference in all-cause of 
hospitalizations between 
intervention and comparison groups 
(-1%; p = 0.398) 

(ii) Decrease probability of potentially 
avoidable hospitalizations between 
groups (-1.5%; p = 0.061) 

(iii) Decreased probability of all-cause 
ED visits between groups (-4.6%; p = 
0.002) 

(iv)  Decrease probability of 
potentially avoidable ED visits 
between groups (-2.3%; p = 0.010) 

 

 

 

 

 

 

(i) Decreased probability of all-cause 
of hospitalizations between 
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Nevada (ATOP) 
 
Role expansion or task 
shifting 
 
 
Shared decision-making 
 
Care pathways 
 
Quality and safety system 
 
 
 
New York (NY-RAH) 
Shared decision-making 
 
Care pathways 
 
Utilization of information 
and communication 
technology 
 

Pennsylvania (UPMC-
RAVEN) 

Role expansion or task 
shifting 
 
Shared decision-making 
 
Care pathways 
Telemedicine  

 
 
 
 
 
Nevada (ATOP) 
 
Continuous quality 
improvement 
 
Reminders 
 
Routine patient-reported 
outcome measures 
 
Audit and feedback 
 
 
New York (NY-RAH) 
Educational outreach 
visits or academic 
detailing 

Reminders 
 
Audit and feedback 
 

Pennsylvania (UPMC-
RAVEN) 

Continuous quality 
improvement 
 
Tailored interventions 
 

 
 
 
 
 
 
 
 
 
 
 
52% high 
14% moderate 
33% low 
 
 
 
 
 
 
 
83% high 
8% moderate 
8% low 

 
 
 
N=24 
 
 
 
 
 
 
 
 
 
 
 
 
N=29 
 
 
 
 
 
 
 
 
 
 
N=18 

intervention and comparison groups 
(-5.1%; p = 0.007) 

(ii) Decrease probability of potentially 
avoidable hospitalizations between 
groups (-3.9%; p = 0.002) 

(iii) No difference in all-cause ED 
visits between groups (-0.8%; p = 
0.728) 

(iv)  No difference in potentially 
avoidable ED visits between groups  
(-1.2%;  p = 0.428) 
 

 

 

(i)  Decreased probability of all-
cause of hospitalizations between 
intervention and comparison groups 
(-7.9%; p < 0.001) 

(ii) Decrease probability of potentially 
avoidable hospitalizations between 
groups (-6.1%; p < 0.001) 

(iii) Decreased probability of all-cause 
ED visits between groups (-6.8%; p < 
0.001) 

(iv)  Decrease probability of 
potentially avoidable ED visits 
between groups  
(-3.3%; p < 0.001) 
 

 

(i)  No difference in all-cause of 
hospitalizations between 
intervention and comparison groups 
(-2.3%; p = 0.144) 
(ii) No difference in potentially 
avoidable hospitalizations between 
groups (-1.8%; p = 0.188) 

(iii) No difference in all-cause ED 
visits between groups (1.3%; p = 
0.559) 
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(iv) No difference in potentially 
avoidable ED visits between groups 
(0.7%; p = 0.585) 

 
 
(i)  Decreased probability of all-
cause of hospitalizations between 
intervention and comparison groups 
(-5.7%; P =0.007) 
(ii)  No difference in potentially 
avoidable hospitalizations between 
groups (-2%; p = 0.141) 

(iii) No difference in all-cause ED 
visits between groups (0.8%; p = 
0.654) 

(iv) No difference in potentially 
avoidable ED visits between groups 
(1%; p = 0.397) 
 
(i)  Decreased probability of all-
cause of hospitalizations between 
intervention and comparison groups 
(-2.8%; p = 0.027) 

(ii) Decrease probability of potentially 
avoidable hospitalizations between 
groups (-1.3%; p = 0.085) 
 
 
(iii)  No difference in all-cause ED 
visits between groups (-0.8%; p = 
0.513) 

(iv) No difference in potentially 
avoidable ED visits between groups  
(-0.8%; p = 0.145) 
 
(i)  Decreased probability of all-
cause of hospitalizations between 
intervention and comparison groups 
(-3.1%; p = 0.075) 
(ii)  No difference in potentially 
avoidable hospitalizations between 
groups (-2.1%; p = 0.131) 

(iii) No difference in all-cause ED 
visits between groups (-1%; p = 0. 
.618) 

(iv)  Decrease probability of 
potentially avoidable ED visits 
between groups 
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(-2%; p = 0.013) 
 

Kaasalain
en et al., 
(2020, 
Canada) 
 
 

UBA/ 
Over 
18-
month 
period 

Shared decision-making 
 
Continuity of care 

Outreach services 
 
 

Communities of practice 
 
Educational outreach 
visits, or academic 
detailing 
 
Educational materials 
 
Local consensus 
processes 
 
Patient-mediated 
interventions 
 
Tailored interventions 
 

Palliative 
performance scale 
completed for 
99% (N =543/551) 
of the residents 

Number 
of ED 
visits in 
the last 
year of 
life 
 
Number 
of 
deaths 
in 
hospital 

NH 
leadership 
and staff, 
residents and 
families, 
community 
palliative 
experts  

Medica
l 
records 

Baseline: 
over the past 
year, and 
after 18-
month 
intervention 
period (data 
collected 
retrospectivel
y) 

N=4 
From 64 to 206 beds (551 in 
total) 
3 (75%) for-profit 
1 (25%) not-for-profit 
 
Pre-intervention ED visits 
among residents who died in 
the prior year: 92/141 
(65.3%) 

N=39 
 
Age, 
mean 
(SD) 84.6 
(10.9) 
 
 

(i) Decreased rate of ED visits in the 
last year of life from baseline to the 
implementation period (Relative 
Risk Reduction 54%; 95% CI 0.15-
0.73) 
(ii) Reduced hospital deaths from 
baseline to the implementation 
period (Relative Risk Reduction 
72%, 95% CI 0.05-0.93) 

NR 11/18 

Damery et 
al., (2021, 
UK) 
 

UBA/ 
From 
Decemb
er 2016 
to 
Decemb
er 2018 

Disease management Organizational culture 
 
Educational meetings 
 
Educational outreach 
visits, or academic 
detailing  
 
Clinical incident reporting 
 
Local opinion leaders 
 
Local consensus 
processes 
 
Continuous quality 
improvement 
 
Audit and feedback 

Some NHs fully 
participated to all 
aspects, few NHs 
maintained 
minimal 
participation. 
 
3 NHs denied 
consent to the 
evaluation 

ED 
attenda
nces per 
100 
beds-
month 
 
Hospita
l 
admissi
on rate 
per 100 
beds-
month 

NH staff 
(managers 
clinicians 
and 
nonclinicians
) 

Monthl
y 
reports 
by 
facility 

Baseline: six-
months 
before the 
intervention 
and during 
the 24-month 
intervention 
period  

N=29 
From 12 to 84 beds (1882 in 
total) 
All private 
14/26 (53.8%) high quality 
rating by CQC 
 
Pre-intervention period 
 881/10134 ED attendances  
287/9125 hospital 
admissions 

NR (i) No difference in the rates of ED 
attendances from baseline to the 
intervention period (8.7 vs. 8.6 per 
100 beds-month, p = 0.699) 
(ii) No difference in the hospital 
admission rate from baseline to the 
intervention period (3.1 vs. 3.6 per 
100 beds-month, p = 0.052) 

PDSA 
and 
Appre
ciativ
e 
Inquir
y 

11/18 

Hullick et 
al., (2021, 
Australia) 

UBA 
stepped 
wedge 
design/F
rom 
May 
2013 to 
August2
016 

Triage 
 
Utilization of information 
and communication 
technology 
 
Care pathways 

Transition of care 
 
Comprehensive geriatric 
assessment 
 
Case management 
 

Educational meetings 
 
Continuous quality 
improvement 

NR Hospita
l 
admissi
on rate 
 
ED visit 
rate 
 
30-day 
readmiss
ion rate 
 
Death in 
hospital 

NH staff, ED 
registered 
nurses, GPs, 
ambulance, 
local hospital 

Admin
istrativ
e data 
from 
hospita
l 
databas
e 

During a 13-
month 
baseline, 39 
months of 
intervention 
period, and 9 
months of 
follow-up 
period 

N=81 (11 clusters) 
Averaged 84.7 beds (from 
31 to 188) 
 
44% rural  
 
19,752 ED presentations 
during baseline period (from 
all facilities) 

I: 10,180 
Mean age 
87 (from 
83 to 91) 
 
 
 
C: 8,657 
87 (from 
82 to 90) 
 

(i) A significant 21% reduction in 
hospital admission rates in the 
intervention compared to control 
period (adjusted IRR 0.79, p = 
0.0025) 

(ii) A significant 20% reduction of 
hospital admission rates in the 
intervention compared to control 
period (adjusted IRR 0.80, p = 0.0023) 

(iii) A slight reduction in 30-day 
readmission rates between control and 
intervention periods (12% vs. 10%) 
 

NR 
 

15/18 
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Communication between 
providers 
 
Coordination of care 
amongst different 
providers 
 
Integration 

(iv) No difference in the proportion of 
hospital deaths between control and 
intervention periods (6.6% vs. 7%)  

The primary outcome(s) of each study is/are in bold.  
Abbreviations: CBA, controlled before-after trials; CQC, Care Quality Commission; ED, emergency department; GP, general practitioner; IRR, incidence rate ratio; ITS 
interrupted time series, NH, nursing home; PDSA, Plan-Do-Study-Act; NR, Not reported; QIO, quality improvement organization; RN, registered nurse; UBA, uncontrolled 
before-and after-trials; WTE, whole time equivalent 
aExpressed as mean (SD) if not differently specified  
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Participants 
 

A total of 964 NHs were recruited (median 20, range 1-175), with a pre-intervention 

hospitalization rate ranging from 0.8814 to 7.32 per 1000 resident/bed days56. In terms of participation, 

238,487 NH residents were involved across twelve studies that provided this information14,16,40-

42,44,45,47-50,55. 

QI Intervention Characteristics 
 

Of the 29 QI interventions assessed, 11 (38%) were based on a theoretical framework14,42 or 

used the PDSA model for improvement15,41,47,48,(part 1-2)51,52,53,57. The median QI intervention duration 

was 12 months (IQR 6-18). 

Another 12/290 QI (41%) were CQI interventions, which facilitated the collaborations 

between NHs and primary care providers14,40,46,48,57 or acute hospital settings43,44,49,(part 1-2)51,55,56.  

Overall, the 29 QI interventions employed 161 delivery arrangements (Table 2). While most 

QI interventions primarily implemented multi-component delivery arrangements (median 6, IQR 3-

8), three were based on a single-component delivery arrangement15,47,53.  

All QI interventions used delivery arrangements related to the coordination of care and 

management of care processes. These arrangements were implemented exclusively 

(n=11)15,16,17,41,42,44,47,48,53,56,54 or in combination with changes in others. For those that integrated 

additional strategies, changes included adjustments in “how and when care is delivered” 

(n=10)14,43,(Alabama,Indiana,Missouri,Nebraska,Nevada,NewYork,Pennsylvania)45,49, “where care is delivered and changes 

to the healthcare environment” (n=10)14,40,46,50,(part 1-2)51,52,(Nebraska)45,55,57, “who provided care and how 

the healthcare workforce is managed” (n= 5) (Indiana,Missouri,Nebraska,Nevada,Pennsylvania)45, or envisaged 

“changes in ICT” (n=9)14,43,49, (part 1-2)51,57, (Missouri,NewYork,Pennsylvania)45. 

Among the delivery arrangements related to the “coordination of care and management of 

care processes”, the most common subcategories involved case management (n=19) (e.g., improving 
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the skills of clinical staff in recognizing and managing acute deterioration), continuity of care (n=14) 

(e.g., promoting transition toward palliative-oriented care), shared decision-making (n=14) (e.g., 

emphasizing advance care planning), care pathways (n=14) (e.g., care paths for residents with 

common geriatric problems) and communication between providers (n=14) (e.g., establishment of 

communication protocols or introduction of communication tools). Table 2 presents the details of 

delivery arrangements and implementation strategies in individual QI, while in Appendix 1, 

Supplementary Table 2 are reported the detailed classification according to the EPOC taxonomy.  

The QI interventions used a median of 5 (IQR 4-7) implementation strategies, among which 

the most frequent were education meetings (n=25), educational materials (n=20), or continuous 

quality improvement measures (n=18). All QI interventions used strategies targeted at healthcare 

workers, with ten of them targeting healthcare 

organizations15,44,(Alabama,Indiana,Missouri,Nebraska,Nevada,NewYork, Pennsylvania)45,48. No QI interventions employed 

implementation strategies targeted at specific types of practice, conditions, or settings. 
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Table 2: Delivery arrangements and implementation strategies employed by QI intervention 

Delivery arrangements N=29 QI* 
(%) 

Implementation strategies N=32 set 
(%) 

    

Coordination of care and management of the care process** 29 Interventions targeted at healthcare workers** 32 

Case management16,17,40,41,42,43, (AL,IN,MO,NE,NV,PA,NY)45,46,47,49,54,55,56 19 Educational 
meetings14,15,16,17,40,41,43,(AL,IN,MO,NE,NV,NY,PA)45,46,47,48,49,52,53,(A,B,C,)54,55,57 

25 

Continuity of care16,17, (AL,IN,MO,NE,NV,PA,NY)45,50,(part1-2)51,54,56 14 Educational 
materials16,17,42,44,47,48,50,52,53,(AL,IN,MO,NE,NV,NY,PA)45,(A,B,C,)54,55 

20 

Shared decision-making16,17,40,46,(IN,NY,PA,NV)45,50,52,53,54,55,56 14 Continuous quality improvement15,16,17,41,42,(AL,MO,NV,PA)45,48,49,(part1-

2)51,52,(A)54,55,56,57 
18 

Care pathways14,16,17,42,43,(AL,IN,NV,NY,PA)45,49,54,56,57 14 Audit and feedback15,17,41,44,(AL,MO,NV,NY)45,47,48,(part1-2)51,52,53,(A)54,55,57 17 

Communication between 
providers16,17,42,(AL,IN,MO,NE,NV,NY,PA)45,48,49,54,56 

14 Local consensus processes14,15,16,17,41,42,44,47,(IN)45,48,50,(A,C)54,56, 14 

Disease management15,16,44,(AL,IN,MO,NE,NV,NY,PA)45,40,46,41 13 Local opinion leaders14,15,16,17,41,(AL,IN)45,48,(A,B)54,55,56 12 

Transition of care16,17,43,(AL,IN,MO,NE,NV,NY,PA)45,49,54,56 13 Communities of practice16,17,40,42,(AL,MO)45,46,50,53,56,57 11 

Integration14,40,43,44,46,48,49,(part1-2)51,55,56,57 12 Reminders16,17,(AL,MO,NV,NY)45,56,(A,B,C)54 10 

Teams40,46,(part1-2)51,55,57 6 Educational outreach visits, or academic 
detailing15,41,(AL,NY)45,48,50,(C)54 

7 

Comprehensive geriatric assessment14,43,49,(IN)45 4 Tailored interventions40,41,44,(PA)45,46,50 6 

How and when care is delivered** 10 Patient-mediated interventions(IN)45,50,52,53,55 5 

Coordination of care among different 
providers14,43,(AL,IN,MO,NE,NV,NY,PA)45,49 

10 Inter-professional education14,44,56 3 

Triage43,49 2 Monitoring the performance of the delivery of healthcare40,44,56, 3 

Quality and safety system(NV)45 1 Routine patient-reported outcome measures(NV)45,55 2 

Where care is provided and changes to the healthcare 
environment** 

 Managerial supervision(A,B)54 2 

Outreach services14,40,(NE)45,46,50,(part1-2)51,52,55,57 10 Clinical incident reporting15 1 

Site of service delivery(part 2)51 1 Interventions targeted at healthcare organizations 10 
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Who provides care and how the healthcare workforce is 
managed 

 Organizational culture15,44,(AL,IN,MO,NE,NV,NY,PA)45,48 10 

Role expansion or task shifting(IN,MO,NE,NV,PA)45 5   

Information and communication technology (ICT)    

The use of information and communication 
technology14,43,(MO,NY)45,46,(Part1-2)51 

7   

Telemedicine(PA)45,57 2   
AL, Alabama; MO, Missouri, NE, Nebraska; NV, Nevada; NY, New York, PA, Pennsylvania , IN, Indiana. 
* Number of QI interventions that have adopted the delivery arrangement 
** The total for the categories is lower than the sum of the individual subcategories because a QI intervention could adopt multiple strategies within the same category 
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Type of Comparison 
 

All included studies compared the QI intervention with standard care. Boyd et al14 

implemented care pathways in the control group as well.  

 

Outcomes 
 

The included studies collected data using national14,40,41,46 or hospital databases43,49,57, 

Medicare claims16,54, medical records44,50, or self-reported data by NH staff 15,17,42,45,48,56. Five studies 

did not report the source of data collection47,51-53,55.  

 

All-Cause Hospital Admissions 
 

Of 22 studies, 13 provided data on all-cause hospital admissions (Figure 2). Eleven of these 

studies, comprising 12 QI interventions, were included in the meta-analysis14-17,40-43,49,(part 1 and 2)51, 

while two studies did not report nor provided sufficient data to be included55,56. 

Figure 1 shows a significant overall reduction in all-cause hospital admissions in the group 

receiving the QI interventions compared to those treated with standard care (RR 0.60; 95% IC 0.41-

0.87), but the heterogeneity was considerable (I2 = 99.3%). 

When pooling by study design, RCT sub-group estimate showed a borderline significant effect 

in favor of intervention with moderate heterogeneity (RR 0.83; 95% IC 0.69-1.00; I2=51.6%)14,16,40-

42, while estimates from the CBA43,45 and UBA subgroups did not show any significant 

effects15,17,49,(part 1-2)51.  
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Figure 2. Forest plot for a meta-analysis assessing the effectiveness of quality improvement 

interventions in reducing all-cause hospital admissions, stratified by study design. 

 

Emergency Department Visits 
 

Of the 22 studies, 10 (45.4%) measured ED visits15,40,43-49,55. Seven were included in the 

metanalysis, while three studies were excluded due to insufficient data47,48,55.  

The overall estimate shows a borderline significant effect in favor of the intervention group 

in reducing ED visits, although the heterogeneity remains high (RR 0.60; IC 95% 0.36-1.00; H2 > 

1.88) (Figure 3).  
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Combining by study design, results from one RCT failed to show a significant effect42. 

Similarly, pooled results from three CBAs43-45 also showed no significant effect. In contrast, the 

combined results from three UBAs indicated a significant reduction in ED visits for the QI 

intervention group compared to standard care (RR 0.66; 95%; IC 0.49-0.90; H2 > 1.88)15,46,49. 

 

 

Figure 3. Forest plot for a meta-analysis assessing the effectiveness of quality improvement 

interventions in reducing Emergency department visits, stratified by study design. 
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Potentially Avoidable Admissions 
 

Four14,16,40,45 out of five studies assessing potentially avoidable admissions were included in 

the meta-analysis. One study was excluded due to insufficient data42. Potentially avoidable 

hospitalizations were defined using different metrics. 

The combined analysis of three RCTs14,16,40 and one CBA45 showed no significant effect of 

the QI intervention in reducing potentially avoidable admissions (Figure 4).  

 

 

Figure 4. Forest plot for a meta-analysis assessing the effectiveness of quality improvement 

interventions in reducing potentially avoidable hospitalizations, stratified by study design. 

 

Subgroup Analysis 
 

Appendix 1, Supplementary Table 3 provides detailed subgroup analysis by outcome and 

study design. The heterogeneity observed in the overall estimates (Figures 2, 3, 4) may be attributed 

to differences in the duration of the QI interventions, types of delivery arrangements employed, and 

number of implementation strategies used. Specifically, in the RCT subgroup evaluating all-cause 
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hospital admission—the largest study group—combining the studies lasting 7-12 months14,16,41 

resulted in acceptable levels of heterogeneity (RR 0.74; 95% IC 0.65- 0.85; H2 = 1). Likewise, RCTs 

focusing solely on “coordination of care and management of care processes”16,41,42 or those that 

combined “coordination of care and management of care” and “changes in how, when and where 

healthcare is organized and delivered, and who delivers healthcare”14,43 demonstrated positive 

outcomes (RR 0.78; 95% IC 0.64-0.94; H2 > 1 and RR 0.76; 95% IC 0.63-0.93; H2 = 1, respectively). 

Furthermore, when RCTs employing more than 6 strategies to prevent all-cause hospitalizations were 

pooled, the heterogeneity was similarly acceptable (RR 0.76; 95% IC 0.63-0.93; H2 = 1)16,41. 

Heterogeneity remained substantial for CBA and UBA subgroup analysis. 

 

Hospital Readmissions 
 

Four studies provided data on hospital readmissions, measuring outcomes at either 2843 or 30 

days16,49,54. No metanalysis was performed due to the heterogeneity of the data formats and measures. 

In these studies, no significant differences were found in a cluster RCT16 and a CBA study43. However, 

a slight reduction in readmission rates was observed in one UBA49. A significant positive effect was 

documented in two out of three initiatives in a UBA comparing different sets of implementation 

strategies for the same QI intervention54.  

 

Hospitalizations at the End of Life 
 

Three UBAs assessed end-of-life hospitalizations, considering the last two months52,53 or the 

final year of life50. No metanalysis was performed. One study reported no significant changes 

following a six-month QI intervention that focused on educating and supporting clinical NH staff and 

residents’ families52. In contrast, the same authors reported a decrease in end-of-life hospitalizations 

in a subsequent study that employed a tool to gather information about residents at risk of hospital 
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transfer53. Lastly, a study by Kaasalainen et al. documented a reduction in end-of-life hospitalizations 

through the implementation of a palliative care program50. 

 

Ambulance Calls 
 

Three studies evaluated the frequency of ambulance calls41,42,57. Two RCTs found no 

significant differences between the QI intervention and control groups41,42, while an ITS 

implementing a CQI demonstrated a 15.1% reduction in ambulance calls over a three-year period57. 

 

Conveyances to Hospital 
 

One ITS study showed an 18.7% decrease in hospital conveyances during the implementation 

period of a QI intervention57. 

      

Risk of Bias and Appraisal Quality of the Intervention 
 

Table 3 and 4 detail the risk of bias assessments for the included studies. Among the RCTs, 

four out of five were considered high-quality studies14,16,40,42, whereas one was classified as moderate 

quality41. On the other hand, among the quasi-experimental studies, almost one third (6/17) were 

deemed high-quality43-46,49,57 moderate quality15,17,50,54-56, and the remaining (5/17) of low 

quality47,48,51-53. 

Table 5 presents the overall quality of the QI interventions assessed. Three studies (14%) fully 

met the quality criteria, achieving the maximum score of 1616,42,44. The majority of studies (59%) 

were considered to have good quality, scoring from 12 to 1514,15,17,40,41,43,45,46,49,50,54,56,57. The most 

critical domains were those related to the discussion of sustainability and the necessary adjustments 
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required to uphold the intervention post-study, which were adequately addressed by 55% of the 

studies. Similarly, the measurement of penetration was successfully achieved by 55% of the studies.
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Table 3: JBI 
Critical 
Appraisal 
checklist for 
RCTs 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Total 

Boyd et al., 
2014 

U U Y NA NA N Y Y Y Y Y Y Y 18/22 

Connolly et 
al., 2015 

Y Y Y NA NA Y Y Y Y Y Y Y Y 22/22 

Sheaff et al., 
2018 

U U Y NA NA N Y N N Y Y Y Y 14/22 

Kane et al., 
2017 

U U Y NA NA U Y Y Y Y Y Y Y 19/22 

Sampson et 
al., 2020 

Y Y Y NA NA N Y Y Y Y Y Y Y 20/22 

   % (Y) 40 40 100 NA NA 20 100 80 80 100 80 100 100  
Y, Yes=2; U, Unclear=1; N, No=0; NA, Not Applicable=excluded by the count 

Q1: Was true randomization used for assignment of participants to treatment groups? Q2: Was allocation to treatment groups concealed? Q3: Were treatment groups similar at the baseline? Q4: Were 
participants blind to treatment assignment? Q5: Were those delivering treatment blind to treatment assignment? Q6: Were outcomes assessors blind to treatment assignment? Q7: Were treatments 
groups treated identically other than the intervention of interest? Q8: Was follow-up complete, and if not, were strategies to address incomplete follow-up utilized? Q9: Were participants analyzed in 
the groups to which they were randomized? Q10: Were outcomes measured in the same way for treatment groups? Q11: Were outcomes measured in a reliable way? Q12: Was appropriate statistical 
analysis used? Q13: Was the trial design appropriate, and any deviations from the standard RCT design (individual randomization, parallel groups) accounted for in the conduct and analysis of the 
trial? 
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Table 4: JBI 
critical 
appraisal 
checklist for 
quasi-
experimental 
studies 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 
 

Total 
Score 

Ouslander et 
al., 2011 

Y Y N Y Y Y Y N Y 14/18 

TenaNelson et 
al., 2012 

Y Y U N Y N Y N Y 11/18 

Lisk et al.,  
2012 

Y Y Y N N Y U U N 10/18 

Oliver & 
Chidwick, 
2014 

N U U N U Y U U N 5/18 

Rolland et al., 
2016 

Y Y U Y N Y Y Y Y 15/18 

Hullick et al., 
2016 

Y Y Y Y Y Y Y Y Y 16/18 

Rask et al., 
 2017 

Y U Y N U Y Y Y N 12/18 

Graham & 
Campbell, 
2017 

Y U U N Y Y Y N N 10/18 

Oliver & 
Chidwick, 
2017 

N U U N U Y U U N 5/18 

ElBestawi & 
Koh., 2018 

Y Y U N U U U U N 9/18 

Connolly et al., 
2018 

Y Y Y N Y Y Y Y Y 16/18 

Stadler et al., 
2019 

Y U Y N Y Y U U N 11/18 

Giebel et al.,  
2020 

Y U Y N Y Y Y Y Y 15/18 



73 
 

Vadnais et al., 
2020 

Y U Y Y Y U Y Y Y 16/18 

Kaasalainen et 
al., 2020 

Y U Y N N Y Y Y N 11/18 

Damery et al., 
2021 

Y Y U N Y N Y N Y 11/18 

Hullick et al., 
2021 

Y Y Y N U Y Y Y Y 15/18 

% (Yes) 89 44 50 22 50 78 72 44 56  
Y, Yes=2; U, Unclear=1; N, No=0;  NA, Not Applicable=excluded 

Q1: Is it clear in the study what is the “cause” and what is the “effect” (ie, there is no confusion about which variable comes first)? Q2: Were the participants included in any comparisons similar? 
Q3: Were the participants included in any comparisons receiving similar treatment/ care, other than the exposure or intervention of interest? Q4: Was there a control group? Q5: Were there multiple 
measurements of the outcome both pre and post the intervention/exposure? Q6: Was follow-up complete and if not, were differences between groups in terms of their follow-up adequately described 
and analyzed? Q7: Were the outcomes of participants included in any comparisons measured in the same way? Q8: Were outcomes measured in a reliable way? Q9: Was appropriate statistical 
analysis used? 
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Table 5: QI-MQCS Assessment 
 

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 Total 

Ouslander et al., 2011  Y Y Y Y Y Y Y Y Y Y Y Y N N Y Y 14/16 

TenaNelson et al.,  
2012 

Y Y Y Y Y Y Y Y Y Y Y Y Y N Y Y 15/16 

Lisk et al., 2012 Y Y Y Y  Y N Y N Y N Y N N N N Y 9/16 

Boyd et al. 
2014 

Y Y Y Y Y Y Y Y Y N Y N Y N N Y 12/16 

Oliver & Chidwick, 2014 Y Y Y N Y N N N Y N Y Y N N N N 7/16 

Connolly et al., 2015 Y Y Y Y Y Y Y Y Y Y Y Y  Y N Y  Y 15/16 

Connolly et al., 2018 Y Y Y Y Y Y Y Y Y Y Y Y Y N Y Y 15/16 

Rolland et al.,  
2016 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 16/16 

Hullick et al., 2016 Y Y Y Y Y Y Y Y Y N Y Y N Y Y Y 14/16 

Rask et al., 2017 Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y 15/16 

Kane et al., 2017 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 16/16 

Graham & Campbell, 
2017 

Y Y Y N Y N  N Y Y N Y Y Y Y Y N 11/16 

Oliver & Chidwick, 2017 Y Y Y N Y N Y N Y Y Y N Y N N N 9/16 

ElBestawi & Koh., 2018 Y Y Y Y Y N Y N N Y Y N N N Y N 9/16 

Sheaff et al., 2018 Y Y Y Y Y Y Y Y Y Y Y N Y Y Y Y 15/16 

Stadler et al., 2019 Y Y Y Y Y Y Y N Y N Y N N  Y N Y 11/16 

Giebel et al.,  
2020 

Y Y Y Y  Y Y Y Y Y Y Y Y N N Y Y 14/16 

Vadnais et al., 2020 Y Y Y Y Y Y Y Y Y Y Y Y N Y Y Y 15/16 
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Kaasalainen et al., 2020 Y Y Y Y Y Y N Y Y Y Y Y Y Y N Y 14/16 

Sampson et al., 2020 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 16/16 

Damery et al., 2021 Y Y Y Y Y Y Y   Y Y Y Y Y N Y Y Y 15/16 

Hullick et al., 2021 Y Y Y Y Y Y Y Y Y N Y N N Y Y Y 13/16 

% Y 100 100 100 86 100 77 82 77  96 68 100 68 55 55 73 82  



76 
 

Funnel Plots 
 

The subgroup of RCTs exhibits discrete asymmetry, suggesting potential publication bias. 

Funnel plots within each study design are presented in Figures 5, 6, and 7.   

 

 

 

                                      (a)                          (b) 

Figure 5: funnel plots of RCT (a), UBA (b) studies assessing all-cause hospital admissions 

 

 

 

                                    (c)                     (d)  

Figure 6: Funnel plots of CBA (c), UBA (d) studies assessing Emergence Department visits 
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Figure e 

Figure 7: Funnel plot of RCT (e) studies assessing potentially available hospitalizations 

 

Discussion 
 

This systematic review synthetized data from 22 studies, evaluating 29 QI interventions, and 

observed a potential positive impact on all-cause hospital admissions. However, it found no effects 

on ED visits and potentially avoidable hospitalizations. The overall estimates for each outcome were 

significantly influenced by substantial heterogeneity, which was due to both methodological diversity, 

such as variations in study designs, and clinical diversity, including differences in the duration of QI 

interventions, types of delivery arrangements utilized, and number of implementation strategies 

employed. While these factors effectively addressed the heterogeneity within the RCT subgroup, the 

CBA and UBA subsets displayed substantial heterogeneity likely due to methodological weaknesses 

and the magnitude of bias39.  

Our results confirm and expand upon those of a recent systematic review, which acknowledges 

QI interventions as a potentially useful strategy to support NHs in reducing unplanned 

hospitalizations58. To better understand the effectiveness of these strategies and to uncover the 

characteristics they require, future research should use experimental designs that effectively address 

and reduce potential threats to internal validity. 

Regarding the secondary outcomes, no effects were observed concerning ED visits. 

Considering the limited number of studies addressing this endpoint, it is noteworthy to point out that 
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the leading causes of ED visits among NH residents are falls and trauma6,59-61, often requiring follow-

up X-ray examinations and diagnostic testing to determine the treatment course. The lack of mobile 

imaging services, and consequently, the inability to conduct these assessments in-house, makes these 

transfers inevitable, regardless of efforts to enhance the quality of care. Furthermore, the different 

metrics used to define potentially avoidable hospitalizations may have significantly impacted both 

the overall estimate and high heterogeneity observed in our meta-analysis. A post-hoc analysis 

conducted by Connolly and colleagues demonstrated that focusing on diseases commonly responsible 

for unplanned transfers, such as heart failure, ischemic heart disease, stroke, chronic obstructive 

pulmonary disease, and pneumonia, rather than a broader spectrum of diagnoses, could reverse the 

results of their study62. Potentially avoidable hospitalizations are considered an important quality 

performance healthcare indicator10,63. Therefore, achieving a universal consensus on which 

unplanned transfers are unnecessary or preventable is essential to clearly differentiate this 

phenomenon and effectively target improvement initiatives. 

We observed that only slightly more than half of the studies included (12/22) provided data on 

the level of engagement of facilities or healthcare providers with the proposed adjustments. Given the 

close interconnection between process and residents’ outcomes26, achieving meaningful 

improvements in clinical practice requires the continuous measurement of factors such as fidelity, 

penetration, acceptability, and sustainability of the intervention. In this regard, accounting for 

contextual factors, such as organizational maturity, stability in leadership, managerial support for the 

project, and human factors, is crucial to ensure a successful intiative54,64. Since a QI intervention often 

demands that employees go beyond their job requirements, it is important to leverage individual and 

team motivation, as well as to foster social cohesion and effective cooperation among staff 

members64. All these elements can be significantly enhanced through transformational leadership, a 

managerial approach that narrows the distance between the leaders and their subordinates65.  

The median duration of QI interventions examined was one year. Given that most evaluated 

interventions were complex and multifaceted, this timeframe represents the minimum necessary 
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period to ensure the sustainability of the intervention66. It is noteworthy that only three primary 

studies measured the impact of QI interventions after follow-up period46,48,49, which limits the ability 

to assess long-term effects. Moreover, few authors discussed strategies for sustaining improvements 

after the conclusion of their studies. Sustaining success may require as much effort as initiating 

positive change, as deviation from the iterative cycle methodology could lead to the collapse of the 

initiative18,67.  

The studies included addressed a range of delivery arrangements, mainly related to the 

coordination of care and management of care processes. Most of these measures have already been 

proven to induce beneficial changes in clinical practice. Among these, is advanced care planning, 

which consists of shared decision-making processes that help residents, and their family carers 

understand and express their beliefs and values, enabling meaningful discussions about future medical 

decisions68. Clear and honest information from healthcare professionals to family members about the 

condition of their loved ones often leads to a preference for comfort care, which avoids aggressive 

treatments with unsure benefits69. Furthermore, providing palliative care services in NH settings is 

crucial to deliver high-quality end-of-life care and maintaining continuity of care among residents70. 

By integrating palliative care into NH settings, healthcare providers can better meet residents' 

preferences and goals, uphold their dignity, and support their families during challenging times71. 

Effective communication between providers also plays a crucial role in improving patient safety 

during hand-offs, which are vital in preventing adverse events72, especially when residents are 

transferred to different healthcare settings. Timely and accurate communication during these 

transitions helps maintain continuity of care by ensuring proper medication reconciliation and the 

development of a cohesive care plan73,74. All these strategies are integral components of the U.S. QI 

program INTERACT, which is designed to manage acute deterioration in NH residents. This program 

was implemented in four studies included in this review16,17,54,56. 

 Nearly all the QI interventions described in the included studies incorporated multiple 

implementation strategies, with educational meetings (n=25) and materials (n=20) being the most 
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frequently employed. A prior comprehensive review indicated that strategies targeting healthcare 

professionals, such as educational outreach visits, educational meetings, and performance audit and 

feedback were the most effective in achieving improvements, with effects ranging from low to 

moderate75. However, the effectiveness of staff training elements in facilitating or hindering 

organizational change remains under scrutiny. Elements such as external cooperation, provision of 

rewards, continuous training—as opposed to one-time training—and referral to clinical guidelines as 

training sources have been identified as potential influencers27. Nevertheless, there is no consensus 

regarding the optimal number of implementation strategies. While some studies suggest that a greater 

number of implementation strategies may improve the likelihood of implementation success, others 

have found no difference between multicomponent and single strategies75. 

Despite its rigorous and transparent methodology, this review has several limitations. Firstly, 

it is important to recognize that significant differences exist among international health services. 

Indeed, many publications in this review are based on the US and UK healthcare systems, which 

differ considerably from those in Australia or continental Europe. This disparity calls for caution 

when generalizing the results. Secondly, Secondly, although low engagement may have been a critical 

issue in many QI interventions, the analyzed studies paid limited attention to documenting and 

measuring this phenomenon. This lack of focus prevents drawing definitive conclusions and hinders 

the comparability of engagement levels across studies. To advance the field, future research must 

prioritize consistent and robust measures of engagement. Thirdly, although raw data were obtained 

from the original studies, the conversion of original outcome measures into RRs may have introduced 

some inaccuracies into the estimates included in the metanalysis. Lastly, due to the extensive volume 

of peer-reviewed literature retrieved, grey literature was excluded. The incorporation of unpublished 

studies offers invaluable insights frequently overlooked in commercial publications, thereby 

mitigating publication bias76. 
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Conclusion and Implications 
 

Preventing hospitalizations among NH residents plays a key role in maintaining continuity of 

care and ensuring that these guests receive treatment aligned with their preferences, alongside those 

of their family caregivers.  

While no definitive conclusion can be drawn due to the limited number of primary studies, 

this review shows a borderline significant effect of QI interventions in preventing all-cause hospital 

admissions. Additional research using rigorous experimental designs is warranted to better estimate 

the effectiveness of this promising approach, potentially advancing strategies that reduce 

hospitalizations and improve overall care quality in NHs. 
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CHAPTER 3 
 

Basso I, Bassi E, Santomauro I, Musso F, Mandirola V, Scotti L, Busca E, Campagna S & Dal Molin 
A. 

 

Hospital Transfers from Nursing Homes: Causes, Predictors, and 
Avoidability 

 

Abstract 
 

Introduction: Most of the emergency department (ED) transfers from nursing homes (NHs) are 

considered potentially preventable. Characterize the problems and identifying risk factors for ED 

transfers may help guide the implementation of evidence-based practices to support the frailest older 

adults and improve the overall quality of care in NH. 

Aim: This study aims to describe the problems leading to ED transfers among NH residents by 

exploring the contribution of timely identification of clinical manifestations, estimating transfer 

incidence, and identifying individual and organizational predictors. 

Methods: This 12-month prospective cohort study involved a convenience sample of nine NHs in 

the Piedmont region. From May 2023 to June 2024, NH staff collected data on ED transfers using 

standardized forms. 

Results: The study included 644 NH residents, of whom 206 (32%) were transferred to ED, resulting 

in a total of 273 transfers. The overall incidence rate was 4.49 transfers per 100 resident-months (95% 

CI: 3.86–5.08), with facility-level rates ranging from 1.91 to 9.30 per 100 resident-months (p < 

0.0001). 

Early manifestations—occurring seven to two days before transfer—were strongly associated with 

increased GP involvement, including both in-person and remote consultations: these accounted for 

40% of all transfers (p < 0.0001). They were also linked to more frequent medical and nursing 
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interventions (p < 0.0001). Nevertheless, these transfers were more often followed by hospital 

admission (p = 0.0403) and in-hospital death (p = 0.0481). 

In the fully adjusted model, the risk of ED transfer was significantly higher among residents with 

respiratory (aHR 1.92, 95% IC 1.40- 2.62), cardiac (aHR 1.62, 95% IC 1.20-2.20), vascular (aHR 

1.44, 95% IC 1.05-1.99), or liver (aHR 1.84, 95% IC 1.05-3.23) diseases, as well as those with 

functional dependence in eating (aHR 1.66, 95% IC 1.21-2.26). Among organizational factors, a 

higher GP-to-resident ratio was linked to a 7% increased risk of ED transfer (aHR 1.07, 95% CI: 

1.03–1.11), while larger facilities showed a reduced risk (aHR 0.25, 95% IC 0.06-0.97). 

Conclusion: These findings highlight the multifactorial nature of ED transfers in NHs, influenced by 

both resident complexity and organizational factors. Timely recognition of clinical signs enables 

targeted interventions but does not always prevent adverse outcomes. Enhancing in-place care and 

optimizing workforce organization may help reduce unnecessary ED transfers. 

 

Introduction 
 

Nursing homes (NHs) deliver coordinated health and social care services to individuals 

experiencing a loss of autonomy due to physical or cognitive decline. As the proportion of individuals 

aged 60 and above worldwide is projected to almost double between 2015 and 2050—from 12% to 

22%—the demand for these services is expected to grow significantly in the coming decades1. 

In Italy, the organization and funding of residential services are highly fragmented and may 

vary not only across regions but also between Local Health Authorities within the same region2. In 

the Piedmont Region, there are over 46,000 beds distributed across 780 NHs, of which approximately 

35,000 are accredited3. Accreditation refers to a formal recognition by the regional health authority 

that allows facilities to receive public funding and admit residents whose care is partially or fully 

covered by the National Health Service. According to the integrated care model implemented in the 

Piedmont region, medical care in NHs is provided by General Practitioners (GPs) assigned by the 

respective Local Health Authorities, while nursing care is delivered based on a daily number of hours, 

determined according to each resident’s level of clinical complexity4. Italian NHs are typically not 

equipped with diagnostic facilities, and the presence of on-site medical staff depends on the number 

of residents with high clinical acuity or the availability of specialized units, such as those for dementia 

or vegetative states4. To overcome this potential limitation, Local Health Authorities may choose to 

allocate out-of-hours medical services directly within NHs. 
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Due to their complex healthcare needs, NH residents are frequently transferred to Emergency 

Department (ED). ED Transfer rates vary widely across countries, ranging from 29% to 62% within 

a one-year follow-up period5, and tend to increase shortly after NH admission6 or near the end of life7. 

A recent analysis conducted in the Piedmont region using administrative data revealed that, between 

2012 and 2019, 55.8% of institutionalized individuals had at least one ED visit, representing an 

average of 1.02 visits per NH resident admitted8. This trend appears to have resumed following the 

COVID-19 pandemic, during which ED visits from NHs declined—mirroring patterns observed in 

the general population9.  

Despite advancements in geriatric emergency medicine, EDs often remain ill-suited to meet 

the comprehensive care requirements of frail older adults. Long waiting times and the application of 

standardized protocols are frequently inadequate for managing patients with geriatric syndromes, 

which require individualized, multidimensional approaches to care10. Moreover, ED or hospital stays 

may be distressing experiences for this population and may be associated with adverse outcomes, 

such as functional decline, delirium, or hospital-acquired complications11-13. 

Considering these concerns, the potential avoidability of many ED transfers remains widely 

debated and continues to be a topic of international discussion14-16. A transfer is considered potentially 

avoidable when the underlying condition could be effectively and safely managed within the NH—

through early recognition of signs and symptoms to prevent clinical deterioration (e.g., infection), or 

when the condition itself could have been prevented through appropriate interventions (e.g., 

exacerbation of a chronic illness)17,18. In this context, timeliness plays a crucial role, as early 

identification and prompt response are essential to ensuring appropriate treatment and avoiding 

unnecessary transfers.  

However, determining in advance whether a transfer is warranted remains challenging. Older 

adults frequently present with nonspecific symptoms that are not clearly linked to an identifiable 

condition19, or with subtle health changes—such as functional or cognitive decline, behavioral 

disturbances, or poor appetite—that may mask a more serious issue20. These diagnostic uncertainties 

can delay recognition and response, limiting the window for timely intervention and increasing the 

likelihood of ED transfer. 

For staff, the decision to transfer a resident is rarely straightforward and is often influenced 

by various contextual factors. These may include staffing shortages, limited access to medications or 

diagnostic tools needed to safely manage acute deterioration, or pressure from the resident’s 

family21,22. 
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Previous studies have identified multiple individual and organizational factors associated with 

the risk of ED transfers among NH residents. Male gender, younger age, and preserved functional 

and cognitive abilities appear to increase the likelihood of being transferred23,24. This risk is further 

heightened in smaller, privately operated facilities that lack the resources to meet residents' clinical 

needs, such as access to oxygen23,25,26. 

Although multiple strategies to prevent ED transfers have been suggested27, the characteristics 

and predictors of these transitions remain unclear28-33. This gap is particularly evident in Italy, where, 

to our knowledge, no prospective studies have been conducted.  

Thus, the aim of this study is to describe the problems leading to ED transfers among NH 

residents by exploring the contribution of timely identification of clinical manifestations, estimating 

transfer incidence, and identifying individual and organizational predictors. 

 

Methods 
 

Study design 
 

A 12-month prospective cohort study was conducted. The study was reported in accordance 

with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 

guidelines for cohort study34. 

The study was undertaken from May 2023 to June 2024. Of the 28 NHs invited, 13 agreed to 

participate. Reasons for declining participation included staffing shortages and recent staff turnover. 

This analysis is based on data from 9 NHs; 4 were excluded due to missing information on non-

transferred residents. 

Sample 
 

The participating NHs were in southeastern Piedmont and were stratified by bed capacity 

(<50; 50–100; >100 beds). All long-stay residents (admitted for more than 30 days) aged 65 years 

and older were invited to participate. Residents admitted for temporary stays or accommodated in 

specialized units—such as those for chronic high neurological complexity or in a vegetative state—

were excluded.  
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Data collection 
 

In each facility, the NH director designated a nurse to serve as the project coordinator. 

Following targeted training, the project coordinator was responsible for completing a standardized 

form for each unplanned transfer occurring during the observation period—within four days—

documenting the characteristics of the transfer, the resident’s clinical manifestations, and the care 

provided in the preceding week (Appendix 2).An unplanned transfer was defined as a transfer to the 

ED that occurred urgently and without a scheduled or elective visit. To support data quality and reduce 

information loss, the research team held monthly meetings with the project coordinators to review 

case management and data collection procedures. 

The data collection procedure was piloted in two NHs over a 30-day period. Data from the 

pilot phase were excluded from the final analysis. 

The standardized data collection form was developed based on the literature28,30,31,35,36. In 

particular, the Change in Condition File Card (CIC)—a tool from INTERACT, a U.S. quality 

improvement program designed to reduce potentially avoidable hospitalizations from NHs by 

assessing acute changes in residents’ conditions—was adapted to capture clinical manifestations and 

care provided during the week preceding the transfer20. The form was then qualitatively validated 

through a focus group aimed at assessing the completeness, relevance, and clarity of the information 

requested. The focus group was conducted remotely, via Google Meet, with five nurses, each with at 

least five years of experience in NHs context. The focus group guide is provided in Appendix 2.  The 

standardized form was shared with participants via email one week prior to the meeting. It collected 

the following information: 

- Characteristics of the transfer, including the healthcare provider responsible for initiating the 

transfer, the level of communication with the resident’s family (i.e., whether they were 

informed after the transfer or involved in the decision-making process), and the timing of the 

transfer (day of the week and time of day). 

-  Resident’s clinical manifestations in the preceding week, including general changes in 

baseline conditions (e.g., appetite, behavior, fluid intake, activities of daily living, mental 

status, pain intensity, skin condition, or presence of skin lesions), as well as the onset of new 

signs or symptoms (e.g., altered vital signs, behavioral disturbances, bleeding, confusion or 

cognitive decline, cough, diarrhea, falls, fever, nausea and vomiting, pain, urinary symptoms 
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and/or incontinence, or other). Residents’ clinical manifestations were further categorized as 

early if at least one change was observed between 7 and 2 days prior to the transfer, and as 

late if the changes occurred within the 48 hours preceding the transfer. Manifestations arising 

within this 48-hour window were considered too close to the acute deterioration to allow for 

timely interventions that could meaningfully influence care or outcomes. 

- Care provided in the preceding week: included GP evaluation (e.g., in-person visits or remote 

consultation), intervention provided by other NH professionals (NH physician, 

physiotherapist, etc.), medical interventions (e.g., pharmacological adjustments, intravenous 

or subcutaneous hydration, laboratory or radiological tests, and specialist referrals), and 

nursing interventions. These included increased monitoring of vital signs, bed rest orders, 

adjustments to hydration or diet, administration of PRN medications, withholding or adjusting 

medication dosages, wound care, and the application of heat or cold for pain relief. Transfer 

outcome, including whether the resident was admitted to the hospital or visited in the ED only, 

and whether the resident died during the hospital stay. 

Based on the suggestions received during the focus group, additional signs and symptoms not 

previously considered were added (e.g. dyspnoea), along with the nurse’s judgment on the reason for 

the transfer.  

Information on treatments and diagnostic tests administered in the ED, length of stay, specialist 

consultations and diagnoses at the admission were extracted from the hospital discharge letter, which 

project coordinators were asked to attach and which also served as a source for data validation. 

Clinical and demographic information on NH residents was also collected, including gender, age, 

number of prescribed medications, date of NH admission, presence of comorbidities, and assessments 

of physical and cognitive function. Comorbid conditions were identified using the Cumulative Illness 

Rating Scale (CIRS) and were considered present only when the assigned score was ≥2, indicating 

clinical relevance37. Physical and cognitive functions were assessed using the Bedford Alzheimer 

Nursing Severity Scale (BANS-S)38. The BANS-S total score ranges from 7 to 28, derived from the 

sum of seven items, each rated on a scale from 1 to 4. Eating, dressing, and mobility were assessed 

using the corresponding BANS-S subscale items, with scores of 1–2 indicating autonomy and scores 

of 3–4 indicating dependence. In addition, the NH director was asked to provide organizational-level 

data, including ownership type (public vs. privately accredited), total number of beds, nurse turnover 

rate, staffing levels, number of residents with high clinical acuity, number of GP assigned to residents, 

and the presence of a standardized protocol for managing hospital transfers.  
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Explanatory variables 

 

Resident-level variables included gender5,39, age5, recent admission to the NH (defined as ≤6 

months)40 or being affect by a clinical condition28,41. Physical multimorbidity was defined as the 

presence of two or more chronic physical conditions42. Cognitive impairment23 was assessed using 

the BANS-S score as a continuous variable to capture progressive decline, with a cut-off score of 

≥17, corresponding to a Mini-Mental State Examination score of 5, indicative of severe cognitive 

impairment43
. Polypharmacy was defined as the use of five or more medications44. 

Among organizational-level variables, we included ownership type (public vs. private 

accredited) and bed capacity26. Staffing-related variables comprised the presence of a nurse during 

overnight shifts, nurse turnover rate—calculated as the sum of nurses hired and those who left, 

divided by the average number of nurses—average nurse hours per resident day, and average 

physician hours per resident day45. Additionally, we examined several contextual factors, including 

the proportion of residents with high clinical acuity relative to occupied beds, integration with out-

of-hours primary care services, and the use of fixed protocols for organizing transfers. We also 

considered the proportion of GPs assigned to residents per occupied bed—an organizational policy 

adopted by some NHs in which residents are required or encouraged to register with a designated GP 

upon admission. 

The study received ethical approval from the local Ethics Committee (Prot. 12007/2023) and 

was conducted in accordance with the principles of the Declaration of Helsinki. Written informed 

consent was obtained from residents or their legal representatives prior to participation. Data were 

collected in anonymized form and securely stored in REDCap at the time of collection. 

 

Data Analysis 

 

Demographic and clinical characteristics of NH residents were summarized using descriptive 

statistics. Categorical variables were reported as absolute frequencies and percentages, while 

numerical variables were presented as medians and interquartile ranges, as they were not normally 

distributed based on the Shapiro–Wilk test and visual inspection of Q-Q plots. 

All analyses were conducted considering only the first transfer event, based on the assumption 

that the risk profile may differ in cases of multiple transfers. Incidence rates of transfers were 
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calculated by dividing the number of new transfer cases by the total person-months of follow-up, 

multiplied by 100. Rates were reported both overall and stratified by NH. Corresponding 95% 

confidence intervals (95% CI) were computed. Differences in transfer rates across NHs were assessed 

using Poisson regression analysis. 

To compare the distribution of categorical variables between residents transferred to the ED 

and those not transferred, as well as between early and late manifestations, the Chi-square test or, 

when appropriate, the nonparametric Fisher’s exact test was used. For numerical variables not 

normally distributed, group differences were assessed using the Mann–Whitney U test. 

Finally, univariable and multivariable Cox proportional hazards models were used to identify 

risk factors for the first transfer, with hazard ratios (HRs) and corresponding 95% CI estimated. To 

account for clustering of residents within NHs, the NH was included as a random effect in all models. 

Potential predictors included both resident-level and organizational-level variables. Two 

multivariable models were developed: the first included only resident-level variables, while the 

second incorporated both resident and organizational factors. Given the large number of potential 

predictors, a backward selection method was applied, using a p-value threshold of 0.10 for variable 

retention. All tests were two-tailed, with a significance level set at 0.05. Analyses were performed 

using SAS version 9.4 (SAS Institute, Cary, NC). 

 

Results 
 

The study included 644 residents from nine NHs (average of 71 residents per facility; range: 

22–192). Of these, 206 residents (32%) experienced at least one ED transfer, resulting in a total of 

273 transfers. Most residents were transferred once (76.7%), while 17.5% had two transfers and 5.8% 

had three or more. The median follow-up duration per resident was 11.7 months (IQR: 3.2–12.0). 

Four NHs withdrew from the study before completing the full follow-up period due to organizational 

constraints. 

Overall, the incidence rate of transfer was 4.49 per 100 resident-months (95% CI: 3.86–5.08). 

Rates varied significantly across NHs (p < 0.0001), ranging from 1.91 to 9.30 transfers per 100 

person-months (Table 1). 
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Observed residents  

 

N (%) 

Resident-
month 

Transfers* 
 

N (%) 

Rate/100 
resident-
month 

95% CI 

Overall*  644 4589 206 4.49 3.86-5.08 

      NH 1 65 (10.11) 509 26 5.11 3.14-7.07 

      NH 2 192 (29.86) 1336 60 4.49 3.35-5.63 

      NH 3 57 (8.86) 407 20 4.91 2.76-7.07 

      NH 4 29 (4.51) 217 8 3.69 1.13-6.24 

      NH 5 66 (10.26) 423 13 3.07 1.40-4.74 

      NH 6 95 (14.77) 891 17 1.91 1.00-2.81 

      NH 7 56 (8.71) 374 33 8.82 5.81-11.83 

     NH 8 22 (3.42) 174 4 2.30 0.05-4.55 

       NH 9 61 (9.49) 258 24 9.30 5.58-13.02 

Table 1: Overall and Facility-Level Incidence Rates of Emergency Department Transfers 

 

NH characteristics 
 

Table 2 summarizes the characteristics of the participating NHs and their residents. Most of 

the participating NHs were privately accredited (77.8%) and had a bed capacity between 50 and 100 

residents (55.6%). The median proportion of residents with a high acuity level, relative to occupied 

beds, was 10% (IQR: 2–43%). The median number of nurse hours per resident day was 0.29 (IQR: 

0.20–0.33), with only three facilities providing overnight nurse coverage, while the median nurse 

turnover rate was 2 (IQR 1.3-2). Additionally, five NHs employed medical staff, with a median of 

0.02 physician hours per resident per day (IQR: 0.03–0.06). One facility also served as the site for 

the out-of-hours primary care service. 

 

Characteristics of the Participants 
 

 
N=9 

    
Nursing Homes 
 

 

Bed Capacity, n (%)  

< 50 beds 1 (11.11) 
50-100 beds 5 (55.56) 
>100 3 (33.33) 
Ownership type n (%)  

Private 7 (77.78) 
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Public 2 (22.22) 

Integration with out-of-hours primary care service n (%)  

No 8 (88.89) 

Yes 1 (11.11) 

Overnight nurse presence, n (%)  

No 6 (66.67) 

Yes 3 (33.33) 

Use of a fixed protocol to organize the transfer, n (%) 4 (44.44) 

GPs assigned to residents/occupied beds, median (Q1-Q3) 4 (2-14) 
Residents with severe clinical conditions/occupied beds, median 
(Q1-Q3) 10 (2-43) 

Nurses’ turnover rate, median (Q1-Q3) 2 (1.3-2) 

Average nurse hour per resident day, median (Q1-Q3) 0.29 (0.20-0.33) 

Average physician hour per resident day, median (Q1-Q3) 0.02 (0.00-0.03) 

Nursing Home Residents N=644 

Age, years, n (%)  

65-74 128 (19.91) 

75-84 193 (30.02) 

>85 322 (50.08) 

Gender, female, n (%) 406 (63.14) 

Newly admitted NH resident, n (%) 227 (35.41) 

Presence of physical multimorbidity, n (%) 610 (94.72) 

Type of Comorbidities, n (%)  

   Heart 249 (38.66) 

   Blood pressure 357 (55.43) 

   Vascular diseases 174 (27.02) 

   Respiratory diseases 154 (23.91) 

   Ear/Nose/Throat 90 (13.98) 

   Upper GI 61 (9.47) 

   Lower Gi 87 (13.51) 

   Liver 27 (4.19) 

   Renal  134 (20.81) 

   Genitourinary 172 (26.71) 

   Musculoskeletal  270 (41.93) 

   Neurological 197 (30.59) 

   Endocrine/ Metabolic 211 (32.76) 

   Psychiatric  430 (66.77) 

Polypharmacy, n (%) 533 (82.89) 

BANS-S Score, median (Q1-Q3) 15 (12-18) 
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BANS-S score ≥17, n (%) 263 (41.03) 

Dependence in Dressing Function, n (%) 470 (76.92) 

Dependence in Eating Function, n (%) 218 (35.68) 

Dependence in Mobility Function, n (%) 404 (66.12) 

Table 2: Characteristics of the participating nursing homes and their residents 

 

 

NH residents’ characteristics 
 

The participating NH residents had a median age of 85 years (IQR: 77–90), were 

predominantly female (406; 63.1%), with a median length of stay of 27.3 months (IQR 11-52.9 

months) (Table 2). Over one-third (227; 35.4%) had been admitted to the NH within the previous six 

months. On average, they had four comorbidities (±1.9) and were taking eight medications (±3.8). A 

substantial proportion of residents had severe cognitive impairment (263; 41.0%) and were 

functionally dependent in dressing (470; 76.9%), mobility (404; 66.1%) and eating functions (218; 

35.7%).  

 

Characteristics of unplanned transfers 

Table 3 presents the characteristics of ED transfers. Nurses initiated most transfers (130 cases, 

66.3%), with a GP having evaluated the resident within the prior week in 40 cases (30.8%)—12 in 

person, 26 remotely, and 2 with missing data. GPs or out-of-hours physicians initiated 42 transfers 

(21.1%), while family members requested fewer than 5% of all transfers.  

Regarding the level of communication, in nearly three-quarters of cases (150, 76.1%), families 

or the legal representative were informed only after the transfer had occurred, with no active 

involvement in the decision-making process. This pattern did not differ between early and late 

triggered transfers. 

For 86 transfers (43.2%), changes in baseline condition and/or the onset of new signs or 

symptoms occurred between seven and two days prior to the transition. 

Early triggered transfers were mainly due to respiratory (42.4%) and gastrointestinal problems 

(15.3%), while late triggered transfers were primarily prompted by a trauma, often due to a fall related 

injuries (31%) and neurological problems (13.3%). 
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Early manifestations were significantly associated with an increased likelihood of GP 

evaluation (p < 0.0001). In-person visits were conducted for 28.6% of residents with early 

manifestations, compared to 2.8% of those with late manifestations—accounting for 14% of all 

transfers. Similarly, remote consultations were more frequent among residents with early 

manifestations (34.5% vs. 19.1%), representing 26% of all transfers. 

Transfers triggered by early manifestations were significantly more likely to involve both 

medical and nursing interventions compared to those triggered by late manifestations (p < 0.0001). 

Specifically, these transfers were more frequently associated with adjustments of pharmacological 

therapy (42.0% vs. 8.9%, p < 0.0001), diagnostic investigations (25.0% vs. 8.0%, p = 0.0007), and 

referrals for specialist consultation (10.2% vs. 0.88%, p = 0.0111). Nursing interventions such as bed 

rest prescriptions (41.9% vs. 20.3%, p = 0.0010), administration of PRN medication (37.2% vs. 

17.7%, p = 0.0019), and withholding or adjustment of medication dosage (17.4% vs. 1.8%, p < 

0.0001) were also more common. 

Despite these interventions, transfers prompted by early manifestations were more likely to 

result in hospital admission (p = 0.0403) or in-hospital death (p = 0.0481). However, no significant 

difference was observed in the length of hospital stay between the two groups. 

  
Transfers triggered by 

 

Early 
manifestations 

N=86 

Late 
manifestations 

N=113 

All 
transfers§ 

N=199 

Chi 
square 

 
N (%) N (%) N (%) p-value 

Healthcare provider responsible for initiating 
the transfer  

    

    Nurse 54 (62.79) 76 (67.26) 130 (65.33)  
 

   0.6015 
    General practitioner/Out-of-hours physician 21 (24.42) 21 (18.58) 42 (21.11) 

    Medical Director of the NH 5 (5.81) 6 (5.31) 11 (5.53) 

    NH physician 5 (5.81) 5 (4.42) 10 (5.03) 

    Care assistant 1 (1.16) 5 (4.42) 6 (3.02) 

Communication with the family 
    

    Informed after the transfers 61 (71.76) 89 (79.46) 150 (76.14) 0.2092 

    Shared decision 24 (28.24) 23 (20.54) 47 (23.86) 

    Missing - - 2 
 

Transfers requested by the family  6 (6.98) 2 (1.77) 8 (4.02) 0.0784* 

GP evaluation within 7 days preceding the 
transfer was provided 

    

   None 31 (36.90) 86 (78.18) 117 (60.31)  
 <0.0001 

   In-person visit 24 (28.57) 3 (2.73) 27 (13.92) 
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   Remote (telephone/e-mail) 29 (34.52) 21 (19.09) 50 (25.77) 
    Missing - - 5  

Medical care management  
    

    Adjustment of pharmacological therapy 37 (42.05) 10 (8.85) 47 (23.62) <0.0001 

    Prescription of IV/SC hydration  20 (22.72) 20 (23.81) 40 (28.57) 0.1266 

    Ordering of laboratory or radiological tests 22 (25.00) 9 (7.96) 31 (15.58) 0.0007 

    Referral for specialist consultation 9 (10.23) 1 (0.88) 9 (4.52) 0.0111* 

Nursing care management 
    

      Increasing monitoring of vital signs 57 (66.28) 60 (53.10) 117 (58.79) 0.0613 

      Bed rest orders 36 (41.86) 23 (20.35) 59 (29.65) 0.0010 

      Administration of PRN medication 32 (37.21) 20 (17.70) 52 (26.13) 0.0019 

      Adjustment to hydration or diet (increase or 
decrease) 

12 (13.95) 7 (6.19) 19 (9.55) 0.0651 

      Withholding a medication or dosage 
adjusted 

15 (17.44) 2 (1.77) 17 (8.54) <0.0001 

     Wound dressing 8 (9.30) 8 (7.08) 16 (8.04) 0.5678 

     Applied heat/cold for pain relief 4 (4.65) 12 (10.62) 16 (8.04) 0.1251 

    Other§ 21 (24.42) 6 (5.31) 27 (13.57) <0.0001 

Interventions by other NH professionals     

   Evaluation by the NH physician 34 (41.21) 20 (18.10) 54 (27.14)  

   Evaluation by the physiotherapist 10 (11.7) 19 (16.81) 19 (9.61)  

   Session with the psychologist 1 (1.16) 1 (0.89) 2 (1.00)  

Reasons for transfers 
    

     Respiratory problem  36 (42.35) 24 (21.24) 60 (30.30) 
 

    Injuries and trauma  5 (5.88) 35 (30.97) 40 (20.20)  

    Gastrointestinal problem  13 (15.29) 12 (10.62) 25 (12.63)  

     Neurologic problem  6 (7.06) 15 (13.27) 21 (10.61) 
 

     Behavioural and Psychological Symptoms of   
Dementia  

5 (5.88) 6 (5.31) 11 (5.56) 
 

    Genitourinary problem  5 (5.88) 6 (5.31) 11 (5.56) 
 

     Cardiovascular problem  4 (4.71) 5 (4.42) 9 (4.55) 
 

    Lab test alteration  3 (3.53) 5 (4.42) 8 (4.04) 
 

     Fever  1 (1.18) 1 (0.88) 2 (1.01) 
 

     Other^^ 7 (8.24) 4 (3.54) 11 (5.56) 
 

Time of the transfer 
    

Day of the week 
    

     Weekdays 68 (79.07) 84 (74.34) 152 (76.38)  
0.4361      Weekends 18 (20.93) 29 (25.66) 47 (23.62) 

Hour of the day 
    

   Daytime (from 7:00 am to 7:59 pm) 69 (80.23) 82 (72.57) 151 (75.88) 0.2105 

   Nighttime (from 8:00 pm to 6.59 am) 17 (19.77) 31 (27.43) 48 (24.12) 

Diagnostic procedures performed at the ED 
    

    Imaging exam 50 (89.29) 71 (84.52) 121 (86.43) 0.4203 

    Lab tests 52 (92.86) 66 (78.57) 118 (84.29) 0.0229 

    Electrocardiogram 30 (53.57) 27 (32.14) 57 (40.71) 0.0115 

    COVID-19 PCR/antigen test 17 (30.36) 16 (19.05) 33 (23.57) 0.1225 
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    Culture test 11 (19.64) 12 (14.29) 23 (16.43) 0.4020 

    Ultrasound 5 (8.93) 4 (4.76) 9 (6.43) 0.4838* 

    Endoscopic procedure 2 (3.57) 3 (3.57) 5 (3.57) 1.0000* 

     Missing diagnostic procedures 30 29 59 
 

Treatments provided at the ED 
    

   Medication administration 32 (57.14) 34 (40.48) 66 (47.14) 0.0529 

   IV hydration 20 (35.71) 20 (23.81) 40 (28.57) 0.1266 

   Oxygen therapy 14 (25.00) 18 (21.43) 32 (22.86) 0.6220 

   Bladder catheterization 8 (14.29) 8 (9.52) 16 (11.43) 0.3856 

   Wound suturing 1 (1.79) 4 (4.76) 5 (3.57) 0.6481* 

   Bowel irrigation 4 (7.14) 1 (1.19) 5 (3.57) 0.0832* 

   Blood transfusion 2 (3.57) 2 (2.38) 4 (2.86) 1.0000* 

Missing treatments 30 29 59 
 

Resident for whom a specialist consultation 
was requested 

15 (27.27) 27 (32.14) 42 (30.22) 0.5409 

Missing 31 29 60 
 

Type of consultation provided     

   Surgical consultation 11 (73.33) 20 (74.07) 31 (73.81) 
 

   Medical consultation 6 (40.00) 7 (25.93) 13 (30.95) 
 

Disposition at discharge 
    

   ED visits 23 (26.74) 46 (40.71) 69 (34.67)  
0.0403    Admission 63 (73.26) 67 (59.29) 130 (65.33) 

Resident died in the hospital  16 (25.40) 8 (11.94) 24 (18.46) 0.0481 

Length of hospital admission, median (IQR) 10 (7-12) 9 (6-12) 9 (6.5-12) 0.2613** 
§ The time of clinical manifestation was unavailable for seven transfers.  
*Fisher exact test, **Mann-Whitney test 
^Administered enema (n=8), Urinary catheter changed (n=7), Tracheal suctioning (n=5), Limbs elevated to reduce 
lymphedema (n=3) Electrocardiogram performed (n=1), COVID-19 swab (n=3), Restraints applied or removed in 
response to patient agitation (n=2) 
^^ Other reasons for transfer: pain (4), syncope (n=2), dislodgement of the percutaneous endoscopic gastrostomy tube 
(n=1), asthenia (n=1), tissue ischemia (n=1), flaccid upper limb (n=1), epistaxis (n=1) 
 

Table 3: Characteristics of the transfers based on timing of clinical manifestations 

Once in the ED, treatments and diagnostic procedures were largely similar between the two 

groups. However, among transfers triggered by early manifestations, laboratory tests (92.9% vs. 

78.6%, p = 0.0229) and electrocardiograms (53.6% vs. 32.1%, p = 0.0115) were performed 

significantly more frequently compared to those triggered by late manifestations. No significant 

differences were observed for other diagnostic investigations or treatments administered upon ED 

arrival. 

In the univariable analysis (Table 4), several individual-level factors were associated with an 

increased risk of ED transfer. These included being newly admitted (HR 1.78, 95% CI: 1.33–2.39), 

having two or more physical comorbidities (HR 2.78, 95% CI: 1.03–7.51), severe cognitive 

impairment (HR 1.42, 95% CI: 1.07–1.89), and dependence in eating (HR 1.53, 95% CI: 1.13–2.06). 
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Residents with heart (HR 1.76, 95% CI: 1.31–2.35), respiratory (HR 1.96, 95% CI: 1.44–2.66), or 

liver (HR 1.87, 95% CI: 1.09–3.20) diseases were also at higher risk of transfer. 

 
 

HR (95%CI)  
Individual factors 

 

Age, years 
 

   65-74 Ref 
   75-84  1.12 (0.74-1.71) 
   >85  1.03 (0.69-1.53) 
Gender Female 0.76 (0.57-1.01) 
Newly admitted NH resident (≤6 months)  1.78 (1.33-2.39) 
Presence of physical multimorbidity   2.78 (1.03-7.51) 
Type of Comorbidities 

 

   Heart disease 1.76 (1.31-2.35) 
   Hypertension 1.05 (0.78-1.40) 
   Vascular diseases 1.51 (1.10-2.09) 
   Respiratory diseases 1.96 (1.44-2.66) 
   Ear/Nose/Throat disorders 0.97 (0.65-1.45) 
   Upper GI conditions 1.35 (0.87-2.09) 
   Lower Gi conditions 1.02 (0.66-1.57) 
   Liver disease 1.87 (1.09-3.20) 
   Renal disease 1.35 (0.91-2.00) 
   Genitourinary conditions 1.11 (0.78-1.58) 
   Musculoskeletal conditions 1.07 (0.80-1.43) 
   Neurological disorders 0.89 (0.65-1.23) 
   Endocrine/ Metabolic conditions 1.13 (0.84-1.53) 
   Psychiatric diseases (include dementia) 0.80 (0.58-1.11) 
Polypharmacy (≥ 5 drugs) 1.40 (0.94-2.10) 
BANS-S score ≥17  1.42 (1.07-1.89) 
Dressing Dependence  1.06 (0.75-1.50) 
Eating Dependence  1.53 (1.13-2.06) 
Mobility Dependence  1.29 (0.95-1.76) 
Organization Factors 

 

Type of NH Public vs Private 0.41 (0.20-0.83) 
Bed capacity 

 

   <50 beds Ref 
   50-100 beds 2.19 (0.58-8.30) 
   >100 beds 1.37 (0.35-5.41) 
Proportion of residents with clinical acuity /occupied beds 1.00 (0.99-1.01) 
Integration with out-of-hours primary care service Yes vs No 0.40 (0.17-0.96) 
GPs assigned to residents/occupied beds 1.00 (0.98-1.02) 
Nurses’ turnover rate 0.97 (0.78-1.21) 
Overnight nurse presence 1.16 (0.55-2.43) 
Use of a fixed protocol to organize the transfer 1.56 (0.82-2.95) 

 

Table 4: Individual and organizational factors associated with ED transfers in the univariate analysis 
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In the multivariable model including only individual-level variables (Table 5), heart disease 

(HR 1.62, 95% CI: 1.20–2.20), respiratory disease (HR 1.90, 95% CI: 1.39–2.60), liver disease (HR 

1.81, 95% CI: 1.02–3.20), and eating dependence (HR 1.76, 95% CI: 1.29–2.40) remained 

statistically significant risk factors. Female residents had a lower likelihood of ED transfer compared 

to males (HR 0.73, 95% CI: 0.55–0.99). 

When organizational-level variables were added to the multivariable model, the associations 

with resident characteristics remained significant, except for gender, which was no longer statistically 

significant. Vascular disease emerged as an additional significant risk factor (HR 1.44, 95% CI: 1.05–

1.99). Among organizational factors, a higher ratio of GPs per occupied bed was associated with a 

7% increased risk of transfer (aHR 1.07, 95% CI: 1.03–1.11). Conversely, larger NH size was 

associated with a reduced risk of transfer (aHR 0.25, 95% CI: 0.06–0.97). 

 
 

 
aHR (95%CI) * 

 
aHR (95%CI) ^ 

  
Individual factors 

  

Gender Female 0.73 (0.55-0.99) 0.75 (0.56-1.01) 
Type of Comorbidities   
   Heart disease 1.76 (1.31-2.35) 1.62 (1.20-2.20) 
   Vascular diseases - 1.44 (1.05-1.99) 
   Respiratory diseases 1.90 (1.39-2.60) 1.92 (1.40-2.62) 
   Liver disease 1.81 (1.02-3.20) 1.84 (1.05-3.23) 
Eating Dependence                     1.76 (1.29-2.4) 1.66 (1.21-2.26) 
Organization Factors   
>100 beds vs. <50 beds - 0.25 (0.06-0.97) 
GPs assigned to residents/occupied 
beds 

- 1.07 (1.03-1.11) 

aHR adjusted Hazard Ratio 
*Adjusted for individual factor only, ^ Adjusted for individual and organization factors. 
 

Table 5: Individual and organizational factors associated with ED transfers in the multivariate analysis 

 

 

Discussion 
 

To our knowledge, this is the first study to report prospectively collected data on ED transfers 

from NHs in Italy. Transfer rates varied substantially across facilities. Most transfers were initiated 

by nurses, often without prior GP evaluation, and family members were rarely involved in the 

decision-making process. Notably, in over 40% of cases, early clinical manifestations appeared two 
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to seven days before the resident's condition deteriorated to the point of requiring hospitalization. 

These early signs frequently prompted GP evaluations and the implementation of care measures, 

including medication adjustments and non-pharmacological interventions. Nevertheless, transfers 

triggered by early manifestations were more likely to result in hospital admission and carried a higher 

risk of in-hospital death. Additionally, NH residents with respiratory, cardiac, vascular or liver 

conditions, as well as those requiring assistance with eating, were at increased risk of transfer. Among 

organizational-level factors, a higher ratio of GPs per occupied bed was associated with a greater 

likelihood of ED transfers, whereas larger facility size (>100 beds compared to <50 beds) appeared 

to be a protective factor. 

Although the transfer rate in our study (32%) falls within the range reported in recent 

systematic reviews (29–62%)5,46 it remains substantially lower than the 55.8% observed in a 

retrospective study from the same region8. Notably, that study documented a progressive decline in 

unplanned transfers between 2012 and 2019, suggesting a possible downward trend that may have 

continued in subsequent years. Moreover, this discrepancy may reflect methodological differences 

between study designs. Specifically, we used an open, dynamic cohort, which means that residents 

who were admitted to the NHs after the study started, had less time at risk for transfer, potentially 

lowering the overall transfer rate. Furthermore, four NHs withdrew from the study before the 12-

month follow-up was completed, resulting in missing data that likely led to an underestimation of the 

actual number of transfers. 

In only a few cases (14%), the GP conducted an in-person medical evaluation, and in 

approximately a quarter (26%), a remote consultation was carried out. This pattern is consistent with 

findings from other European countries, where GPs similarly act as the primary medical providers 

for NH residents29,31.While the reasons for limited GP involvement remain unclear, prior research 

suggests that nurses often perceive GPs as unavailable or reluctant to visit residents during acute 

deterioration22,47,48. Given the constraints on GP availability in urgent situations, strengthening on-

site clinical support—through enhanced nursing competencies, the use of structure protocols or 

telemedicine—may improve the capacity to manage acute events and reduce unnecessary ED 

transfer27. Recent quality improvement initiatives have demonstrated that the involvement of advance 

practice nurse with expertise in geriatric care can prevent avoidable hospitalizations and contribute 

to improved quality of care49. 

Despite having different roles and perspectives, GPs and NH staff consistently express a 

shared commitment to acting in the resident’s best interest22,50. However, in most of the cases 

observed in our study (76%), family members were informed only after the ED transfer, rather than 
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being involved in the decision-making process. This is particularly concerning for residents with 

dementia, for whom family members are expected to act as proxy decision-makers. Although 

hospitalization decisions often need to be made quickly in urgent situations, the decision-making 

process should still consider several important factors, including family preferences regard the 

resident’s goals of care51. In this context, advance and emergency care planning is widely recognized 

as a valuable strategy to align decisions with the wishes of residents and families52, while it supports 

healthcare providers and legitimizes transfer decisions50.  

As expected, NH residents who exhibited early clinical signs were more likely to receive 

medical and nursing care. Nevertheless, they still showed a higher likelihood of hospital admission 

and in-hospital death. While this association warrants further investigation, it may point to limitations 

in the intensity of care that NHs can provide, as well as the lack of advanced diagnostic and 

therapeutic resources on site25,53. It may also highlight the missed opportunity for timely advance care 

planning and sensitive end-of-life conversations, which are essential to support less aggressive, more 

comfort-oriented decision-making54. When initiated early in the disease trajectory, advance care 

planning can enable families to process prognostic information and make informed choices aligned 

with the resident’s values and preferences55. 

Although clinical conditions in older adults, particularly those with dementia, often present 

atypically56,57, changes in health status were observed in nearly half of the transfers within two to 

seven days before hospitalization. Maintaining a high level of alertness to even subtle and non-

specific changes in a resident’s condition is crucial to enable timely intervention and avoid delays in 

care. In NHs, the detection of acute deterioration frequently depends on staff members' familiarity 

with residents, their clinical judgment, and input from family members58. This reliance on subjective 

factors contributes to variability in how clinical changes are recognized. However, a range of 

structured tools designed to support the early detection of deterioration is available in the literature59. 

Utilizing standardized assessments that combine vital signs with broader health indicators may 

improve the early identification of clinical decline and promote more appropriate and timely 

responses. 

Among the predictors of ED transfers, individual factors played a prominent role, highlighting 

the importance of risk stratification in NH residents to guide care planning and reduce potentially 

avoidable transfers60. Residents affected by vascular, respiratory, cardiac or liver diseases, as well as 

those dependent on assistance with eating, were at higher risk of being transferred. These conditions 

are commonly indicative of a frailty state, which may heighten vulnerability to acute clinical 

deterioration and emergency care utilization61,62.  
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While individual-level vulnerabilities are critical, organizational characteristics may also 

influence transfer patterns. We observed a reduction in the risk of transfers in larger facilities, which 

may be attributed to the broader range of resources and services they offer. In the Piedmont region, 

for instance, larger NHs more frequently host specialized units for residents with dementia or chronic 

neurological conditions, who generally require more intensive care, as well as in-house pharmacy 

services4. These organizational features may contribute not only to more effective management of 

complex conditions but also to a reduced reliance on emergency care. Finally, we found that a higher 

ratio of GPs to residents per occupied bed was slightly associated with an increased risk of transfer 

confirming that such a policy may lead to a higher number of residents being assigned to the same 

GP within the facility, facilitating regular and structured medical visits rather than episodic care. 

Our study has some limitations. Although we adopted a robust prospective design that enabled 

systematic data collection and temporal assessment of clinical events, the reliance on self-reported 

measures for unplanned transfers and their characteristics may have resulted in underreporting. To 

mitigate this potential bias, we implemented several data validation strategies, including regular 

meetings with the NH Director and the nurse project coordinator to review and verify reported events. 

Additionally, the collection of hospital discharge letters allowed for cross-checking the accuracy of 

reported symptoms and the reasons for transfer. Secondly, the timespan used to classify the timing of 

residents’ clinical manifestations as early or late was determined pragmatically. As a result, this 

approach may have introduced a risk of misclassification. However, we selected the 48-hour threshold 

as a conservative criterion, as this timeframe likely corresponds to a stage already close to acute 

deterioration, when timely interventions are less likely to meaningfully influence care processes or 

outcomes. Lastly, the use of backward selection in the multivariable Cox proportional hazards models 

resulted in the exclusion of some acknowledged predictors (e.g., median number of nurse hours per 

resident day, or time to admission). The analysis will be re-run before manuscript submission to 

ensure robustness and reconsider the inclusion of clinically relevant variables. 
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Conclusion 

Our findings confirm substantial variability in ED transfer rates among NHs and suggest that 

both individual and organizational factors play a key role in influencing such events. Many of these 

transfers were initiated by nursing staff without prior medical evaluation, and family members were 

rarely involved in the decision-making process. Although early clinical manifestations of 

deterioration were frequently documented, timely medical and nursing interventions alone did not 

appear sufficient to improve clinical outcomes. These findings underline the need to strengthen 

interdisciplinary collaboration, promote advance care planning, and ensure the availability of medical 

support in NHs. 
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Changes in Emergency Department Visits by Nursing Home Residents 
Before, During and After the COVID-19 Pandemic 

 

Abstract 
 

The COVID-19 pandemic significantly impacted emergency department (ED) visits by nursing home 

(NH) residents, leading to notable shifts in visit rates, characteristics, and outcomes over time. This 

retrospective study analyzed all-cause ED visits among NH residents aged over 65 at a large Italian 

hospital from 2019 to 2022. Non-COVID-19 visits declined sharply by 63.8% in 2020 and continued 

to remain below pre-pandemic levels in the following years. Compared to 2019, the risk of respiratory 

disease-related visits decreased significantly in 2021 and 2022. Conversely, the risk of mental health-

related visits, particularly for neurotic disorders, increased significantly, with a threefold rise in 2021 

and a fourfold rise in 2022. Similarly, fracture-related visits nearly doubled in 2021 and remained 

high in 2022. These findings underscore the pandemic's enduring effects on the health of NH residents 

and highlight the critical need to strengthen healthcare systems to effectively manage future health 

crises. 
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Introduction 
 

Despite the tight restrictions imposed by the Italian Government immediately after the first 

cases of infection were detected1, the COVID-19 epidemic quickly spread from northern Italy to other 

European countries, resulting in a global pandemic. Globally, from January 2020 to December 2021, 

official statistic registered nearly six million deaths for causes directly attributable to viral infection, 

but it is estimated that other 12 million people die due to the impact of the pandemic on health systems 

and society2. In this context, Italy was the country with the highest death toll among European 

countries with more than 180.000 deaths3. 

Nursing home (NH) setting were disproportionately affected by the COVID-19 pandemic4. 

Although with a wide variation across countries, NH residents accounted for up to 35% of deaths in 

total population5 and these figures may even be underestimated before tests became widely available6. 

Many factors seem associated with the high morbidity and mortality rate, including the 

vulnerable conditions of this group of population, as well as structural and organisational factors, 

such as household crowding, communal meal service, late ban on non-professional visits, the lack of 

access to outdoor areas, nurse staffing measures, occupancy or vaccination rates7-10. 
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During this unprecedented public health crisis, NH residents may have received suboptimal 

care. Firstly, to optimize resources and cope with the high number of hospitalized infected patients, 

most governments reduced or waived non-urgent elective activities in favour of expanding intensive 

care capacity11. Secondly, the shortness of specialised medical personnel and nursing staff may have 

increased the risk of unmet medical needs and inequalities12. Lastly, the fear of contagion and the 

awareness of a potentially adverse outcomes from COVID-19 infection seem to have altered the 

attitudes and preferences of residents and their families regarding treatment choices, particularly 

concerning hospital transfers13,14. 

The COVID-19 pandemic may have been influenced the number and characteristics of 

hospital admissions by NH residents15-17; however, the evidence remains scarce and fragmentary. In 

England, during the first wave, emergency admissions unrelated to COVID-19 decreased by 37% 

compared to the same period the previous year, while elective admissions dropped by 61%17. 

Similarly, a Canadian study reported a 34% decrease in the volume of admissions for non-COVID-

19 medical reasons between March and December 202015. 

In Italy, as in other industrialized countries, the COVID-19 vaccination campaign began in 

January 2021, with the goal of immunizing all NH residents and healthcare workers, identified as 

priority groups18. Nearly all NH residents received two doses of the BNT162b2 (Pfizer-BioNTech) 

vaccine fifteen days apart, resulting in a significant decrease in deaths and hospitalizations throughout 

202119. 

To our knowledge, no studies have analysed how the course of the COVID-19 pandemic and 

the availability of vaccines have influenced the number and characteristics of ED visits by NH 

residents, or how these trends evolved once the state of emergency was coming to end. While an 

increase in COVID-19-related visits is expected, it is unknown whether visits for other reasons 

decreased during the pandemic, as appears to have happened in the general population20,21 and 

whether and when the volumes returned to pre-pandemic levels. 

For these reasons, this study aims to compare the rate and characteristics of ED visits by NH 

residents before, during (both the pre- and post-vaccine phases), and after the COVID-19 pandemic, 

particularly for reasons other than COVID-19 among. 
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Methods 
 

We conducted a retrospective cross-sectional study utilizing the administrative data. We 

adhered to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 

guidelines for reporting22. 

Data were extracted from the database of an Italian university hospital with 570 beds, serving 

a catchment area of 650,000 people. The ED handles approximately 40,000 patients annually. 

 Since no specific code for identifying NH admissions was available, data were extracted from 

the hospital database using search terms like “nursing home*”, “home for aged”, and “NH” in various 

formats. 

All-cause ED visits by NH residents aged over 65 during the four-year span from 2019 to 

2022 were considered eligible. Considering seasonal effects on the reasons for unplanned transfers 

from NHs, we compared data over the same period. We define the COVID-19 pandemic as the period 

between March 1, 2020, and December 31, 20211. The COVID-19 period has been further divided 

into pre-vaccination (from March to December 2020) and post-vaccination periods (from March to 

December 2021). The year 2022 has been considered the post-pandemic period. 

We gathered demographic, clinical data, and characteristics of ED visits as documented in 

clinical charts. Demographic and clinical information of resident include sex, age, registered problem 

at the ED visit (psychomotor agitation, cardiovascular, respiratory, neurological, gastrointestinal 

symptom, metabolic disorder, fall/trauma, aspecific symptom, chest, abdominal or back pain, 

oedema, not traumatic bleeding, sense organ disorders, fever, poisoning, genitourinary symptoms, 

allergic reactions), primary diagnosis at discharge (coded by ICD-9). Data on ED visit characteristics 

included date and time on arrival and discharge, mode of admissions (ambulance with volunteers, 

ambulance with physician and nurse, ambulance with nurse, own vehicle), triage emergency code 

(very critical, critical, not very critical, non-critical) and disposition at discharge (discharge to NH, 

admitted to hospital, or death).The length of stay at the ED was calculated as i) time for medical 

evaluation (i.e, the interval between arrival and the initial medical assessment), ii) process time (i.e., 

the interval between the initial medical assessment and discharge), and iii) total time spent in ED. 

The causes for the visit were categorized as follows: 1) confirmed case of COVID-19 

infection, determined by a positive swab test (RT-PCR or antigen test); 2) suspected case of COVID-

19, indicated when a patient with acute respiratory illness presents at least one of the typical signs 

and symptoms of the disease (fever, dyspnea, or cough), 3) other cause, denoting an ED visit for 

reasons unrelated to COVID-19, 4) Other causes in patients with COVID-19 (e.g., falls). 
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The study was approved by the Ethics Committee of the University Hospital Maggiore della 

Carità of Novara (CE407/2023).  

 

Statistical methods 

The NH residents’ characteristics collected were summarized through descriptive statistics. 

Specifically, categorical variables were reported as absolute frequencies and percentages while 

numerical variables as median and interquartile ranges (Q1-Q3), since not normally distributed 

according to QQplot inspection and Shapiro-Wilks test. The association between categorical variables 

and time periods (pre-pandemic, pandemic pre and post vaccination and post-pandemic) was 

evaluated using the goodness of fit and independence Chi Square tests or Fisher Exact tests, while 

the Kruskall–Wallis test was applied to assess differences in medians among periods for numerical 

variables. Then, after excluding data from suspected or confirmed COVID-19 cases, we calculated 

the relative risk and corresponding 95% confidence interval (95%CI) for all non-COVID-19 

diagnoses at discharge with at least one case per year to evaluate if the probability to be discharged 

for each specific diagnosis increases or decreases in the specific time period compared to 2019. for 

all tests, type one error was set to 0.05. All analyses were performed using SAS 9.4 (SAS Institute, 

Cary NC). 

Results 
 

Trend in All-Cause ED visits 
 

From March to December each year, the number of ED visits by NH residents meeting the 

inclusion criteria was 571 (27.6%) in 2019, 470 (22.7%) in 2020, 456 (22%) in 2021, and 574 (27.7%) 

in 2022. Compared to 2019, all-cause ED visits declined during the pandemic, returning to pre-

pandemic levels by 2022 (Table 1). Specifically, ED visits decreased by 17.7% and 20.1% before and 

after the vaccine became available, respectively. 

Meanwhile, the incidence of ED visits per 1,000 NH residents increased over the four-year 
period. 

 

Characteristics of All-Cause ED visits 
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The demographic characteristics of individuals, as well as the timing and day of arrival in the 

ED, remained broadly consistent throughout the study period. However, the proportion of patients in 

pain at the arrival increased during the pandemic (Table 1). 

Over the four-year period, falls and trauma were the most common registered triage problems. 

However, in 2020, compared to 2019, falls and trauma showed a notable decline (-36%), along with 

other presenting problems such as cardiovascular (-67%) or genitourinary symptoms (-58%), 

abdominal pain (-44%), and neurological symptoms (-41%). By 2022, the frequency of the triage 

registered problems returned to pre-pandemic levels. In contrast, the incidence of respiratory 

symptoms rose by 78.1% in 2020 and remained high at 56.2% in 2022. 

Compared to 2019, the number of patients assigned a ‘very critical’ code at triage increased 

during and after the pandemic, particularly among those with respiratory symptoms. This rise 

occurred alongside a steady increase in the number of residents admitted to the hospital over the three-

year period from 2020 to 2022. 

The length of stay in the ED doubled during the pandemic and remained stable in 2022. 

However, while delays in 2020 and 2021 were mainly due to process times, in 2022, extended waits 

were primarily caused by delays in the initial medical evaluation. 

The Supplementary Table details discharge diagnoses for all-cause ED visits from 2019 to 

2022. Overall, the most common diagnosis was injury and poisoning (22.8%), notably fractures 

(6.3%) and sepsis (6.1%), followed by respiratory diseases (16.4%), primarily pneumonia and 

influenza (8.6%). Additionally, symptoms, signs, and ill-defined conditions accounted for 11.4% of 

diagnoses, with symptoms like fever, shock, abdominal pain, and diarrhea being the most prevalent 

(11.2%). 
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Table 1: Descriptive statistics of the characteristics of the Emergency Department Visits and the p-value of the test used to assess the difference between time periods 

 Pre-pandemic 
During During 

Post pandemic All period 
Chi 

square Pre-vaccinations Post-vaccinations 
 2019 2020 2021 2022 2019-2022  

 N (%) N (%) N (%) N (%) N (%) p-value 

Number of ED visits by NH residents/All the ED 
visits 

571/36978 470/25424 456/28641 574/31527  - 

Incidence of ED visits (x1000 NH residents) 15 18 16 18  - 

Number of ED visits (row percentages) 571 (27.57) 470 (22.69) 456 (22.02) 574 (27.72) 2071 <.0001^ 

Annual change (Δ,Δ%) Ref -101 (-17.69%) -115 (-20.14%) 3 (0.57%)  - 

Age, years       

     65-74 90 (15.76) 82 (17.45) 71 (15.57) 81 (14.11) 324 (15.64)  

     75-85 214 (37.48) 161 (34.26) 172 (37.72) 218 (37.98) 765 (36.94) 0.7762 

      >85 267 (46.76) 227 (48.30) 213 (46.71) 275 (47.91) 982 (47.42)  

Sex, female  335 (58.67) 279 (59.36) 275 (60.31) 366 (63.76) 1255 (60.60) 0.3061 

Experiencing pain 291 (50.96) 260 (55.32) 260 (57.02) 266 (46.36) 1077 (52.00) 0.0025 
Classification of causes for Emergency Department 
Visits 

      

    Confirmed COVID-19 0 (0.00) 84 (17.87) 7 (1.54) 18 (3.15) 109 (5.27)  

    Suspected COVID-19 0 (0.00) 111 (23.62) 72 (15.79) 96 (16.81) 279 (13.49)  

    Other causes 571 (100.00) 263 (55.96) 375 (82.24) 452 (79.16) 1661 (80.32) - 

    Other causes in patients with COVID-19 0 (0.00) 12 (2.55) 2 (0.44) 5 (0.88) 19 (0.92)  

Mode of admission at the ED       

     Ambulance with volunteers  519 (90.89) 389 (82.77) 414 (90.79) 519 (90.42) 1841 (88.89) 

<.0001 
     Ambulance with physician and nurse 31 (5.43) 69 (14.68) 32 (7.02) 37 (21.89) 169 (8.16) 

     Own vehicle 18 (3.15) 7 (1.49) 8 (1.75) 8 (1.39) 41 (1.98) 

     Ambulance with nurse 3 (0.53) 5 (1.06) 2 (0.44) 10 (1.74) 20 (0.97) 

Time at arrival at the ED       

Day of the week       

     Weekdays 447 (78.28) 351 (74.68) 331 (72.59) 437 (76.13) 1566 (75.62) 
0.1888 

     Weekends 124 (21.72) 119 (25.32) 125 (27.41) 137 (23.87) 505 (24.38) 
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Hour of the day       

     Daytime (from 7:00 am to 7:59 pm) 452 (79.16) 346 (73.62) 358 (78.51) 435 (75.78) 1591 (76.82) 
0.1363 

     Nighttime (from 8:00 pm to 6.59 am) 119 (20.84) 124 (26.38) 98 (21.49) 139 (24.22) 480 (23.18) 

Triage Emergency Code       

     Very critical 79 (13.84) 122 (25.96) 85 (18.64) 137 (23.87) 423 (20.42) 

<.0001° 
     Critical 276 (48.34) 206 (43.83) 211 (46.27) 207 (36.06) 900 (43.46) 

     Not very critical 215 (38.65) 142 (30.21) 159 (34.87) 229 (39.90) 745 (35.97) 

     Non-critical 1 (0.18) 0 (0.00) 1 (0.22) 1 (0.17) 3 (0.14) 

Main registered problems at the triage       

     Fall/trauma 116 (20.32) 74 (15.74) 101 (22.15) 116 (20.21) 407 (19.65) 

- 

     Respiratory symptoms 73 (12.78) 130 (27.66) 87 (19.08) 114 (19.86) 404 (19.51) 

     Aspecific symptoms 90 (15.76) 64 (13.62) 68 (14.91) 70 (12.2) 292 (14.10) 

     Fever 95 (16.64) 78 (16.6) 26 (5.7) 42 (7.32) 241 (11.64) 

     Neurological symptoms 59 (10.33) 35 (7.45) 35 (7.68) 75 (13.07) 204 (9.85) 

     Abdominal pain 43 (7.53) 24 (5.11) 44 (9.65) 42 (7.32) 153 (7.39) 

     Not traumatic bleeding  22 (3.85) 24 (5.11) 23 (5.04) 39 (6.79) 108 (5.21) 

     Genitourinary symptoms 31 (5.43) 13 (2.77) 24 (5.26) 24 (4.18) 92 (4.44) 

     Cardiovascular symptoms 15 (2.63) 5 (1.06) 17 (3.73) 21 (3.66) 58 (2.80) 

     Psychomotor agitation 3 (0.53) 9 (1.91) 6 (1.32) 9 (1.57) 27 (1.30) 

     Chest Pain 7 (1.23) 5 (1.06) 7 (1.54) 6 (1.05) 25 (1.21) 

     Sense organ disorders 4 (0.70) 4 (0.85) 3 (0.66) 5 (0.87) 16 (0.77) 

     Metabolic disorders 2 (0.35) 2 (0.43) 4 (0.88) 4 (0.7) 12 (0.58) 

     Poisoning 4 (0.70) 1 (0.21) 4 (0.88) 1 (0.17) 10 (0.48) 

     Oedema 3 (0.53) 1 (0.21) 2 (0.44) 3 (0.52) 9 (0.43) 

     Gastrointestinal symptoms 2 (0.35) 1 (0.21) 4 (0.88) 1 (0.17) 8 (0.39) 

     Back pain 2 (0.35) 0 (0.00) 1 (0.22) 1 (0.17) 4 (0.19) 

     Allergic reaction 0 (0.00) 0 (0.00) 0 (0.00) 1 (0.17) 1 (0.05) 

Disposition at discharge       

     Admission 276 (48.34) 294 (62.55) 287 (62.94) 349 (60.80) 1206 (58.23)  

     Discharge to NH 269 (47.11) 159 (33.83) 160 (35.09) 215 (37.46) 803 (38.77) 
<.0001 

     Refusal of admission or ED stay 19 (3.33) 3 (0.64) 5 (1.10) 3 (0.52) 30 (1.45) 
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     Died in the ED 7 (1.23) 14 (2.98) 4 (0.88) 7 (1.22) 32 (1.55) 

Type of the admission        

     Medical ward 244 (88.41) 271 (92.18) 246 (85.71) 314 (89.97) 1075 (89.21) 

0.2407°      Surgical ward 30 (10.87) 22 (7.48) 38 (13.24) 34 (9.74) 124 (10.21) 

     Intensive Care Unit 2 (0.72) 1 (0.34) 3 (1.05) 1 (0.29) 7 (0.58) 

ED length of stay in minutes, median (Q1-Q3)       

     Time for medical evaluation 51.5 (16.0-171.0) 27.5 (8.0-122.0) 79.0 (16.0-200.0) 135.0 (24.0-375.0) 63.0 (15.0-209.0) <.0001* 

     Process time 320.5 (179.5-688.5) 886.5 (415.0-1334.0) 758.0 (347.0-1211.0) 561.0 (254.0-1104.0) 546.0 (253.5-1123.5) <.0001* 

     Total ED Length of Stay 435.0 (267.0-927.0) 10630 (471.0-1412.0) 918.5 (437.5-1419.0) 957.0 (422.0-1433.0) 772.0 (366.0-1334.0) <.0001* 
^ Goodness of fit chi square test, ° Fisher exact test, * Kruskall-Wallis test 
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Suspected and confirmed cases 

In 2020, 44% of ED visits were for confirmed or suspected COVID-19 cases (Table 1). 

However, this proportion decreased significantly after vaccines became available. 

For confirmed cases of infection, the most prevalent diagnosis used were “Other diseases 

due to viruses and Chlamydiota” (e.g., 07982; 04311 codes) and “pneumonia and influenza” (e.g., 

4803; 4808; 4809; 48031; 48041; 485; 4869 codes) or “other diseases of respiratory system” (e.g., 

51881; 51884; 51891 codes) (Appendix 3). 

 

Non-COVID-19 Causes of ED Visit 

The ED visits for non-COVID-19-related causes decreased by 63.8% in 2020 compared to 

2019 (Table 1). In the subsequent years, the ED visits for non-COVID-19-related causes among NH 

residents gradually increased but remained below pre-pandemic levels, with a reduction of 14.2% in 

2021 and 21.4% in 2022. 

In the 2020, the largest reductions were marked by respiratory diseases not attributable to 

COVID-19 (-82%); endocrine, nutritional, metabolic diseases, and immunity disorders (-69%); 

symptoms, signs, and ill-defined conditions (-63%); injury and poisoning (-56%); diseases of the 

nervous system and sense organs (-54%); and diseases of the blood and blood-forming organs (-

54%). Conversely, compared to 2019, in 2020 the risk of ED visits for a disease of arterial or 

venous circulatory system increased (RR 2.53, 95% IC 1.19-5.40) (Table 3).      

After the first year of the pandemic, the risk of ED visits for mental disorders increased 

significantly. Compared to 2019, the likelihood of ED visits due to neurotic disorders rose threefold 

in 2021 (RR 3.16; 95% CI 1.65-6.05) and surged fourfold in 2022 (RR 4.47; 95% CI 2.45-8.17). A 

similar pattern was observed for fractures, with the probability of an ED visit for a fracture nearly 

doubling during and after the pandemic compared to 2019. 
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Table 3: Relative risks (RR) and 95% confidence intervals (95%CI) for the association between time periods and non-COVID-19 diagnosis at ED visits’ discharge 

 
Pre-pandemic 

N=571 

During  
Pre-vaccinations 

N=263 

During  
Post-vaccinations 

N=375 

Post pandemic 
N=452 

Non-COVID-19 diagnosis at discharge Ref RR (95% CI) RR (95% CI) RR (95% CI) 

Neoplasms - 1.30 (0.31-5.41) 0.61 (0.12-3.12) 0.51 (0.10-2.59) 

Endocrine, nutritional and metabolic diseases, and immunity disorders  

- 

0.68 (0.25-1.83) 1.71 (0.88-3.32) 1.11 (0.55-2.24) 

     Diseases of endocrine glands  0.72 (0.08-6.92) 1.02 (0.17-6.05) 0.84 (0.14-5.02) 

     Metabolic disorders  0.67 (0.22-2.03) 1.76 (0.85-3.65) 1.17 (0.54-2.53) 

Diseases of the blood and blood-forming organs  
- 

1.00 (0.39-2.61) 1.41 (0.65-3.05) 2.04 (1.03-4.03) 

     Anemia  1.09 (0.41-2.86) 1.40 (0.62-3.13) 2.11 (1.04-4.26) 

Mental disorders  

- 

1.54 (0.84-2.81) 2.16 (1.30-3.58) 3.00 (1.89-4.76) 

     Psychosis  1.78 (0.75-4.23) 0.97 (0.38-2.48) 1.26 (0.55-2.89) 

     Neurotic disorders, personality disorders, and other nonpsychotic mental disorders  1.34 (0.56-3.18) 3.16 (1.65-6.05) 4.47 (2.45-8.17) 

Diseases of the nervous system and sense organs  
- 

1.00 (0.39-2.61) 0.59 (0.21-1.63) 1.55 (0.76-3.20) 

     Disorders of the central nervous system  0.90 (0.32-2.54) 0.38 (0.11-1.34) 0.74 (0.29-1.86) 

Diseases of the circulatory system  

- 

1.45 (0.88-2.38) 1.35 (0.86-2.14) 1.37 (0.89-2.12) 

     Hypertensive disease  0.43 (0.05-3.70) 1.52 (0.44-5.22) 0.51 (0.10-2.59) 

     Other forms of heart disease  0.54 (0.15-1.91) 1.52 (0.69-3.35) 0.95 (0.4-2.23) 

     Cerebrovascular disease  2.17 (0.55-8.61) 1.52 (0.38-6.05) 2.53 (0.77-8.34) 

     Diseases of arterial and venous circulatory system  2.53 (1.19-5.40) 1.40 (0.62-3.13) 1.79 (0.86-3.71) 

Diseases of the respiratory system  

- 

0.39 (0.23-0.67) 0.39 (0.24-0.61) 0.35 (0.22-0.55) 

     Pneumonia and influenza  0.40 (0.18-0.88) 0.32 (0.15-0.68) 0.30 (0.15-0.61) 

     Other diseases of respiratory system  0.51 (0.23-1.14) 0.36 (0.16-0.80) 0.51 (0.26-0.98) 

Diseases of the digestive system   

- 

1.17 (0.75-1.83) 1.25 (0.84-1.85) 0.88 (0.58-1.34) 

     Diseases of oral cavity, esophagus, stomach, and duodenum  0.87 (0.27-2.74) 0.91 (0.33-2.49) 0.38 (0.10-1.37) 

     Diseases of intestines and peritoneum  0.88 (0.45-1.76) 1.24 (0.72-2.15) 0.80 (0.44-1.44) 

     Other diseases of digestive system  2.00 (0.93-4.33) 1.52 (0.71-3.25) 1.46 (0.70-3.03) 

Diseases of the genitourinary system  

- 

1.51 (1.00-2.28) 0.96 (0.63-1.48) 1.47 (1.02-2.11) 

     Nephritis, nephrotic syndrome, and nephrosis  2.17 (0.91-5.15) 1.83 (0.80-4.19) 1.89 (0.86-4.18) 

     Other diseases of urinary system 1.35 (0.82-2.22) 0.78 (0.46-1.34) 1.30 (0.84-2.01) 
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Diseases of the musculoskeletal system and connective tissue  - 1.38 (0.54-3.52) 1.66 (0.74-3.73) 1.03 (0.43-2.47) 

Symptoms, signs, and ill-defined conditions  
- 

0.81 (0.55-1.18) 0.67 (0.47-0.96) 0.81 (0.59-1.11) 

          Symptoms (fever, shock, abdominal pain, diarrhoea, etc.)  0.81 (0.55-1.19) 0.70 (0.49-1.00) 0.84 (0.61-1.15) 

Injury and poisoning  

- 

0.95 (0.74-1.22) 1.1 (0.89-1.35) 0.91 (0.74-1.13) 

     Fracture  2.00 (1.17-3.42) 2.23 (1.37-3.60) 1.75 (1.07-2.85) 

     Intracranial injury, excluding those with skull fracture  0.72 (0.40-1.30) 0.58 (0.33-1.02) 0.51 (0.30-0.89) 

     Superficial injury and contusion  0.51 (0.17-1.50) 0.90 (0.41-1.93) 1.63 (0.88-3.04) 

     Sepsi 0.74 (0.40-1.37) 0.96 (0.59-1.58) 0.66 (0.39-1.13) 
Bold: statistically significant associations 
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Discussion 
 

Our single-center retrospective study, conducted from 2019 to 2022, found that ED visits by 

NH residents declined during the pandemic, followed by a full recovery the following year. 

Additionally, nearly half of the ED visits in 2020 were for suspected or confirmed COVID-19 cases, 

while visits for non-COVID-19-related causes decreased by 63% compared to 2019. Furthermore, 

since the onset of the pandemic, there has been a marked increase in mental health disorders, 

particularly neurotic disorders, as well as a rise in the diagnosis of fractures. 

Following the global trend of ED visits in the general population, which saw a decrease 

ranging from 14% to 66% depending on the country and the period evaluated23-26, the absolute 

number of ED visits by NH residents also declined after the implementation of public health 

measures. However, the proportion of NH resident visits relative to the total number of ED visits 

increased over the four-year period. These findings align with and expand our understanding of the 

global impact of the pandemic, which has led to a significant increase in both mortality and morbidity 

among vulnerable NH residents27-29.  

Notably, a substantial portion of these ED visits were ascribed to confirmed or suspected 

infections, while visits for non-COVID-19-related causes saw a considerable decline. The high 

number of infected residents in long-term care facilities can largely be attributed to the frailty and 

susceptibility of older adults, combined with their need for close, personal care. However, many 

facilities were inadequately equipped to handle the challenges of the COVID-19 pandemic30,31. This 

issue was particularly acute during the early stages of the pandemic when hospitals were prioritized 

over long-term care settings for the allocation of personal protective equipment and medical 

supplies32. Additionally, poor staffing level and skill mix played a significant role in increasing the 

risk of COVID-19 infections and mortality33-35. In fact, while it has long been established that a higher 

ratio of registered nurses is linked to improved clinical care, stronger organizational performance, 

and better financial outcomes36, recent evidence shows that facilities with this staffing composition 

also experienced fewer COVID-19 cases and deaths35. 

To support primary care, Italy, following the example of other countries, has deployed 

specialized mobile geriatric teams to enhance integration between hospitals and NHs37,38. Although 

evidence on the effectiveness of this approach remains limited, this collaborative care model has 

enabled the on-site management of significant numbers of infected individuals, thereby reducing 
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overcrowding in acute care facilities. In addition to resource issues, certain government policies might 

also have contributed to breaches in infection control protocols. In the U.S., some states directed NHs 

to admit stable COVID-19-positive patients who couldn’t be accommodated in hospitals, sometimes 

incentivized by financial reimbursement39. During the pre-vaccination phase, facilities admitting 

COVID-19-positive patients saw an additional 6.95 infections and 2.31 deaths per 100 residents over 

the following 15 weeks34.  

The indirect impact of COVID-19 is also evident in the changes in diagnoses leading to ED 

visits. In the years following the pandemic outbreak, we observed a significant decrease in ED visits 

for non-COVID-19 respiratory issues, particularly pneumonia, influenza, and other respiratory 

diseases. While this reduction could be partly attributed to an overestimation of suspected COVID-

19 cases (which have been excluded from this analysis), similar trends were observed in the general 

population23,24. This decline is likely associated to social containment measures and improved 

adherence to hygiene practices by healthcare workers and visitors40. To the other hand, the risk of ED 

visits for mental illness among NH residents has increased sharply. Although effective in reducing 

infections and deaths, the social distancing measures and visitor bans had considerable consequences 

on the psychological and emotional well-being of NH residents41,42. Moreover, the challenges in 

providing person-centered care—due to staff emotional and physical exhaustion, work overload, and 

fear of contagion—may have further intensified anxiety and post-traumatic stress disorders among 

NH residents43.  

A similar increase was observed in the likelihood of ED visits for fractures, which doubled 

from 2020 to 2022 compared to the pre-pandemic rate. Reduced access to rehabilitation programs 

and the confinement of NH residents limited the possibility of movement, which increased the risk 

of functional decline and loss of autonomy. As highlighted by previous research, during the 

lockdown, NH residents experienced varying degrees of functional decline, ranging from 17% to 

77%, depending on the metrics used, timing of evaluation and infection rates44-46. 

The prolonged suspension of group activities and strict visitor restrictions were often enforced 

without the support of a comprehensive disaster management plan. This lack of preparedness created 

an "emergency vacuum," leaving care workers stranded to navigate the mounting challenges47. 

Consequently, nurses and nursing assistants worldwide felt abandoned and powerless as they 

confronted the potentially harmful effects of prevention and control measures in practice47-49.   

Our findings underscore the profound impact these strict measures had on residents' physical 

and psychological well-being. Social isolation and physical confinement should only be considered 
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temporary emergency measures and must never become long-term practices. Daily activities should 

be carefully continued by incorporating multidimensional strategies including contact regulation 

(e.g., assigning dedicated staff to specific resident groups), transmission-reduction interventions (e.g., 

maintaining adequate supplies of personal protective equipment), proactive screening and 

surveillance to identify positive cases early among staff and residents, and outbreak control protocols 

(e.g., quarantine) to effectively contain infection spread40. 

The length of stay increased significantly during the pandemic and has not returned to pre-

pandemic levels. Interestingly, during the pandemic, the excess length of stay in the ED was primarily 

due to delays in patient processing and management (throughput phase), likely caused by the time 

required for microbiological testing and inadequate bed capacity50. However, in 2022, the prolonged 

wait was primarily due to delays in the initial medical evaluation. Although the increased volume of 

ED visits from both the general population and NH residents may have contributed to the delay, it 

does not fully account for its extent. The shortage of emergency medicine physicians, likely 

exacerbated by the pandemic, may have had significant impacts on the quality of care, including 

longer wait times and overall patient experience51,52. 

Our study has several strengths. Previous research has typically focused on shorter time 

frames, often analyzing only the initial year of the pandemic, or has been limited to evaluating 

hospitalization volumes15-17. To the best of our knowledge, this is the first study to analyze the 

characteristics and causes leading to ED visits among NH residents. However, some limitations 

should also be considered. Firstly, as this is a single-center study, the results should be generalized 

with caution: countries with varying infection rates or hospitals with different characteristics may 

have shown different trends. Secondly, because the administrative database lacks specific codes to 

identify ED visits made by NH residents, relying on keywords to search the triage documents may 

have resulted in the omission of some visits. Lastly, the classification of ED visits based on a positive 

swab (confirmed case) or symptoms of illness (suspected case) may have introduced some 

inaccuracies. On one hand, the limited availability of swabs during the early stages of the pandemic, 

along with the potential for false-negative results, may have led to an underestimation of confirmed 

cases. On the other hand, respiratory illnesses caused by other pathogens may have been mistakenly 

categorized as suspected COVID-19 cases.  



127 
 

Conclusion 

The COVID-19 pandemic had direct and indirect effects on NH residents' ED visits, many of which 

continue into the post-pandemic period. This highlights the need for proactive training to enhance 

professionals' preparedness for crisis management and their involvement in developing disaster 

management plans. Further research is needed to fully understand the long-term consequences and to 

guide future interventions. 
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CONCLUSION AND FUTURE PERSPECTIVES 
 

This doctoral research has contributed to a better understanding of unplanned hospitalizations 

and ED visits among NH residents through a comprehensive and multi-method approach, including 

a systematic review, a prospective cohort study, and a retrospective analysis. 

Evidence from the systematic review and meta-analysis confirmed that quality improvement 

interventions can effectively reduce all-cause hospitalizations, although their impact on ED visits 

remains limited. This phase of the research also provided valuable insights into the types of change 

strategies employed, highlighting the critical role of implementation strategies—such as staff 

education, clinical leadership involvement, and audit-feedback mechanisms—in influencing the 

success of interventions. These findings suggest that not only the content of interventions, but also 

their duration and the way they are implemented, affect their effectiveness. Tailoring implementation 

strategies to the specific context of NHs may enhance intervention uptake and sustainability. 

The prospective study highlighted that ED transfers are driven by a combination of clinical 

factors (e.g., comorbidities, functional dependence) and organizational characteristics (e.g., 

availability of resources, services, and institutional policies). Furthermore, the analysis revealed 

several critical issues related to the current organizational model, including the limited capacity of 

GPs to provide timely medical assistance during episodes of acute clinical deterioration. This gap in 

medical coverage may lead to a lower threshold for transferring residents to hospital settings, even in 

situations where in-place management could have been feasible. Furthermore, the study pointed to a 

limited involvement of family members in the decision-making process surrounding ED transfers. 

This may reflect not only logistical challenges but also a broader underutilization of advance care 

planning and the lack of structured, shared decision-making mechanisms. The absence of these 

elements risks undermining person-centered care principles and may result in care pathways that are 

misaligned with residents' values, preferences, or goals of care. 

This initial analysis from the prospective study examined aggregated data on ED transfers 

from the nine NHs for which information on non-transferred residents was available. Future research 

will focus on a secondary analysis aimed at exploring the mechanisms that render some of these 

transfers potentially avoidable. To this end, a multidisciplinary team—comprising by a geriatrician, 

a general practitioner, and at least two nurses—will review all ED transfers that occurred in the 13 

participating NHs, accounting for nearly 350 ED transfers. The aim is to determine how many of 
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these events could be classified as potentially avoidable hospitalizations and, more importantly, to 

identify the underlying mechanisms specific to the Italian long-term care context. This process will 

involve a detailed examination of clinical manifestations, information recorded on the standardized 

transfer forms, and data reported in hospital discharge letters. A more in-depth investigation of clinical 

trajectories, decision-making processes, and contextual factors surrounding each event may help to 

identify specific patterns and actionable opportunities for prevention. 

Finally, the retrospective analysis showed how the COVID-19 pandemic led to a substantial 

and lasting shift in ED utilization patterns among NH residents, and how these patterns gradually 

stabilized in the post-pandemic period. Specifically, while the total number of ED visits decreased 

slightly in 2020, visits for non-COVID-related conditions dropped markedly and remained 

consistently below pre-pandemic level. Notably, the study identified a considerable post-pandemic 

increase in ED visits related to mental health issues and injuries, such as fractures. These trends 

suggest a potential deterioration in residents’ psychosocial and physical well-being during and after 

the pandemic, possibly linked to prolonged isolation, reduced mobility, and disruption of routine care.  

Altogether, these findings underscore the need for a paradigm shift in long-term care—from 

reactive responses to proactive, resident-centered approaches. This entails strengthening NH nurses’ 

ability to recognize early clinical changes and manage deterioration on site, as well as implementing 

individualized care plans aimed at reducing avoidable hospital transfers. At the same time, there is an 

urgent need to reconfigure the organizational model of the long-term care system by reinforcing 

essential resources. This means ensuring timely access to diagnostic services and expanding the 

provision of on-site medical care. 

As highlighted in Chapter 3, the introduction of roles such as advanced practice nurses with 

expertise in geriatric care could play a pivotal role in enhancing both the quality and appropriateness 

of care, while also improving the attractiveness of NHs as workplaces—particularly in Italy, where 

NHs are often viewed as less desirable settings by newly qualified nurses. 

In conclusion, this PhD research highlights the importance of strengthening the organizational 

infrastructure of NHs at both micro and macro levels. This requires improved staffing, targeted 

training, and enhanced clinical governance, as well as policy reforms that promote more integrated, 

sustainable, and resident-centered models of care. 
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Supplementary Table 2: The classification of delivery arrangements and implementation strategies employed according to the 
EPOC taxonomy 

 Delivery arrangement Delivery arrangement according to the 
EPOC taxonomy 

Implementation strategies Implementation strategies according to the 
EPOC taxonomy 

Ouslander et 
al (2011, USA) 

Early recognition and management of acute change of 
condition 
 
Improving communication strategies  
 
Emphasizing advanced care planning 
 
Improving transition towards palliative-oriented care 
 
Facilitating access to critical information during 
transition 
 
Care paths  
 

Case management 
 
 
Communication between providers 
 
Shared decision-making 
 
Continuity of care 
 
Transition of care 
 
 
Care pathways 
 

Leadership or corporate (for chains) support 
 
Facility champion who participated in a conference call 
every two weeks to discuss project implementation, 
successes, barriers, and case examples 
 
4-6 hours education session for team members 
 
Early warning tools, handoff tools, acute change 
condition cards, Advance care planning tool) 
 
Resident Transfer checklist, Resident transfer forms 
 
Acute care transfer review 

Local opinion leaders 
 
Communities of practice 
Local consensus processes 
 
 
Educational meetings 
 
Educational materials 
 
 
Reminders 
 
Continuous quality improvement 

Tena-Nelson 
et al (2012 
USA) 

Early recognition and management of acute change of 
condition 
 
Improving communication strategies  
 
Emphasizing advanced care planning 
 
Improving transition towards palliative-oriented care 
 
Facilitating access to critical information during 
transition 
 
Care paths  
 
Engagement of hospital and health system with the 
assistance of the affiliated hospital association 
 

Case management 
 
 
Communication between providers 
 
Shared decision-making 
 
Continuity of care 
 
Transition of care 
 
 
Care pathways 
 
Integration 
 
 

Leadership commitment 
 
Co-champions to coordinate training, facilitate the 
implementation and attend the program meetings and 
conference call 
 
Thirteen collaborative educational sessions (didactic 
component followed by interactive peer-sharing of 
experiences and effective practices, high-fidelity patient 
simulation) 
 
Early warning tool, handoff tool,  
advance care planning tool 
 
Patient transfer form and checklist  
 
Structure review of each unplanned transfer  
 
Tools utilization to achieve performance benchmarks 

Local opinion leaders 
 
Communities of practice 
Local consensus processes 
 
 
Inter-professional education 
 
 
 
 
Educational materials 
 
Reminders 
 
 
Continuous quality improvement 
 
Monitoring the performance of the delivery of 
healthcare 

Lisk et al., 
(2012, UK) 

Part 1 and 2 
Establishing a partnership between primary and 
secondary care 
 
Medical advisory meetings with GPs, NH managers 
and a geriatrician consultant 
 
Daily telephone advice by a consultant geriatrician 
 
 
Provision of intravenous antibiotics and fluids by a 
health care company 

Part 1 and 2 
Integration 
 
 
Teams 
 
 
The use of information and communication 
technology 
 
Outreach services 
 

Part 1 and 2 
Retrospective audit on residents’ admissions 
 
Root cause analysis of each transfer 

Part 1 and 2 
Audit and feedback 
 
Continuous quality improvement 
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Promoting end-of-life care 
 
Only part 2: 
Setting up an email alarm system to inform 
geriatricians when a NH resident was admitted  
 
When the admission is due to specific diseases the 
geriatrician reviewed if the residents could be 
discharged 

 
Continuity of care 
 
Only part 2: 
The use of information and communication 
technology 
 
Site of service delivery 

Boyd et al. 
(New Zealand, 
2014) 
 
 

Improving integration between primary and secondary 
care services 
 
Proactive outreach visits and clinical support 
(Mean time spent for each facility 1.9 hours per 
month) by the GNS 
Wound care consultant 
 
Care coordination for high-risk residents 
 
Comprehensive geriatric assessments for resident 
 
Telephone support by the GNS 

 
In both groups  
 
RN care guides for common geriatric problems 
 

Integration 
 
 
Outreach services 

 
 

 
 
Coordination of care amongst different providers 
 
Comprehensive geriatric assessment 
 
The use of information and communication 
technology 
 
In both groups  
 
Care pathways 

Extensive consultation with leadership and staff to 
discuss program development and implementation 
 
Ad hoc clinical coaching (mean 2.3 sessions per facility 
in 12 months) and education sessions for nurses and 
care assistants (mean 5.5 sessions per facility).  
 
Quarterly district-wide education sessions 

 
 
 

Local consensus processes  
Local opinion leaders 
 
Educational meetings 
 
 
 
Inter-professional education 
 
 
 

Oliver & 
Chidwick 
(2014, Canada) 

 

Improving shared decision-making process during 
transitions 
 
Consultation service by an ethicist to residents, 
families, and NH staff (N=60 consultations) 
 

Shared decision-making 
 
 
Outreach services 

Education and support to NH staff (11 formal sessions, 
lasting from 10 minutes to 1-hour) 
 
Formal and informal educational sessions for residents 
and their families to ease end-of-life discussions 
 
Educational material for residents and their families 
 
Root-cause analysis of error-based hospitalizations 

Educational meetings 
 
 
Patient-mediated interventions 
 
 
Educational materials 
 
Continuous quality improvement 

Connolly et al. 
(2015, New 
Zealand) 

District GNS provided outreach to facilities 
 
Improving integration between NHs and the district 
board 
 
A multidisciplinary team delivered outreach tailored 
to facility needs 
 
Early recognition and management of acute change of 
condition 
 
Emphasizing advanced care planning 
Improving end stage of dementia care 
 

Outreach services 
 
Integration 
 
 
Teams 
 
 
Case management 
 
 
Shared decision-making 
Disease management 

Baseline facility assessment with gerontology nurse 
specialist and NH clinical leadership 
 
Monitoring and benchmarking of resident indicators 
 
 
Three 1-hour multidisciplinary team meetings to 
proactive review residents’ needs 
 
Gerontology education and clinical coaching for nurses 
and caregivers facilitated by the GNS 

Tailored interventions 
 
 
Monitoring the performance of the delivery of 
healthcare 
 
Communities of practice 
 
 
Educational meetings 

Rolland et al 
(2016, France) 
 
 

Broad QI to improve residents’ health outcomes 
 
Internal organization improvement of the services 
provided by the NH  
Two half-day meetings between hospital geriatricians 
and staff  

Disease management 
 
 
Integration 

In both groups 
 
Audit and feedback to inform about its own structure, 
resident health status and QIs 
 
Intervention group only 
 

In both groups 
 
Audit and feedback 
 
 
Intervention group only 
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Quality report critically discussed during cooperative 
work meetings (at least two half-day meetings during 
the first 6 months) between NH leadership and a 
volunteer public hospital geriatrician 
 
Individualized strategies for each NH 
 
NH staff and GP consultation on the program 
 
Assessment scales implementation 

Monitoring the performance of the delivery of 
healthcare 
 
 
 
Tailored interventions 
 
Local consensus processes 
 
Educational materials 

Hullich et al., 
(2016, 
Australia) 

ED advance nurse coordination of the service 
 
Evidence-based algorithms for common geriatric 
problems 
 
12-hour nurse-led telephone consultation service 
provided by ED registered nurses 
 
 
In case of transfer, telephonic clinical handover 
between NH and ED, including goal of care 
 
Proactive case management provided by a GNS in ED 
setting  
 
Recognition and management of acute change of 
condition  
 
Collaborative relationships across NHs, GPs, 
ambulance, local hospitals, and EDs  
 
 

Coordination of care amongst different providers 
 
Care pathways 
 
 
Triage 
The use of information and communication 
technology 
 
Transition of care 
 
 
Comprehensive geriatric assessment 
 
 
Case management 
 
 
Integration 

NH staff education onsite + ongoing education on 
request 
 
 
 

Educational meetings 
 
 
 

Graham & 
Campbell 
(2017, 
Northern 
Ireland) 

Integrated care partnership between health and social 
care providers 
 
Improving communication strategies  
 

Integration 
 
 
Communication between providers 

Leadership and staff engagement. 
 
1-2 local champions to cascade their learning and 
knowledge to all staff 
 
Education session for facility champion (two-day 
tailored clinical skills programme) 
 
The social trust facilitator support staff to develop 
clinical skills  
 
Handoff tool  
 
Root causes of decisions to attend the ED 
 
Foster a person-centred culture 

Local opinion leaders  
 
Local consensus processes 
 
 
Educational meetings 
 
 
Educational outreach visits, or academic detailing 
 
 
Educational materials 
 
Continuous quality improvement 
 
Organisational culture 

Oliver & 
Chidwick 
(2017, Canada) 

Improving shared decision-making process during 
transitions 
Promote end-of-life discussions 
 

 
Shared decision-making 
 
 
 

“Individualized Summary” sheet to align decision-
making with residents’ preferences  
 
Local champion to facilitate the change, collect and 
report data, and participate in group check-ins monthly. 
Collaborative work with an ethicist 
 
9-day learning programme 
 

Patient-mediated interventions 
 
 
Communities of practice 
 
 
 
Educational meetings 
 
Educational materials 
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Poster, information sheet and tools to support goal-of-
care discussions 

Kane et al.  
(USA, 2017) 
 
 

 

Early recognition and management of acute change of 
condition 
 
Improving communication strategies  
 
Emphasizing advanced care planning 
 
Improving transition towards palliative-oriented care 
 
Facilitating access to critical information during 
transition 
 
Care paths  
 
Medication review 
 
 

Case management 
 
 
Communication between providers 
 
Shared decision-making 
 
Continuity of care 
 
Transition of care 
 
 
Care pathways 
 
Disease management 

Organizational and leadership commitment  
 
Facility champion and cochampion to facilitate 
implementation and training who participated in 
monthly phone calls and follow up webinars with the 
study team 
 
Two phases of distance educational sessions: an 
intensive 10- week training program + monthly follow-
up webinars. 
 
Early warning tool, handoff tool, advance care planning 
tool 
 
Patient transfer form and checklist  
 
Structure review of each unplanned transfer  

Local opinion leaders 
 
Communities of practice 
Local consensus processes 
 
 
 
Educational meetings 
 
 
 
Educational materials 
 
 
Reminders  
 
Continuous quality improvement 

Rask et al., 
(2017 USA) 

Early recognition and management of acute change of 
condition 
 
Improving communication strategies  
 
Emphasizing advanced care planning 
 
Improving transition towards palliative-oriented care 
 
Facilitating access to critical information during 
transition 
 
Care paths  
 

Case management 
 
 
Communication between providers 
 
Shared decision-making 
 
Continuity of care 
 
Transition of care 
 
 
Care pathways 
 

For all the facilities  
Early warning tools, handoff tools, decision support 
tool, advance care planning tool, information transfer  
 
Corporation A 
 
Leadership support 
 
Structure review of each unplanned transfer  
 
Technical onsite coaching and telephone support by the 
regional nurse 
 
Facility champion who led implementation 
 
Weekly webinars-based learning 
 
Real time data sharing to target operational support 
 
Corporation B 
 
Senior level champion to assure middle level 
management support 
 
A weekly corporate nurse visit 
 
Ad hoc webinars and refresh training 
 
QIO facilities 

 
Regional training held by QIO 
Web-based training, conference calls and webinars to 
facilitate implementation 

 
4 on-site visits for ensure technical assistant 
 
Facility champion to assist training 

Educational materials 
Reminders 
 
 
Corporation A 
 
Local opinion leaders 
 
Continuous quality improvement 
 
Managerial supervision 
 
 
Local consensus processes 
 
Educational meetings 
 
Audit and feedback 
 
Corporation B 
 
Local opinion leaders 
 
 
Managerial supervision 
 
Educational meetings 
 
QIO facilities 
 
Educational meetings 
 
 
 
Educational outreach visits, or academic detailing 
 
Local consensus processes 
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ElBestawi  & 
Kohm 
(Canada, 2018) 

Identification and management of early decline Case management Early warning tool; manuals with guidance documents.  
 
Small group education sessions for personal care 
workers and registered staff 
Local champions assisted in training staff and provided 
feedback any barriers to the project implementation 
 
Coaching and feedback by the tool developer team  

Educational materials 
 
 
Educational meetings 
 
Local consensus processes 
 
Audit and feedback 
 

Sheaff et al. 
(2018., UK) 

Improving the care of people with dementia 
 
Early observation of emerging health-related 
problems and remedial action 

Disease management 
 
Case management  

Collection of the managers’ ideas for conducting the 
training 
 
Context and staff training needs assessment 
 
8-hour multi-module training programme 
 
Facility champion who received support by a dementia 
learning facilitator during regular visits  
 
Iterative leaning process utilization by the dementia 
learning facilitators 
 
Care audit and networking activities (teleconferences; 
web-based forum; monthly team wards; newsletter; 
annual conference) 

Local opinion leaders 
 
 
Tailored interventions 
 
Educational meetings 
 
Local consensus processes  
Educational outreach visits, or academic detailing  
 
Continuous quality improvement 
 
 
Audit and feedback 

Connolly et al. 
(2018, New 
Zealand) 

District GNS provided outreach services to facilities 
 
Improving integration between NHs and the district 
board 
 
A multidisciplinary team delivered outreach tailored 
to facility needs 
 
Early recognition and management of acute change of 
condition 
 
Emphasizing advanced care planning 
Improving end stage of dementia care 
 

Outreach services 
 
Integration 
 
 
Teams 
 
 
Case management 
 
 
Shared decision-making 
Disease management 

Baseline facility assessment with gerontology nurse 
specialist and NH clinical leadership 
 
Three 1-hour multidisciplinary team meetings to 
proactive review residents’ needs 
 
Gerontology education and clinical coaching for nurses 
and caregivers facilitated by the GNS 

Tailored interventions 
 
 
Communities of practice 
 
 
Educational meetings 

Stadler et al 
(2019, USA) 

Multiprofessional team provided longitudinal care (5 
physicians, 3 NPs, 1 physician assistant) 
 
2-3 providers assigned to each NH 
After-hours calls managed by the team 
 
Advanced care planning elicitation 
 
Increased engagement of the provider during an acute 
care event 
 
Improving integration between NHs and hospital care 
setting 
 

Teams 
 
 
Outreach services 
 
 
Shared decision-making 
 
Case management 
 
 
Integration 

Leadership’s support 
 
Regular meetings to share results 
 
Nurse-led education session with all nursing staff to 
increase engagement in acute events 
 
Hospital transfers case review (twice monthly, last one 
hour) 
 
Clinical encounters facilitated by a social worker or 
nurse to elicit advance care plans 
 
Monthly reports of patients whose plans were missing 
advance care plans items to providers 
 

Local opinion leaders 
 
Audit and feedback 
 
Educational meetings 
 
 
Continuous quality improvement 
 
 
Patient-mediated interventions 
 
 
Routine patient-reported outcome measures 
 

Sampson et 
al., (2020, UK) 

Early recognition and management of acute change of 
condition 
Care pathways 

Case management 
 
Care pathways 

1-day workshop for two local champions who was 
supported also with a project handbook. 

Local consensus processes 
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Improving communication strategies  
 

 
Communication between providers 
 
 

Weekly contacts with project managers and local 
champions. 
Establishment of a practice development support group 
between the local champion and diver stakeholders 
 
Initial meeting between research team and NH 
managers 
 
Intervention co-designed with staff 
 
Early warning tool, handoff tool 

 
Communities of practice 
 
 
Local opinion leaders 
 
 
Tailored interventions 
 
Educational materials  

Giebel et al 
(2020, 
England) 

A multidisciplinary team provided direct care and 
support to NH staff (community matrons, palliative 
care nurses, GP, community geriatrician, NP) 
 
Community matrons provided proactive and reactive 
care (urgent presentations)  
 
24-h televideo assessment by a NP 
 
Evidence-based protocols for common clinical 
conditions 
 
Improving integration between NHs and primary care 
setting 

Teams 
 
 
 
Outreach services 
 
 
Telemedicine 
 
Care pathways 
 
 
Integration 

QI quarterly collaborative meetings to update on 
progress and share good practice 
 
Bimonthly work stream meetings to encourage 
collaborative working  
 
Training to NH staff in QI methods and clinical skills 
 
Monthly newsletter 

Continuous quality improvement 
 
 
Communities of practice 
 
 
Educational meetings 
 
Audit and feedback 

Vadnais et al. 
(2020 USA) 
 

Elements common to all initiatives: 
 
Early recognition and management of acute change of 
condition 
 
Improving communication strategies  
 
Improving transition towards palliative-oriented care 
 
Improving coordination between NH staff and 
primary care and specialist and hospitals 
 
Medication review 
 
Facilitate residents’ transitions to and from inpatient 
hospitals and nursing facilities 
 
Alabama (AQAF) 
 
Care paths  
 
 
 
 
 
 
 
 
 
 
 
 
 

Elements common to all initiatives: 
 
Case management 
 
 
Communication between providers 
 
Continuity of care 
 
 
Coordination of care amongst different providers 
 
Disease management 
 
Transition of care 
 
 
Alabama (AQAF) 
 
Care pathways 
 
 
 
 
 
 
 
 
 
 
 
 
 

Elements common to all the initiatives: 
 
Education sessions for clinical NH staff  
 
Early warning tool, handoff tool 
 
Changing facility culture toward treating residents in 
house 
 
 
 
 
 
 
 
 
 
Alabama (AQAF) 
Quality Assurance and Performance Improvement 
teams 
 
Full-time trained RN to coaching staff 
 
The RNs analysed facility level hospitalizations and 
present these data to their facilities 
 
Patient transfer form and checklist  
 
Root Case Analysis tool, Quality improvement feedback 
Reports of Hospital Transfers 
 
Administrative leadership training and engagement 
 

Elements common to all the initiatives: 
 
Educational meetings 
 
 
Educational materials 
 
Organisational culture 
 
 
 
 
 
 
 
 
 
Alabama (AQAF) 
Communities of practice 
 
Educational outreach visits, or academic detailing 
 
 
Audit and feedback 
 
 
Reminders 
 
Continuous quality improvement 
 
 
Local opinion leaders 
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Indiana (OPTIMISTIC) 
Full-time RN at each NH performing direct clinical 
care and NP (one for three-four facilities)  
 
Emphasizing advanced care planning 
 
Care paths  
 
Intensive clinical review of residents in response to a 
resident transition or change of condition by an 
APRN. The collaborative care review processes were 
review by a geriatrician 
 
 
Missouri (MOQI) 
Full-time advanced practice registered nurses at each 
NH to provide patients’ assessments and direct 
clinical care  
 
E-tablets for NPs; Care Mail for hospital transfers; 
Care View portal 
 
 
 
 
 
 
Nebraska (Alegent)  
APRN rotate across multiple NHs performing direct 
clinical care (1–2 days per week in each facility) 
 
Dental care provided by visiting dental hygienists 
 
 
Nevada (ATOP) 
APRNs and RN rotate across multiple NHs 
performing direct clinical care (1–4 days per week in 
each facility) 
 
Emphasizing advanced care planning 
 
Care paths  
 
Web registry of residents with risk assessments and 
tools 
 
New York (NY-RAH) 
Emphasizing advanced care planning 
 
Care paths  
 
Digital transmission of patient discharge information 
and hospital documentation 
 
Pennsylvania (UPMC-RAVEN) 
Full-time APRNs with some RN support in large 
facilities at each NH performing direct clinical care 
(one RN for 2-3 facilities; one APRN for 1-2 
facilities) 

Indiana (OPTIMISTIC) 
Role expansion or task shifting 
 
 
 
Shared decision-making 
 
Care pathways 
 
Comprehensive geriatric assessment 
 
 
 
 
Missouri (MOQI) 
 
Role expansion or task shifting 
 
 
 
The use of information and communication 
technology 
 
 
 
 
Nebraska (Alegent)  
Role expansion or task shifting 
 
 
Outreach services 
 
 
Nevada (ATOP) 
Role expansion or task shifting 
 
 
 
Shared decision-making 
 
Care pathways 
 
Quality and safety system 
 
 
New York (NY-RAH) 
Shared decision-making 
 
Care pathways 
 
The use of information and communication 
technology 
 
Pennsylvania (UPMC-RAVEN) 
Role expansion or task shifting 
 
 
 
 

Indiana (OPTIMISTIC) 
Organizational and leadership commitment  
 
Facility champion 
 
APRN discussed quality of life, plan of care, and 
advance directives and responded to resident and family 
concerns 
 
 
 
 
 
 
Missouri (MOQI) 
An expert QI support team including a care transitions 
coach, INTERACT/QI coach, health information 
technology coordinator, and project medical director  
 
Patient transfer form and checklist  
Root Case Analysis tool, Quality improvement feedback 
Reports of Hospital Transfers 
 
Real time feedback reports to research team and NH 
leadership 
 
Nebraska (Alegent)  
 
- 
 
 
 
 
Nevada (ATOP) 
Root Case Analysis tool, Quality improvement feedback 
Reports of Hospital Transfers 
 
Patient transfer form and checklist  
 
Training for NH leadership 
 
Web-based data sharing of resident reports for staff 
 
Progress report to the facility 
 
New York (NY-RAH) 
Full-time Registered Nurse Care Coordinators acted as 
consultant and educators 
 
Patient transfer form and checklist  
 
Monthly summary data to nursing facility leadership 
 
Pennsylvania (UPMC-RAVEN) 
Root Case Analysis tool, Quality improvement feedback 
Reports of Hospital Transfers 
 
Tailored educational components for training in each 
facility.  

Indiana (OPTIMISTIC) 
Local opinion leaders 
 
Local consensus processes 
 
Patient-mediated interventions 
 
 
 
 
 
 
 
 
Missouri (MOQI) 
Communities of practice 
 
 
 
Reminders 
Continuous quality improvement 
 
 
Audit and feedback 
 
 
Nebraska (Alegent)  
 
- 
 
 
 
 
Nevada (ATOP) 
Continuous quality improvement 
 
 
Reminders 
 
Educational meetings 
 
Routine patient-reported outcome measures 
 
Audit and feedback 
 
New York (NY-RAH) 
Educational outreach visits, or academic detailing  
 
 
Reminders 
 
Audit and feedback 
 
Pennsylvania (UPMC-RAVEN) 
Continuous quality improvement 
 
 
Tailored interventions 
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Emphasizing advanced care planning 
 
Care paths  
 
Telemedicine and after-hours NP support 

 
Shared decision-making 
 
Care pathways 
 
Telemedicine  

Kaasalainen 
et al.  
(2020, Canada) 
 

 

Improving transition towards palliative-oriented care 
 
Facilitating access to critical information during 
transition 
 
Community palliative care consultant 

Shared decision-making 
 
Continuity of care 
 
 
Outreach services 

Facility interdisciplinary trained champion team leader 
of a palliative team 
 
Monthly, Comfort Care Rounds facilitated by external 
palliative experts 
 
Condition-specific pamphlets for families. Palliative 
Performance Scale adoption to trigger end of life 
conversations  
 
Program redefinition with participating NH and 
Palliative Approach toolkit adaptation  
 
Palliative care Conferences with residents and families 
Post-bereavement follow-up  
 
 

 

Communities of practice 
Local consensus processes 
 
Educational outreach visits, or academic detailing 
 
 
Educational materials 
 
 
 
Tailored interventions 
 
 
Patient-mediated interventions 
 
 
 
 
 

Damery et al. 
(2021, UK) 

 

Improving care (dementia, falls, tissue viability, 
infections, etc.) 

Disease management Promoting a culture that could reduce avoidable harms 
 
Training for all level of managers and staff in QI 
methods and avoidable harms. 
 
Project facilitator visited each NH to give support and 
QI coaching 
 
Tracking harms using a calendar to record safety 
incidents  
 
Leadership engagement 
 
Managers and staff co-designed the QI project 
identified specific areas for improvement 
 
PDSA cycle and process mapping to get improvements 
 
Regular managers forums, “celebrating success” events, 
bi-monthly newsletters to highlight achievements  

Organisational culture 
 
Educational meetings 
 
 
Educational outreach visits, or academic detailing  
 
 
Clinical incident reporting 
 
 
Local opinion leaders 
 
Local consensus processes 
 
 
Continuous quality improvement 
 
 
Audit and feedback 

Hullich et al., 
(2021, 
Australia) 

24-hour nurse-led telephone consultation service 
provided by ED registered nurses 
 
 
Evidence-based algorithms for common geriatric 
problems 
 
In case of transfer, telephonic clinical handover 
between NH and ED, including goal of care 
 
Proactive case management provided by a GNS in ED 
setting  
 

Triage 
The use of information and communication 
technology 
 
Care pathways 
 
 
Transition of care 
 
 
Comprehensive geriatric assessment 
 
 

NH staff education using train-the trainer model (with 
NH and Ed trainers) 
 
 
Ongoing change management  

Educational meetings 
 
 
Continuous quality improvement 
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Recognition and management of acute change of 
condition  
 
Improving communication strategies  
 
Coordination for the ACE program key stakeholders. 
 
Community of practice supports relationships and 
collaboration across NHs, GPs, ambulance, local 
hospitals, and EDs  
 
 

Case management 
 
 
Communication between providers 
 
Coordination of care amongst different providers 
 
Integration 

Abbreviations: NH, Nursing Home; GP, General Practitioner; GNS, Gerontology Nurse Specialist; NP, Nurse Practitioner; ED, Emergency Department, RN, Registered Nurse, 
SBAR, situation, background, assessment, recommendation, S&W, Stop and Watch Early Warning  
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Supplementary Table 3: Subgroup analyses by outcome and study design 
Outcome Number 

of 

studies 

Rate 

Ratio 

95% IC H2 Number 

of 

studies 

Rate 

Ratio 

95% IC H2 Number 
of 

studies 

Rate 
Ratio 

95% IC H2* 

All-cause Hospital Admissions  RCT subgroup 

N=5 

CBA subgroup 
N=2 

UBA subgroup 
N=5 

By QI duration 

  ≤6 months 

  7-12 months 

  >12 months 

 

1 

3 

1 

 

1.11 

0.74 

1.02 

 

0.41 – 3.01 

0.65 – 0.85 

0.83 – 1.26 

 

- 

1.00 

- 

 

 

1 

1 

 

 

0.59 

0.17 

 

 

0.43 – 0.81 

0.16 – 0-17 

 

 

- 

- 

 
 

3 
2 
- 
 

 
 

0.38 
0.96 

- 

 
 

0.17 – 0.86 
0.67 – 1.38 

 
 

75.92 
19.85 

By type of delivery 

arrangements 

  - Coordination and 

management of care processes 

  - Coordination and 

management of care processes 

                        and 

    Changes in how, when and 

where healthcare is organized 

and delivered, and who delivers 

healthcare 

 

 

3 

 

 

 

2 

 

 

0.78 

 

 

 

0.76 

 

 

0.64 – 0.94 

 

 

 

0.63 – 0.93 

 

 

3.13 

 

 

 

1.00 

 

 

- 

 

 

 

2 

 

 

- 

 

 

 

0.31 

 

 

- 

 

 

 

0.09 – 1.07 

 

 

- 

 

 

 

59.4 

 
 
 

3 
 
 
 
 
 

2 

 
 
 

0.65 
 
 
 
 
 

0.42 

 
 
 

0.28 – 1.51 
 
 
 
 
 

0.12 – 1.45 

 
 
 

189.91 
 
 
 
 
 
70.01 

By number of implementation 

strategies 

   ≤5 strategies employed 

   ≥6 strategies employed 

 

 

3 

2 

 

 

0.87 

0.76 

 

 

0.65 – 1.17 

0.63 – 0.93 

 

 

1.00 

1.00 

 

 

1 

1 

 

 

0.59 

0.17 

 

 

0.43 – 0.81 

0.16 – 0-17 

 

 

- 

- 

 

 

3 

2 

 

 

0.37 

1.00 

 

 

0.17 – 0.79 

0.75 – 1.32 

 

 

56.32 

17.64 
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Outcome Number 

of 

studies 

Rate 

Ratio 

95% IC H2 Number 

of 

studies 

Rate 

Ratio 

95% IC H2 Number 
of 

studies 

Rate 
Ratio 

95% IC H2* 

ED Visits RCT subgroup 

N=1 

CBA subgroup 
N=3 

UBA subgroup 
N=3 

By QI duration 

  ≤6 months 

  7-12 months 

  >12 months 

 

1 

- 

- 

 

0.91 

- 

- 

 

0.30 – 2.72 

- 

- 

 

- 

- 

- 

 

- 

1 

2 

 

- 

1.17 

0.34 

 

- 

0.69 – 1.99 

0.08 – 1.46 

 

- 

- 

20.21 

 
 
- 
- 
3 

 
 
- 
- 

0.66 

 
 
- 
- 

0.49 – 0.90 

 
 
- 
- 

21.18 

By type of delivery 

arrangements 

  - Coordination and 

management of care processes 

  - Coordination and 

management of care processes 

                        and 

    Changes in how, when and 

where healthcare is organized 

and delivered, and who delivers 

healthcare 

 

 

1 

 

 

 

 

- 

 

 

 

 

0.91 

 

 

 

 

- 

 

 

 

0.30 – 2.72 

 

 

 

 

- 

 

 

 

- 

 

 

 

 

- 

 

 

1 

 

 

 

 

2 

 

 

0.75 

 

 

 

 

0.44 

 

 

0.39 – 1.42 

 

 

 

 

0.07 – 2.90 

 

 

- 

 

 

 

 

50.96 

 

 

1 

 

 

 

 

2 

 

 

0.49 

 

 

 

 

0.78 

 

 

0.48 – 0.51 

 

 

 

 

0.70 – 0.87 

 

 

- 

 

 

 

 

1.00 
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By number of implementation 

strategies 

 ≤5 strategies employed 

   ≥6 strategies employed 

 

 

 

1 

- 

 

 

 

0.91 

- 

 

 

 

0.30 – 2.72 

- 

      
 
 

 

2 

1 

 

 

 

0.49 

0.78 

 

 

 

  0.48 – 0.51 

0.70 – 0.87 

 

 

 

- 

1.00 

 

 

 

Outcome Number 

of 

studies 

Rate 

Ratio 

95% IC H2 Number 

of 

studies 

Rate 

Ratio 

95% IC H2 Number 
of 

studies 

Rate 
Ratio 

95% IC H2* 

Potentially Avoidable 

Hospitalizations  

RCT subgroup 

(N=3) 

CBA subgroup 
(N=1) 

UBA subgroup 
(N=0) 

By QI duration 

  ≤6 months 

  7-12 months 

  >12 months 

 

- 

2 

1 

 

- 

0.68 

1.07 

 

- 

0.57 – 0.81 

0.85 – 1.53 

 

- 

1.00 

- 

 

- 

- 

1 

 

- 

- 

 

- 

- 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

- 
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By type of delivery 

arrangements 

  - Coordination and 

management of care processes 

  - Coordination and 

management of care processes 

                        and 

    Changes in how, when and 

where healthcare is organized 

and delivered, and who delivers 

healthcare 

 

 

2 

 

 

 

 

 

1 

 

 

0.68 

 

 

 

 

 

1.07 

 

 

0.57 – 0.81 

 

 

 

 

 

0.85 – 1.53 

 

 

1.00 

 

 

 

 

 

- 

 

 

- 

 

 

 

 

 

1 

 

 

- 

 

 

 

 

 

0.15 

 

 

- 

 

 

 

 

 

0.15 – 0.16 

 

 

- 

 

 

 

 

 

- 

 

 

- 

 

 

 

 

 

- 

 

 

- 

 

 

 

 

 

- 

 

 

- 

 

 

 

 

 

- 

 

 

- 

 

 

 

 

 

- 

By number of implementation 

strategies 

   ≤5 strategies employed 

   ≥6 strategies employed 

 

 

2 

1 

 

 

0.84 

0.86 

 

 

0.53 – 1.33 

0.38 – 1.97 

 

 

9.43 

- 

 

 

- 

1 

 

 

- 

0.15 

 

 

- 

0.15 – 0.16 

 

 

- 

- 

 

 

- 

- 

 

 

- 

- 

 

 

- 

- 

 

 

- 

- 
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APPENDIX 2: SUPPLEMENTARY MATERIAL OF 
THE PROSPECTIVE STUDY 

 

Data Collection Tool: Transfer Form 
 

Facility Code: |||| Resident Code: ||__| 

 

Definition: For the purpose of this study, an unplanned transfer is defined as an acute, urgent transfer to an 
emergency department that occurs without a scheduled or elective visit. 

 

CHARACTERISTICS OF THE TRANSFER 

 

 Date: ___________ Time: ___________ 

 

 Health care provider who initiated the transfer: 

o General Practitioner (GP) |__| 

o Nurse |__| 

o Nursing Assistant       |__| 

o NH Medical Director |__| 

 

 If initiated by GP: 

o Following a visit || - Phone or email consultation || 

 Family involvement: 

o Informed after the transfer |__| 

o Involved in the decision to transfer |__| 

o Other (specify): _______________________________________ 

 Transfer requested by the family |__| 

 

RESIDENT’S CLINICAL MANIFESTATIONS IN THE PRECEDING WEEK  

Please check if any changes in the resident's usual condition were noted in the 7 days before the transfer. 
Indicate the day(s) observed: 

Condition -7 -6 -5 -4 -3 -2 -1 0* 
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Appetite         

Behavior         

Oral hydration         

Ability to perform ADLs         

Mental status         

Pain         

Skin condition/Lesions         

Other (specify): ____________________________         

*0 Day of Transfer 

 

NEW SIGNS OR SYMPTOMS IN THE 7 DAYS PRIOR TO TRANSFER 

Symptom/Sign -7 -6 -5 -4 -3 -2 -1 0* 

Hypertension         

Hypotension         

Fever         

Hypoglycemia         

Hyperglycemia         

Tachycardia         

Bradycardia         

Oxygen saturation < 92%         

Pain         

Bleeding         

Confusion or cognitive decline         

Cough         

Diarrhea         

Constipation         

Postural instability         

Fall         
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Behavioral disturbances         

Nausea and vomiting         

Urinary symptoms/incontinence (specify): __________________         

Fecal incontinence         

Other (specify): ____________________________         

*0 Day of the transfer 

 

CARE PROVIDED IN THE PRECEDING WEEK 

 

 Was the General Practioner alerted? Yes || No || 

o If yes, the GP performed: 

 In-person visit || - Phone/e-mail consultation | 

 Nursing interventions: 

o PRN medication administered |__| 

o Medication not given / dosage changed |__| 

o Warm/cold therapy for pain |__| 

o Adjusted hydration or diet |__| 

o Bed rest encouraged |__| 

o Increased monitoring of vital signs |__| 

o Weight measurement |__| 

o Wound care performed |__| 

o Other (specify): ____________________________ 

 GP interventions: 

o Medication regimen adjusted (specify): ______________________ |__| 

o Prescribed hydration therapy (IV/subcutaneous) |__| 

o Ordered lab/imaging tests |__| 

o Requested specialist consultation |__| 

o Other (specify): ____________________________ 

 Other professionals involved: 

o Physical Therapist || - Psychologist || - Educator || - Nursing Assistant ||  

- Other (specify): ____________ 

o Describe the intervention: ____________________________________________ 
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TRANSFER OUTCOME 

 Hospitalized || - Emergency department visit |  

 Resident deceased during hospital stay |__| 

 

Please, attach a copy of the hospital discharge letter. 

 

 

 

Data Collection Tool: Resident Profile Form 
 

Facility Code: ||                      || Resident Code: ||__| 

Sex: Male |                               | Female || Age: ||| 

Date of Admission to Nursing Home: __________ 

Hospitalization in the Past 30 Days: Yes || No || 

Main Comorbidities (CIRS categories): 

1. Cardiac diseases (heart only) |__| 

2. Hypertension |__| 

3. Vascular diseases (blood, vessels, bone marrow, spleen, lymphatic system) |__| 

4. Respiratory diseases (lungs, bronchi, trachea below larynx) |__| 

5. ENT and vision (eyes, ears, nose, throat, larynx) |__| 

6. Upper GI tract (esophagus, stomach, duodenum, biliary tree, pancreas) |__| 

7. Lower GI tract (intestine, hernias) |__| 

8. Liver diseases (liver only) |__| 

9. Renal diseases (kidneys only) |__| 

10. Other genitourinary diseases (ureters, bladder, urethra, prostate, genitals) |__| 

11. Musculoskeletal/skin system |__| 

12. Neurological diseases (central and peripheral nervous system; excludes dementia) |__| 
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13. Endocrine-metabolic disorders (including diabetes, infections, sepsis, toxic states) |__| 

14. Psychiatric/behavioral disorders (including dementia, depression, anxiety, agitation, psychosis) |__| 

 

Number of medications currently prescribed: ______________________ 

 

 

 

Bedford Alzheimer Nursing-Severity Scale (BANS-S) 

 

Dressing: [1] Independent [2] Requires minimal assistance [3] Requires moderate assistance but not fully 

dependent [4] Fully dependent 

Sleep: [1] Regular sleep-wake cycle [2] Occasionally irregular [3] Frequently irregular [4] Severely 

disrupted sleep-wake cycle 

Language: [1] Normal [2] Mild speech impairment [3] Occasional inability to speak [4] Complete aphasia 

Feeding: [1] Independent [2] Requires minimal assistance and/or encouragement [3] Requires moderate 

assistance and/or encouragement [4] Fully dependent 

Mobility: [1] Walks independently [2] Sometimes walks independently [3] Walks only with assistance [4] 

Unable to walk even with assistance 

Muscle Tone: [1] Very flexible with full range of joint motion [2] Slightly stiff with mild impairment [3] 

Moderately stiff [4] Rigid/contracted 

Eye Contact: [1] Maintained [2] Usually maintained [3] Rarely maintained [4] Absent 

TOTAL SCORE: ____ /28 

 

 

Data Collection Tool: Facility Profile Form 
 

Facility Code: |||__| 

Type of Facility: 

 Public (Municipality or Local Health Authority) |__| 
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 Private |__| 

 Private with public accreditation |__| 

 

Number of available beds: ___________ 

Number of currently occupied beds: ___________ 

Number of “observed” beds: __________ 

Number of General Practitioners (GPs) responsible for residents: ___________ 

Is the facility a site for out-of-hours care? Yes || No || 

Current estimated resident complexity (absolute values): 

 High: ___________ 

 Medium: ___________ 

 Low: ___________ 

Number of physicians employed at the facility (excluding Medical Director): ___________ 

(Indicate the number of hours worked) 

Physician 1………. 

Physician 2………. 

Number of nurses (excluding head nurse if solely in a managerial role): ___________  

(Indicate the number of hours worked) 

Nurse 1….. 

Nurse 2…. 

Nurse 3 ….. 

Nurse 4 …… 

Nurse 5……. 

Nursing staff turnover index in 2023 (No. of nurses hired + left / average number of nurses): ___________ 

Nursing coverage hours: ______________________ 

If no overnight nursing care is available, is there an on-call service? Yes || No || 

 

Focus Group Guide 
 

Introduction of the focus group objectives, moderator, and participants 

 

1. Based on your experience, do you believe the form includes all the clinical manifestations of acute 

deterioration that may precede an unplanned transfer, or are there important elements missing? 
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o If yes, which ones? 

And what about the interventions performed by the nurse or physician? (Completeness) 

a. Are any important elements missing? 

2. Do the proposed manifestations of acute deterioration reflect those most frequently encountered in 

daily practice? And what about the interventions performed by the nurse or physician? (Relevance) 

a. Are the listed manifestations relevant? 

b. Are the interventions relevant? 

3. Are the requested items clear? Are there any parts or sections of the form that should be modified? If 

yes, which ones and how? (Clarity) 

a. Is the form easy to complete? 

b. Is the organization of the sections (both their sequence and internal structure) clear? Could it be 

improved? If so, how? 

Could the layout of the form be improved? If so, how? 
a. Is the form easy to read? (e.g., font type, size, line spacing, margins) 
b. What about the amount of information requested? 
c. What about the time required for completion? 
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APPENDIX 3: SUPPLEMENTARY MATERIAL OF THE RETROSPECTIVE 
STUDY 

 

 

Supplementary Table: Distribution of diagnosis at Discharge for all-cause ED visits according to time period 
 

 
Pre-

pandemic 
N=571 

During  
Pre-

vaccinations 
N=470 

During  
Post-vaccinations 

N=456 

Post pandemic 
N=574 

All period 

Diagnosis at discharge N (%) N (%) N (%) N (%) N (%) 

Infectious and parasitic diseases (001-139) 10 (1.75) 39 (8.3) 8 (1.75) 27 (4.7) 84 (4.06) 

Intestinal infectious diseases (001–009) 5 (0.88) 4 (0.85) 0 (0.00) 0 (0.00) 9 (0.43) 

Other bacterial diseases (030–041) 0 (0.00) 5 (1.06) 2 (0.44) 7 (1.22) 14 (0.68) 

Other diseases due to viruses and Chlamydiota (070–079) 0 (0.00) 30 (6.38) 3 (0.66) 12 (2.09) 45 (2.17) 

Rickettsioses and other arthropod-borne diseases (080–088) 0 (0.00) 0 (0.00) 2 (0.44) 6 (1.05) 8 (0.39) 

Other spirochetal diseases (100–104) 5 (0.88) 0 (0.00) 1 (0.22) 0 (0.00) 6 (0.29) 

Other infectious and parasitic diseases (130–136) 0 (0.00) 0 (0.00) 0 (0.00) 2 (0.35) 2 (0.10) 

Neoplasms (140-239) 5 (0.88) 3 (0.64) 3 (0.66) 3 (0.52) 14 (0.68) 

Endocrine, nutritional and metabolic diseases, and immunity disorders (240-279) 16 (2.80) 6 (1.28) 19 (4.17) 17 (2.96) 58 (2.80) 

Diseases of endocrine glands (249–259) 3 (0.53) 1 (0.21) 2 (0.44) 3 (0.52) 9 (0.43) 

Nutritional deficiencies (260–269) 0 (0.00) 0 (0.00) 1 (0.22) 0 (0.00) 1 (0.05) 

Metabolic disorders (270–279) 13 (2.28) 5 (1.06) 16 (3.51) 14 (2.44) 48 (2.32) 

Diseases of the blood and blood-forming organs (280-289) 13 (2.28) 9 (1.91) 12 (2.63) 23 (4.01) 57 (2.75) 

Anemia (280-285) 12 (2.10) 9 (1.91) 11 (2.41) 22 (3.83) 54 (2.61) 

Coagulation/hemorrhagic (286–289) 1 (0.18) 0 (0.00) 1 (0.22) 1 (0.17) 3 (0.15) 

Mental disorders (290-319) 24 (4.20) 21 (4.47) 43 (9.43) 67 (11.67) 155 (7.48) 

Psychosis (290–299) 11 (1.93) 10 (2.13) 9 (1.97) 11 (1.92) 41 (1.98) 
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Neurotic disorders, personality disorders, and other nonpsychotic mental disorders (300–316) 13 (2.28) 11 (2.34) 34 (7.46) 56 (9.76) 114 (5.50) 

Diseases of the nervous system and sense organs (320-389) 13 (2.28) 7 (1.49) 5 (1.10) 17 (2.96) 42 (2.03) 

Inflammatory diseases of the central nervous system (320–326) 0 (0.00) 1 (0.21) 0 (0.00) 0 (0.00) 1 (0.05) 

Hereditary and Degenerative diseases of the central nervous system (330–338) 1 (0.18) 0 (0.00) 1 (0.22) 8 (1.39) 10 (0.48) 

Disorders of the central nervous system (340–349) 12 (2.1) 5 (1.06) 3 (0.66) 7 (1.22) 27 (1.30) 

Disorders of the organ sense (360–389) 0 (0.00) 1 (0.21) 1 (0.22) 2 (0.35) 4 (0.19) 

Diseases of the circulatory system (390-459) 37 (6.48) 30 (6.38) 43 (9.43) 55 (9.58) 165 (7.97) 

Hypertensive disease (401–405) 5 (0.88) 2 (0.43) 6 (1.32) 2 (0.35) 15 (0.72) 

Ischemic heart disease (410–414) 3 (0.53) 2 (0.43) 0 (0.00) 4 (0.70) 9 (0.43) 

Diseases of pulmonary circulation (415–417) 1 (0.18) 1 (0.21) 4 (0.88) 1 (0.17) 7 (0.34) 

Other forms of heart disease (420–429) 12 (2.10) 6 (1.28) 18 (3.95) 20 (3.48) 56 (2.70) 

Cerebrovascular disease (430–438) 12 (2.10) 14 (2.98) 11 (2.41) 20 (3.48) 57 (2.75) 

Diseases of circulatory system (440–459) 4 (0.70) 5 (1.06) 4 (0.88) 8 (1.39) 21 (1.01) 

Diseases of the respiratory system (460-519) 82 (14.36) 141 (30.00) 55 (12.06) 63 (10.98) 340 (16.41) 

Acute respiratory infections (460–466) 6 (1.05) 4 (0.85) 2 (0.44) 0 (0.00) 12 (0.58) 

Pneumonia and influenza (480–488) 38 (6.65) 95 (20.21) 22 (4.82) 23 (4.01) 178 (8.59) 

Chronic obstructive pulmonary disease (490-496) 8 (1.40) 1 (0.21) 7 (1.54) 2 (0.35) 18 (0.87) 

Other diseases of respiratory system (500–519) 30 (5.25) 41 (8.72) 24 (5.26) 37 (6.45) 132 (6.37) 

Diseases of the digestive system (520-579) 50 (8.76) 29 (6.17) 42 (9.21) 36 (6.27) 157 (7.58) 

Diseases of oral cavity, esophagus, stomach, and duodenum (520–539) 10 (1.75) 4 (0.85) 6 (1.32) 3 (0.52) 23 (1.11) 

Diseases of intestines and peritoneum (560–569) 27 (4.73) 12 (2.55) 23 (5.04) 18 (3.14) 80 (3.86) 

Other diseases of digestive system (570–579) 13 (2.28) 13 (2.77) 13 (2.85) 15 (2.61) 54 (2.61) 

Diseases of the genitourinary system (580-629) 49 (8.58) 36 (7.66) 35 (7.68) 64 (11.15) 184 (8.88) 

Nephritis, nephrotic syndrome, and nephrosis (580–589) 10 (1.75) 10 (2.13) 12 (2.63) 18 (3.14) 50 (2.41) 

Other diseases of urinary system (590–599) 37 (6.48) 25 (5.32) 23 (5.04) 42 (7.32) 127 (6.13) 

Disorders of genital organs (600-608) (614–629) 2 (0.35) 1 (0.21) 0 (0.00) 4 (0.70) 7 (0.34) 

Diseases of the skin and subcutaneous tissue (680-709) 2 (0.35) 2 (0.43) 1 (0.22) 1 (0.17) 6 (0.29) 

Diseases of the musculoskeletal system and connective tissue (710-739) 11 (1.93) 8 (1.70) 12 (2.63) 11 (1.92) 42 (2.03) 

Congenital anomalies (740-759) 0 (0.00) 1 (0.21) 0 (0.00) 3 (0.52) 4 (0.19) 

Symptoms, signs, and ill-defined conditions (780-799) 86 (15.06) 43 (9.15) 43 (9.43) 65 (11.32) 237 (11.44) 

Ill-defined and unknown causes of morbidity and mortality (797–799) 3 (0.53) 2 (0.43) 0 (0.00) 0 (0.00) 5 (0.24) 
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Symptoms (fever, shock, abdominal pain, diarrhoea, etc.) (780–789) 83 (14.54) 41 (8.72) 43 (9.43) 65 (11.32) 232 (11.20) 

Injury and poisoning (800-999) 151 (26.44) 80 (17.02) 119 (26.1) 122 (21.25) 472 (22.79) 

Fracture (800–829) 26 (4.55) 28 (5.96) 38 (8.33) 38 (6.62) 130 (6.28) 

Dislocation, sprains and strains of joints (830–848) 3 (0.53) 0 (0.00) 5 (1.10) 1 (0.17) 9 (0.43) 

Intracranial injury, excluding those with skull fracture (850–854) 42 (7.36) 14 (2.98) 16 (3.51) 17 (2.96) 89 (4.30) 

Open wound (870-897) 2 (0.35) 0 (0.00) 1 (0.22) 2 (0.35) 5 (0.24) 

Late effects of injuries, poisonings, toxic effects, and other external causes (905–909) 14 (2.45) 8 (1.70) 6 (1.32) 0 (0.00) 28 (1.35) 

Superficial injury and contusion (910–924) 17 (2.98) 4 (0.85) 10 (2.19) 22 (3.83) 53 (2.56) 

Other injuries and poisoning (950–979) 1 (0.18) 0 (0.00) 5 (1.10) 5 (0.87) 11 (0.53) 

Other and unspecified effects of external causes (990–995) 2 (0.35) 1 (0.21) 0 (0.00) 1 (0.17) 4 (0.19) 

Sepsi (995) 38 (6.65) 23 (4.89) 34 (7.46) 31 (5.40) 126 (6.08) 

Complications of surgical and medical care, not elsewhere classified (996–999) 6 (1.05) 2 (0.43) 4 (0.88) 5 (0.87) 17 (0.82) 

External causes of injury and supplemental classification (E and V codes) 22 (3.85) 15 (3.19) 16 (3.51) 1 (0.17) 54 (2.61) 

 


