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RESUMO 
 

Introdução: Em 2018, o Sistema Nacional de Saúde da Inglaterra (NHS) lançou o 

"Guia para reduzir as longas estadias hospitalares" com o objetivo de estimular ciclos 

de melhoria e reduzir o tempo de internação (lengh of stay, LOS) de pacientes nos 

hospitais daquele país. O SAFER flow bundle e a ferramenta Red2Green days foram 

descritos como estratégias a serem implementadas em unidades de internação para 

reduzir os atrasos para a alta dos pacientes. 

Objetivo: Verificar se a implementação do SAFER patient flow bundle e da ferramenta 

Red2Green days está associada à redução do LOS nas enfermarias da Unidade de 

Clínica Médica (UCM) de um hospital universitário no Brasil. 

Métodos: Neste estudo longitudinal de intervenção, comparamos o LOS dos 

pacientes que receberam alta das enfermarias da UCM em 2019, durante a 

implementação do SAFER flow bundle e da ferramenta Red2Green days, com o LOS 

dos pacientes que receberam alta no mesmo período em 2018. O algoritmo de Grupo 

de Diagnósticos Relacionados (Diagnosis Related Groups, DRG) Brasil comparou 

grupos de acordo com a complexidade e a necessidade de recursos. Também foram 

avaliadas a mortalidade intra-hospitalar, as taxas de readmissão, o número de eventos 

adversos e o número e causas de dias de internação inapropriados. 

Resultados: 208 pacientes de clínica médica tiveram alta em 2018 e 252 tiveram alta 

em 2019. A mediana de LOS hospitalar foi significativamente menor durante o período 

de intervenção [14,2 dias (IQR, 8-23) vs. 19 dias (IQR, 12-32); p <0,001]. A 

mortalidade intra-hospitalar, a readmissão em 30 dias e o número de eventos 

adversos foram os mesmos entre os grupos. Dos 3350 pacientes-dia analisados, 1482 

(44,2%) foram classificados como verdes e 1868 (55,8%) como vermelhos. A ausência 

da avaliação presencial do preceptor foi a causa mais frequente de dias vermelhos 

(42,4%). 

Conclusões: A implementação do SAFER patient flow bundle e da ferramenta 

Red2Green days foi associada a uma diminuição significativa do tempo de internação 

na enfermaria de clínica médica de um hospital universitário sem impacto em 

desfechos negativos. A redução do tempo de internação hospitalar é possível com a 

mudança de atitude da equipe multidisciplinar através da utilização dessas 

estratégias. 

Palavras-chave: tempo de Internação; administração hospitalar; alta hospitalar.   



 
 

ABSTRACT 
 

Background: In 2018, the National Health System (NHS) released the “Guide to 

reducing long hospital stays” to stimulate improvement and decrease length of stay 

(LOS) in England hospitals. The SAFER patient flow bundle and Red2Green tool were 

described as strategies to be implemented in inpatient wards to reduce discharge 

delays. 

Objective: To verify if implementing the SAFER patient flow bundle and Red2Green 

days tool is associated with LOS reduction in the internal medicine unit (IMU) wards of 

a university hospital in Brazil. 

Methods: In this longitudinal interventional trial, we compared the LOS of patients 

discharged from the IMU wards in 2019, during the implementation of the SAFER 

bundle and Red2Green tool, to the LOS of patients discharged in the same period in 

2018. The Diagnosis Related Groups (DRG) Brasil algorithm compared groups 

according to complexity and resource requirements. In-hospital mortality, readmission 

rates, the number of adverse events, and the number and causes of inappropriate 

hospital days were also evaluated. 

Results: 208 internal medicine patients were discharged in 2018, and 252 were 

discharged in 2019. The median hospital LOS was significantly lower during the 

intervention period [14.2 days (IQR, 8-23) vs. 19 days (IQR, 12-32); p <0.001]. In-

hospital mortality, readmission in 30 days, and the number of adverse events were the 

same between groups. Of the 3350 patient days analyzed, 1482 (44.2%) were 

classified as green and 1868 (55.8%) as red. The lack of senior review was the most 

frequent cause of a red day (42.4%). 

Conclusion: SAFER patient flow bundle and Red2Green days tool implementation 

were associated with a significant decrease in hospital LOS in a university hospital IMU 

ward. There is a considerable improvement opportunity for hospital LOS reduction by 

changing the multidisciplinary team`s attitude during patient hospitalization using these 

strategies. 

Keywords: length of stay; hospital administration; patient discharge. 
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1 CONSIDERAÇÕES INICIAIS 

1.1 Introdução 
A média do tempo de internação hospitalar (length of stay, LOS) de pacientes é um 

indicador de eficiência dos serviços de saúde. Internações mais rápidas reduzem o 

custo do cuidado, transferindo o paciente para o tratamento ambulatorial, menos 

dispendioso. Em 2019, a média do tempo de internação entre os países da 

Organização para Cooperação e Desenvolvimento Econômico (OCDE) foi de 7,6 dias. 

Desde 2009 a média do tempo de internação hospitalar tem se reduzido, com as 

maiores quedas no Japão, França, Finlândia, Nova Zelândia e Bélgica (OECD, 2021).  

Em 2021, a média de permanência hospitalar do Sistema Único de Saúde (SUS) foi 

de 5,6 dias no Brasil e 5,3 no estado de Minas Gerais (MINISTÉRIO DA SAÚDE, 

2022).   

A redução do LOS também aumenta a oferta de leitos, sem incremento de área física 

em hospitais. A maior disponibilização de leitos torna-se fundamental com o 

envelhecimento da população e aumento da carga de doenças crônicas. Em relatório 

publicado em 2011, as doenças não transmissíveis foram responsáveis por mais de 

3/4 dos anos de vida perdidos ajustados por incapacidade (Disability Ajusted Life Year, 

DALY) em Minas Gerais. Para a população acima de 45 anos, as principais causas 

dos DALY foram doença cardíaca isquêmica e acidente vascular cerebral (“Estudo de 

Carga de Doenças de Minas Gerais”, 2011). 

Internações prolongadas aumentam a chance de eventos adversos como quedas e 

infecções relacionadas à assistência à saúde, além de delirium e perda de massa 

muscular em idosos (NHS IMPROVEMENT, 2018). As possíveis consequências de 

uma internação prolongada causam ainda mais atraso na alta, o que gera um círculo 

vicioso com aumento de morbidade para o paciente. 

Vários estudos demonstraram que uma proporção dos dias de internação é de 

“espera”, resultando em perda de recursos financeiros (BARISONZO et al., 2013; 

HENDY P et al., 2012; HUET; CAUTERMAN, 2005; SAN ROMÁN et al., 2009; SILVA 

et al., 2014). A causa dos dias inapropriados de internação tem sido estudada desde 

os anos 80, com a criação de ferramentas para identificá-los. Gertman e Restuccia 

criaram o Appropriateness Evaluation Protocol (Protocolo de Avaliação de 

Adequação, AEP) para reconhecer os dias desnecessários durante a estadia 

hospitalar  (GERTMAN; RESTUCCIA, 1981) e estudos posteriores demonstraram sua 



 
 

13 

boa concordância intra e inter-observador (MCDONAGH; SMITH; GODDARD, 2000). 

Com o reconhecimento das causas de desperdício é possível atuar de forma 

direcionada, modificando os processos existentes, e reduzindo o tempo de internação 

dos pacientes.  

Nesse trabalho avaliamos a utilização de duas estratégias para identificação e 

atuação sobre os dias inapropriados de internação de pacientes admitidos na Unidade 

de Clínica Médica (UCM) do Hospital das Clínicas da Universidade Federal de Minas 

Gerais (HC-UFMG) com o objetivo de reduzir o LOS hospitalar. 

1.2 Antecedentes científicos 
Causas de prolongamento do tempo de internação 
As causas de espera durante a internação hospitalar de pacientes foram estudadas 

por muitos autores. Elas podem estar relacionadas à estrutura e disponibilidade de 

recursos das instituições, ineficiência de processos ou ainda políticas de assistência 

social deficientes. Em um artigo de revisão no qual se analisaram os fatores que 

afetam o tempo de internação de pacientes em hospitais terciários, os autores 

dividiram as variáveis em três grupos, baseando-se nas dimensões de qualidade de 

Donabedian: estrutura, processo e resultado. As características do sistema de saúde, 

dos pacientes e a condição social e familiar foram alocadas no grupo “estrutura”. No 

grupo “processo” estão as características das equipes assistenciais como: 

comportamento profissional, comunicação, multidisciplinaridade, planejamento de 

alta, liderança e transferência de conhecimento. O grupo “resultado” compreendeu o 

tempo de internação, complicações e satisfação dos pacientes (BUTTIGIEG; ABELA; 

PACE, 2018). Considerando os fatores listados em cada categoria, verifica-se grande 

parte dos elementos que influenciam o tempo de internação podem ser trabalhados 

internamente pelas instituições de saúde. Barisonzo et al evidenciaram que as causas 

mais frequentes de dias de internação não justificados estavam relacionadas à 

organização da instituição e à rotina da equipe assistencial. Os motivos de atraso 

identificados foram: atitude conservadora da equipe médica com relação ao plano de 

cuidados, ausência de planejamento de alta e demora na realização de procedimentos 

diagnósticos e terapêuticos (BARISONZO et al., 2013). Outro artigo corroborou com 

essa percepção, demonstrando uma tendência de os atrasos na alta de pacientes 

serem secundários a questões relacionadas à organização e gestão dos hospitais. 

Vários problemas foram identificados, desde conflitos de interesse entre profissionais 
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de saúde e demora na realização de procedimentos, até confusão e redundância no 

plano terapêutico (MICALLEF et al., 2020).   

Em um estudo de caso, entrevistas foram realizadas com gestores, equipe 

multiprofissional e pacientes para explorar as percepções dos principais atores da 

instituição em relação aos fatores que afetam o tempo de internação. Os resultados 

foram organizados utilizando-se o modelo proposto por Abela et al. (ABELA; PACE; 

BUTTIGIEG, 2019).  As categorias mais mencionadas foram características da 

instituição, características do paciente e sociais, processos organizacionais, liderança 

e uso eficiente de recursos. A ausência de preceptores em finais de semana e 

feriados, falta de objetivos claros da equipe assistencial, inexistência de padrão do 

processo de trabalho de diferentes especialidades, comunicação frágil entre as 

equipes assistenciais e destas com os pacientes e irregularidade do planejamento de 

alta foram pontos importantes trazidos pelos entrevistados. No estudo ficou clara a 

diferença de importância e interpretação sobre as variáveis que afetam o tempo de 

internação entre as diferentes categorias profissionais. Enquanto os gestores estavam 

cientes da importância de se aumentar o giro de leitos da instituição, a principal 

preocupação da equipe assistencial era execução do plano terapêutico, sem foco no 

tempo de internação ou disponibilização de leitos (ABELA; PACE; BUTTIGIEG, 2019).  

As questões levantadas por Abela et al. (ABELA; PACE; BUTTIGIEG, 2019) são 

recorrentes em vários artigos presentes na literatura sobre o tema. Pesquisadores 

utilizaram o AEP para identificar e categorizar os dias de internação inapropriados. O 

AEP foi desenvolvido por Gertman e Restuccia com o intuito de determinar critérios 

objetivos para classificar os dias durante a estadia hospitalar em justificados ou 

injustificados(GERTMAN; RESTUCCIA, 1981). O algoritmo do AEP consiste em 

aproximadamente 20 critérios, divididos em 3 grupos: atividade médica, atividade de 

enfermagem e condição clínica do paciente. Se um dos critérios é cumprido, o dia de 

internação é justificado. Se o dia do paciente é classificado com injustificado, 

determina-se a causa a partir de uma lista pré-determinada de possibilidades, 

endógenas ou exógenas à instituição (FONTAINE et al., 2011; GERTMAN; 

RESTUCCIA, 1981). 

Em um estudo conduzido no HC-UFMG e no Hospital Odilon Behrens (HOB) o AEP 

foi aplicado a partir da análise de registros em prontuários para identificação de 

esperas na internação. Atrasos foram identificados em 60% das hospitalizações do 

HC-UFMG e em 58% das internações no HOB. Algumas das principais causas 
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descritas foram a espera pela definição do plano terapêutico pelo preceptor 

responsável e o atendimento das interconsultas pelos especialistas (SILVA et al., 

2014). Outro estudo em 23 hospitais da Bélgica utilizando o AEP demonstrou que 22% 

dos dias inapropriados foram devido à espera para realização de procedimentos 

diagnósticos ou terapêuticos não cirúrgicos e 10% devido à espera por uma decisão 

médica (FONTAINE et al., 2011).  

Outros aspectos do processo de trabalho da equipe assistencial descritos que tiveram 

impacto no tempo de internação de pacientes foram a fragmentação do cuidado 

realizado pelos hospitalistas (EPSTEIN et al., 2010) e o atraso na verificação do 

resultado de testes diagnósticos (ONG; MAGRABI; COIERA, 2018). Epstein et al 

demonstraram que para cada aumento de 10% na fragmentação do cuidado, o tempo 

de internação aumentou em 0,39 dias para pacientes com pneumonia e 0,30 para 

pacientes com insuficiência cardíaca (EPSTEIN et al., 2010). Na análise realizada por 

Ong et al o atraso na avaliação de resultados de testes diagnósticos esteve 

significativamente associado a um maior tempo de internação, mesmo que os testes 

tivessem resultados normais (ONG; MAGRABI; COIERA, 2018).  

Características relacionadas às instituições hospitalares também influenciam a 

duração da internação. A ineficiência de serviços de suporte é frequentemente 

relatada como causa de dias injustificados de permanência hospitalar. A espera por 

testes diagnósticos, procedimentos terapêuticos ou cirurgia são fatores citados em 

vários trabalhos publicados (BARISONZO et al., 2013; CAREY; SHETH; 

BRAITHWAITE, 2005; FONTAINE et al., 2011; MAJEED et al., 2012; SAN ROMÁN et 

al., 2009; SILVA et al., 2014). Em um estudo conduzido em uma enfermaria de 

cardiologia de um hospital na Espanha utilizando-se o AEP, foi observada uma taxa 

de 27 dias inapropriados a cada 100 dias de internação, dos quais 42% foram devido 

a espera por testes diagnósticos (SAN ROMÁN et al., 2009). Silva et al. também 

identificaram que a realização de exames complementares ou a espera pelos 

resultados dos testes teve papel significativo na permanência dos pacientes no HC-

UFMG (20% das internações com atraso) e no HOB (30% das internações com atraso) 

(SILVA et al., 2014). Em 23 hospitais na Bélgica, a espera por procedimento 

diagnóstico ou terapêutico foi responsável por 22% dos dias desnecessários e a 

espera por procedimento cirúrgico, 12%. Nesse estudo, um terço das causas de 

atraso estavam relacionadas à coordenação entre unidades assistenciais as que 

ofertam serviços de apoio (FONTAINE et al., 2011).  
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A disponibilidade de instituições para reabilitação, cuidados prolongados ou cuidados 

paliativos varia entre regiões e países, de acordo com questões culturais e política 

governamental. A ausência desses leitos também é uma causa de relevante de dias 

inapropriados de internação em muitos hospitais (FONTAINE et al., 2011; HENDY P 

et al., 2012; MAJEED et al., 2012; SIAVASHI et al., 2021; SILVA et al., 2014; TOWLE; 

MOHAMMED HUSSAIN; CHEW, 2021). Em análise realizada em um hospital de 

Londres, os maiores atrasos na alta de pacientes foram secundários a questões 

sociais e terapêuticas combinadas, atendimento pelo serviço social ou ausência de 

leitos de reabilitação (HENDY P et al., 2012). No estudo conduzido por Siavashi et al. 

no Iran, a indisponibilidade de leitos de menor complexidade para transferência de 

pacientes (centros de reabilitação, cuidados paliativos e asilos) foi a principal causa 

de dias desnecessários durante a internação (SIAVASHI et al., 2021). As dificuldades 

para alta de pacientes relacionadas a fragilidade social ou contrarreferência para 

instituições de cuidados prolongados não está sob a governabilidade das instituições 

de saúde. A identificação das causas internas, portanto, adquire maior importância, 

uma vez que as intervenções têm maior probabilidade de sucesso.  

Intervenções para redução do tempo de internação 
Várias estratégias já foram descritas com o objetivo de aumentar a eficiência dos 

serviços de saúde, reduzindo o tempo de internação de pacientes e os custos 

associados. As intervenções com o maior número de estudos publicados são: linhas 

de cuidado, planejamento de alta e colaboração interprofissional (MIANI et al., 2014; 

SIDDIQUE et al., 2021). Essas metodologias visam o aprimoramento dos processos 

assistenciais e de suporte, com mudanças positivas no comportamento das equipes 

para que a importância da alta no tempo certo seja reconhecida. 

As linhas de cuidado são “planos de cuidado estruturados, multidisciplinares, usados 

por serviços de saúde para detalhar as principais etapas no cuidado de pacientes com 

um problema clínico específico” (ROTTER T et al., 2010). Em revisão sistemática, 11 

estudos demonstraram redução do tempo de internação com a implementação das 

linhas de cuidado, enquanto sete estudos não evidenciaram diferenças significativas. 

Uma análise agrupada não foi possível devido à heterogeneidade, mas os resultados 

indicaram que as linhas de cuidados estariam associadas a redução do LOS 

(ROTTER T et al., 2010). Em outra revisão sistemática publicada recentemente 

estudou-se o efeito das linhas de cuidado nos principais desfechos de pacientes com 

insuficiência cardíaca: mortalidade intra hospitalar, taxa de readmissão, LOS e custos 
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da hospitalização. O principal achado foi a redução da mortalidade e LOS, sem 

aumento dos custos (KUL et al., 2012). Em pacientes cirúrgicos, uma meta-análise 

também demonstrou a redução do tempo de internação de pacientes submetidos a 

colecistectomia laparoscópica, com redução média de 24,9 horas (RYAN et al., 2021) 

no LOS. Há, entretanto, escassez de evidências para outras populações e mais 

pesquisa na área é necessária para que seja possível concluir sobre a efetividade das 

linhas de cuidado na redução do tempo de internação (TIPTON K et al., 2021).  

Em 1995 foi apresentado pela primeira vez o protocolo de Enhanced Recovery After 

Surgery (recuperação otimizada pós-cirúrgica, ERAS)” que visa acelerar a 

recuperação pós-operatória e reabilitação de pacientes cirúrgicos, consequentemente 

reduzindo o tempo de internação (BARDRAM L et al., 1995; NOBA et al., 2020). O 

ERAS é composto por vários itens de cuidado, compreendendo desde orientação pré-

operatória até nutrição precoce e controle de dor (GUSTAFSSON et al., 2019). Ele 

funciona como uma linha de cuidado, definindo um plano terapêutico estruturado, 

baseado em evidências, para o paciente cirúrgico. O ERAS pode ser utilizado em 

cirurgias gastrointestinais (NI et al., 2019), ortopédicas (GORDON et al., 2011), 

ginecológicas (KEIL et al., 2019)e urológicas (VUKOVIC; DINIC, 2018). Cinco revisões 

sistemáticas demonstraram a redução do tempo de internação com a implementação 

do ERAS (HUANG et al., 2020; LAU; CHAMBERLAIN, 2017; NI et al., 2019; NOBA et 

al., 2020; NUNNS et al., 2019). A redução do LOS, entretanto, não é necessariamente 

consequência de uma recuperação mais rápida do paciente, podendo estar 

relacionada a mudanças de comportamento da equipe assistencial. Em um estudo 

observou-se que com ERAS, os pacientes passaram a receber alta assim que 

cumpriram os critérios clínicos de estabilidade, diferentemente do período pré-

intervenção, onde havia atraso de até dois dias para a efetivação da alta hospitalar 

(MAESSEN et al., 2008). 

O planejamento de alta é a confecção durante a internação de um plano 

individualizado de tratamento para pacientes com foco na alta hospitalar.  O objetivo 

do planejamento de alta é aumentar a eficiência e qualidade do cuidado, reduzindo os 

atrasos na alta, organizando a contrarreferência ambulatorial e garantindo a 

orientação dos pacientes e familiares sobre o plano terapêutico (GONÇALVES-

BRADLEY et al., 2016). Apesar de as evidências demonstrarem melhoria na qualidade 

do cuidado, duas revisões sistemáticas demonstraram apenas pequena redução do 

LOS (GONÇALVES-BRADLEY et al., 2016; SHEPPERD et al., 2010), uma foi 
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inconclusiva (HUNT-O’CONNOR et al., 2021) e outra apresentou resultados negativos 

(FOX et al., 2013). Todos esses estudos, entretanto, mostraram uma redução das 

taxas de readmissão de pacientes com a realização do planejamento de alta (FOX et 

al., 2013; GONÇALVES-BRADLEY et al., 2016; HUNT-O’CONNOR et al., 2021; 

SHEPPERD et al., 2010). Não é possível ainda uma conclusão definitiva sobre o efeito 

do planejamento de alta no tempo de internação pois os estudos publicados são 

metodologicamente muito heterogêneos, dificultando análise agrupada dos dados. 

Interessante notar que o planejamento de alta conduzido por enfermeiros 

provavelmente aumenta o LOS, apesar de ter impactos positivos em outros aspectos 

do cuidado (GRIFFITHS et al., 2007; MABIRE et al., 2016, 2018; ZHU et al., 2015).  

Colaboração interprofissional (CI) em serviços de saúde é o processo pelo qual 

diferentes categorias profissionais trabalham em conjunto para melhorar o desfecho 

clínico de pacientes. A CI requer interação e negociação, considerando a expertise e 

contribuições dos vários profissionais de saúde para o plano terapêutico do paciente. 

Alguns problemas podem afetar a qualidade da CI como: desequilíbrio de autoridade, 

entendimento comprometido das atribuições de cada colaborador para execução do 

plano terapêutico e conflito na definição dos limites de atuação de cada profissional 

(REEVES et al., 2017). Intervenções para melhoria da colaboração interprofissional 

são definidas como ações destinadas a aumentar a interação entre as diferentes 

categorias que atuam no ambiente hospitalar. Reeves et al sugeriram a categorização 

das intervenções em três tipos com o objetivo de auxiliar na comparação entre 

estudos: educação interprofissional, atuação interprofissional e organização 

interprofissional.  Intervenções de educação interprofissional promovem aprendizado 

interativo entre duas ou mais categorias; intervenções de atuação interprofissional são 

atividades incorporadas na rotina profissional; e intervenções de organização 

interprofissional são mudanças gerenciais envolvendo dimensionamento, 

infraestrutura ou políticas (REEVES et al., 2011). Apesar dessa categorização 

proposta, os estudos ainda permaneceram heterogêneos, impedindo uma conclusão 

em relação à redução de LOS (MIANI et al., 2014). Duas revisões sistemáticas 

posteriores também não possibilitaram concluir sobre o efeito das intervenções em CI 

na redução do LOS (PANNICK et al., 2015; REEVES et al., 2017). O nível e evidência 

dos estudos incluídos foi classificado como “baixo” ou “muito baixo”, não permitindo 

uma resposta definitiva (REEVES et al., 2017). Alguns estudos individuais, entretanto, 

demonstraram intervenções de sucesso utilizando metodologias de colaboração 
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interprofissional. A implementação de discussões multidisciplinares para atuação 

sobre as barreiras da alta o mais cedo possível durante a internação foi descrita em 

dois trabalhos (IBRAHIM et al., 2022; PATEL et al., 2019). No estudo de Ibrahim et al. 

observou-se redução do LOS de 15,45 dias para 9,04 dias (p<0,0001), uma queda de 

41,5%, sem aumentar a taxa de reinternação em 30 dias (IBRAHIM et al., 2022). Outro 

estudo demonstrou uma redução adicional do LOS com a introdução de um “advogado 

da alta” nas reuniões multidisciplinares de plano de cuidados (FERRO; MULLENS; 

RANDALL, 2014). 

A metodologia Lean Seis Sigma também tem sido utilizada no ambiente hospitalar 

para melhorar o cuidado e reduzir o desperdício na internação. O Lean utiliza 

ferramentas desenvolvidas na indústria para eliminar gargalos e tornar a jornada do 

paciente mais eficiente, como o diagrama de Ishkawa, grupo Kaizen, 5S e Kanban. 

Frequentemente o Lean é integrado ao Seis Sigma, que utiliza cinco etapas para 

melhoria de processos: definir, medir, analisar, melhorar (improve) e controlar – 

DMAIC (D’ANDREAMATTEO et al., 2015; MASON; NICOLAY; DARZI, 2015). 

Utilizando as ferramentas da metodologia, identificam-se os principais problemas que 

aumentam o tempo de internação em um determinado contexto, desenvolve-se um 

plano de ação, executa-o e mantem-se acompanhamento dos resultados. As ações 

planejadas podem conter intervenções variadas, como colaboração interprofissional, 

planejamento de alta e construção de uma linha de cuidado. A redução de LOS 

utilizando o Lean Seis Sigma foi descrita para pacientes clínicos (ALBERT; 

SHERMAN; BACKUS, 2010) e pacientes cirúrgicos (NIEMEIJER et al., 2010; SCALA 

et al., 2021). Albert et al. observaram redução do tempo de permanência de pacientes 

com insuficiência cardíaca de sete para quatro dias (p<0,001), utilizando-se do Seis 

Sigma para desenvolvimento de liderança médica, padronização do plano terapêutico 

e melhoria da dinâmica multidisciplinar (ALBERT; SHERMAN; BACKUS, 2010). Em 

pacientes de trauma, o LOS foi reduzido em 2,9 dias (NIEMEIJER et al., 2010) e para 

pacientes com fratura de fêmur, em 3,5 dias, por meio do uso do Lean Seis Sigma 

(SCALA et al., 2021). 

Em junho de 2018, o Sistema Nacional de Saúde (National Health System, NHS) da 

Inglaterra publicou um guia para redução de tempo de permanência hospitalar. O guia 

contém várias ferramentas para serem utilizadas em momentos distintos da jornada 

do paciente nas instituições de saúde. O guia indica que o maior impacto na 

diminuição do LOS é obtido com ações efetivas durante a permanência dos pacientes 
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nas unidades de internação, após a transferência das unidades de urgência e 

emergência. As metodologias sugeridas são SAFER patient flow bundle e Red2Green 

days – dias vermelhos e verdes. O sucesso no uso dessas ferramentas, entretanto, 

depende do engajamento das equipes assistenciais, principalmente a equipe médica. 

Uma liderança para condução das mudanças de processo e a implementação de 

ciclos PDSA – plan, do, study act, são mandatórias (NHS IMPROVEMENT, 2018). 

Todavia ainda não há estudos publicados que comprovem a eficácia da aplicação das 

metodologias para redução do LOS de pacientes clínicos. 
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2 OBJETIVOS 
 

2.1 Objetivo geral: 
Avaliar se a implementação das ferramentas "SAFER patient flow bundle” e 

“Red2Green days” se associa à redução do tempo de internação hospitalar de 

pacientes admitidos na UCM do HC-UFMG, sem impactar negativamente os 

indicadores de qualidade. 

 

2.2 Objetivos específicos: 
a. Quantificar a mortalidade intra-hospitalar e a taxa de readmissão, e 

identificar se a redução do tempo de internação impactará nesses 

indicadores de qualidade; 

b. Quantificar a taxa de eventos adversos e identificar se a redução do 

tempo de internação impactará nessa taxa; 

c. Identificar e quantificar as principais causas de dias inapropriados de 

internação na UCM do HC-UFMG; 
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3 METODOLOGIA 
 

3.1 Tipo de estudo: 
Esse é um ensaio não randomizado quase-experimental antes e depois. Foram 

comparados os desfechos entre o grupo de pacientes que recebeu alta hospitalar das 

alas de internação 3º andar ala sul e 7º andar ala leste, pertencentes à UCM do HC-

UFMG, no período de março a maio de 2018 (pré-intervenção) e o grupo que recebeu 

alta entre março e maio de 2019 (durante a intervenção). 

O desfecho primário é o tempo de internação hospitalar. Os desfechos secundários 

são hora da saída hospitalar, mortalidade intra hospitalar, taxa de reinternação em até 

28 dias e taxa de eventos adversos.  

3.2 Participantes e local do estudo: 
O HC-UFMG é um hospital universitário terciário de 465 leitos localizado na cidade de 

Belo Horizonte em Minas Gerais. É referência para o atendimento de pacientes com 

patologias clínicas e cirúrgicas complexas, pré-transplante e oncológicos de todo o 

estado. A instituição possui atualmente 113 leitos clínicos cadastrados no Cadastro 

Nacional de Estabelecimentos de Saúde (CNES), dos quais 82 estão na UCM. 

Participaram do estudo os professores de Clínica Médica da Faculdade de Medicina 

da Universidade Federal de Minas Gerais (FM-UFMG) e residentes de Clínica Médica 

do HC-UFMG cursando o primeiro ou segundo ano de residência, responsáveis por 

pacientes clínicos internados na UCM. Diariamente nove professores e nove 

residentes estavam presentes simultaneamente nas enfermarias encarregados de 

definir o plano terapêutico de em média 65 pacientes. Até julho de 2019, a UCM 

possuía 91 leitos de internação, divididos em três alas: 3º andar ala sul (28 leitos), 7º 

andar ala leste (39 leitos) e 7º andar ala norte (24 leitos). A atividade da equipe de 

Clínica Médica estava concentrada no 3º andar ala sul e 7º andar ala leste durante o 

período de intervenção. A taxa de ocupação média das alas de internação da UCM 

no ano de 2018 foi 91% e, em 2019, 89%. Em julho de 2019, após o término das 

intervenções, a enfermaria do 3º andar ala sul foi desativada. 

3.3 Intervenção: 
O período de intervenção iniciou-se em 1º de fevereiro de 2019, com término em 31 

de maio do mesmo ano. Após assinatura do Termo de Consentimento Livre e 

Esclarecido (TCLE) (apêndice A), os professores e residentes iniciavam o 
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preenchimento da lista de verificação (apêndice B) para cada paciente durante a 

discussão do plano terapêutico. O preenchimento da lista de verificação tinha como 

objetivo a aplicação das ferramentas SAFER patient flow bundle e Red2Green days, 

descritas na publicação do NHS Guide to reducing long hospital stays (NHS 

IMPROVEMENT, 2018)1. 

O SAFER patient flow bundle tem 5 elementos: 

a. Avaliação pelo professor ou preceptor (Senior review): todo paciente 

deve ser avaliado pelo médico responsável pelo plano terapêutico antes 

de meio dia; 

b. Todos os pacientes devem ter uma data prevista de alta (DPA) e os 

critérios clínicos de alta (CCA) definidos (All patients); 

c. Fluxo de admissão de pacientes nas enfermarias provenientes de outras 

unidades deve começar o mais cedo possível (Flow): pacientes de alta 

confirmada devem deixar o leito rapidamente, ou ainda ser 

encaminhados para uma “sala de alta”; 

d. Um terço dos pacientes deve receber alta antes do meio-dia (Early 

discharge): alta pela manhã deve ser uma norma; 

e. Todos os pacientes internados há mais de seis dias devem ser 

reavaliados (Review). 

A DPA é definida pelo médico assistente a partir de seu julgamento sobre o tempo de 

recuperação do paciente, considerando que não haverá complicações clínicas. Os 

CCAs determinam as condições necessárias para o paciente receber alta de forma 

objetiva. Eles devem ser funcionais ou fisiológicos. Por exemplo, o paciente deve 

conseguir andar 5 metros ou a contagem de plaquetas deve ser maior que 50.000 /µL 

(NHS IMPROVEMENT, 2018)1; 

No SAFER patient flow bundle, os pacientes com internação acima de 6 dias devem 

ter as causas de permanência hospitalar avaliadas de forma multidisciplinar 

semanalmente. Três perguntas devem ser feitas à equipe assistente: 

• O paciente precisa permanecer internado devido à condição clínica? Qual a 

evidência? 

• Se tem condições clínicas de alta, o que está sendo feito para que a alta 

hospitalar seja efetivada? Como podemos ajudar para reduzir os atrasos? 
 

1 NHS IMPROVEMENT. Guide to reducing long hospital stays. London: [s.n.].  
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• O que poderia ter sido feito nos dias 1 a 6 que impediria que o paciente tivesse 

permanecido internado?  

O Red2Green days é uma ferramenta visual para identificação de desperdícios 

durante a jornada do paciente. Ela tem como objetivo a redução de atrasos e esperas 

na internação. Todos os pacientes começam com um dia vermelho, que pode se 

transformar em verde se as ações planejadas para aproximar o paciente da alta 

hospitalar forem executadas. Para que o dia seja verde também é obrigatória a 

presença do médico preceptor na discussão diária, para que seja possível a tomada 

de decisão assertiva sobre o plano terapêutico. Após identificados, a equipe deve 

atuar proativamente na solução dos motivos de atraso na internação. As causas 

recorrentes de dias vermelhos são encaminhadas para a gerência administrativa se 

não forem passíveis de solução interna (NATIONAL HEALTH SYSTEM, 2018)2. 

A lista de verificação utilizada na UCM continha os seguintes itens, adaptados do 

“Guide to reducing long hospital stays”, National Health System (NHS 

IMPROVEMENT, 2018)2: 

• Professor e residente responsável; 

• Nome e leito do paciente; 

• Data prevista para alta; 

• Critério clínico de alta; 

• Elegibilidade para “sala de alta”; 

• Indicação de realização de reunião ampliada multiprofissional para 

planejamento de alta; 

• Questionamento se o paciente deveria permanecer internado por condição 

clínica; 

• Questionamento se houve intervenção efetiva para aproximar o paciente da 

alta; 

• Questionamento sobre motivo de espera do paciente: exames, procedimentos, 

decisão de clínica interconsultora, transferência externa, familiares ou outros; 

A pesquisadora se encontrava diariamente com os professores e residentes durante 

as discussões, recebia as listas de verificação preenchidas e questionava ativamente 

sobre os itens do formulário. A equipe era solicitada a definir o critério clínico de alta 

 
2 NHS IMPROVEMENT. Guide to reducing long hospital stays. London: [s.n.].  
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de forma objetiva e, sempre que possível, a data prevista para alta. A partir da 

identificação dos motivos de espera ações administrativas eram tomadas para que o 

dia do paciente se tornasse produtivo (verde).  

Os professores e residentes eram estimulados a organizar as ações e documentos 

necessários para os pacientes com data prevista para alta próxima, identificando 

pendências ou prevendo dificuldades. A organização da equipe com antecedência 

para a alta dos pacientes aumentava as chances de o paciente efetivamente sair do 

hospital no dia do atingimento dos critérios clínicos definidos para alta. A 

documentação de alta era confeccionada no dia anterior da data planejada para alta, 

e o paciente e familiares eram informados da previsão de alta, com o objetivo de alta 

hospitalar antes do meio-dia. Os pacientes que precisavam aguardar transporte e 

preenchiam critérios pré-estabelecidos eram encaminhados para a “Sala de Alta”.  

Os pacientes com previsão de alta com ostomias, em uso de cateteres, drenos ou 

oxigênio, com condição clínica complexa ou suporte social frágil, eram identificados o 

mais precocemente possível durante a internação e uma reunião de Plano de Alta 

Multiprofissional era organizada, com auxílio de uma enfermeira da UCM. Na reunião 

para definição do Plano de Alta Multiprofissional eram convidados um representante 

de cada equipe que estivesse assistindo o paciente: equipes médicas, fisioterapia, 

fonoaudiologia, enfermagem, assistência social, psicologia etc. A reunião seguia um 

roteiro (apêndice C) com definição das ações a serem executadas por cada 

participante. A duração máxima planejada da reunião era de 20 minutos.   

A partir dos dados da lista de verificação os dias eram classificados em produtivos - 

“verdes” ou improdutivos - “vermelhos”. A classificação era sinalizada em um quadro 

fixado na sala de reunião de cada professor, ao lado do nome dos pacientes, registro 

do tempo de internação em dias e a data prevista para alta. 

Nos fins de semana e feriados, os professores de clínica médica não comparecem 

presencialmente à enfermaria, e as condutas são discutidas por telefone ou com o 

médico plantonista. Os pacientes admitidos na sexta-feira a tarde eram avaliados por 

plantonistas e distribuídos para os professores somente na segunda feira. 

Considerando que a presença do médico responsável é uma condição necessária 

para classificação do dia como verde, os dias de fim de semana e feriados foram 

categorizados como vermelhos para todos os pacientes. 
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Na ausência do preenchimento da lista de verificação pela equipe, a pesquisadora 

principal fazia a categorização do dia dos pacientes a partir de discussão com o 

residente ou dos registros em prontuário.  

Os dados de classificação dos dias verdes e vermelhos, bem como as causas dos 

dias vermelhos, foram registrados e compilados em tabela utilizando-se o programa 

Microsoft Excel. 

3.4 Metodologia Grupo de Diagnósticos Relacionados - Diagnosis Related 
Groups (DRG) 

A metodologia DRG consiste em um sistema de classificação de pacientes 

hospitalizados. Os pacientes são agrupados conforme sua complexidade, permitindo 

a comparação de desfecho entre pacientes classificados em um mesmo grupo. Para 

a classificação pelo DRG são utilizadas características demográficas, motivo principal 

da internação, condições clínicas concomitantes e intervenções necessárias 

(cirurgias, ventilação mecânica etc.). O peso relativo de um DRG é determinado pela 

média de recursos consumidos no tratamento de cada paciente atribuído a este DRG. 

O consumo de recursos geralmente está associado diretamente à gravidade do 

paciente. A cada DRG é atribuído um peso relativo que expressa a quantidade média 

de recursos para tratar um paciente nesse DRG. O consumo médio de recursos para 

todos os pacientes, em todos os DRGs, representa o peso relativo da linha de base e 

seu valor é 1. Qualquer DRG com valor menor que 1 usa recursos menores que a 

média; qualquer valor acima de 1 usa recursos maiores que a média. O peso relativo 

é um número absoluto apresentado com 4 casas decimais após a vírgula. O índice de 

case mix é o resultado da soma dos pesos relativos dos DRGs dividido pelo número 

de pacientes. Portanto, o índice de case mix do DRG sintetiza as características de 

uma população de pacientes em relação à complexidade e utilização de recursos 

(SERUFO FILHO; COUTO, 2016; SILVA, 2019)3 

Os pacientes que receberam alta entre março e maio de 2018 e março e maio de 2019 

do terceiro andar ala sul e sétimo andar ala leste foram classificados utilizando-se o 

DRG Brasil, da plataforma Valor em Saúde, para comparação entre os grupos pré e 

 
3 SERUFO FILHO, J. C.; COUTO, R. C. Avaliação da produtividade de hospitais pela metodologia do 
Diagnosis Related Group (DRG). XV Congresso Brasileiro de Informática em Saúde, p. 19–28, 2016.  

SILVA, A. B. M. Metodologia Diagnosis Related Groups (DRG Brasil) para Análise da Efetividade das Internações 
Hospitalares na Saúde Suplementar na Cidade de Belém do Pará: Proposta de um Modelo Remuneratório. 
Belém: Fundação Santa Casa de Misericórdia do Pará, 2019 
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pós-intervenção. Os dados foram inseridos na plataforma do software por uma 

enfermeira codificadora com experiência na metodologia.  

3.5 Eventos adversos 
A identificação e registro dos eventos adversos durante a internação dos pacientes foi 

feito pela enfermeira codificadora do DRG, através da análise dos registros em 

prontuário dos pacientes. Os eventos adversos no software do DRG são divididos nas 

seguintes categorias:  

• relacionadas aos procedimentos invasivos não operatórios 

• relacionadas aos procedimentos cirúrgicos 

• relacionadas aos medicamentos 

• relacionadas ao sangue e hemoderivados 

• outras condições adquiridas relacionadas aos cuidados 

3.6 Análise estatística 
Para as análises estatísticas utilizou-se o software IBM® SPSS® Statistics (Statistical 

Package for Social Sciences) versão 28.0.0.0 (190). Adotou-se como limite para 

significância estatística um valor de alfa, bicaudal, de 0,05.  

Na análise descritiva calcularam-se as frequências absolutas e porcentagens para 

variáveis categóricas e, para variáveis contínuas, calcularam-se média, mediana e 

medidas de dispersão adequadas (desvio padrão, percentis, intervalo inter-quartil 

(IQR), valores mínimo e máximo). Para análise das variáveis categóricas utilizou-se o 

teste do Qui-quadrado. 

Para avaliação de normalidade das variáveis contínuas foi utilizado o teste de Shapiro-

Wilk. Utilizou-se o teste t de Student para as variáveis com distribuição normal e o 

teste U de Mann-Whitney para aquelas com distribuição não normal. 
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4 ARTIGO 01 
 
Inappropriate hospital days: what are the causes and how should we handle 
them? 
 

 As healthcare costs rise globally, the improvement in hospital efficiency became a 

major concern for administrators. Length of stay (LOS) is the primary indicator of health 

service delivery performance since inappropriate hospital days increase expenditure 

and are also detrimental to patients. The reduction of LOS further improves flow in the 

hospital and increases bed availability with a positive impact on emergency department 

overcrowding. To plan a successful intervention, hospital managers must understand 

the influence of different elements on LOS in their institution. We summarized the 

leading causes of unnecessary hospital days and strategies to reduce them in this 

review.  Fortunately, most factors that impact LOS can be addressed internally, 

involving the care team to improve the discharge process. 

   

 With the increase in healthcare costs worldwide, efficiency during hospital stays has 

become mandatory. The flow of patients through a hospital can be improved by a timely 

discharge of patients and LOS is perceived as an indicator of health service delivery 

performance1. It is known that hospital LOS is the result of many factors, not only 

patient- and disease-related issues but also institutional and organizational variables. 

Focusing on diminishing the waste during hospital stays can reduce LOS without 

compromising patient outcomes and safety12.   

Many studies have suggested that a proportion of patient-days during hospital stay is 

inappropriate, resulting in a waste of health resources5–9. Since the 80’s there have 

been efforts to create a tool to identify inappropriate days and their causes, tackle 

them, and reduce LOS10,11. Some of the causes of delays in discharge identified were 

long time waiting for complementary tests to be performed or their results, flaws in the 

care teamwork process, waiting for procedures or surgery, and the lack of downstream 

beds (nursing home or rehabilitation center)6,8,9,15,21. These findings suggest that 

minimizing the variation of factors internal to the organization’s structure and 

processes can allow health institutions to achieve optimal LOS, which would increase 

the availability of acute beds14. Reducing bed occupancy improves flow in the hospital, 
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promoting a better care environment through diminishing emergency department 

overcrowding4.  

Unnecessary hospital days are also deleterious for patients. It raises the chances of 

adverse events such as falls and healthcare-associated infections, as well as acute 

mental confusion (delirium) and loss of muscle strength4. The consequences of a 

prolonged hospital stay usually cause even more delay in discharge, promoting a 

vicious circle of poor outcomes.  

In this review, we aim to outline the main causes of inappropriate patient-days and the 

interventions reported to reduce LOS in the hospital setting.  

Causes of inappropriate patient days  
The cause of delayed patient discharge or inappropriate hospital days was examined 

by many researchers. In a scoping review, Buttigieg et al. addressed the factors 

affecting the LOS of patients within the tertiary care level. The authors based on the 

Donabedian model which uses three domains to evaluate healthcare quality: structure, 

process, and outcome. The many variables related to LOS were grouped into six 

categories, organized according to Donabedian’s dimensions. Health care systems, 

patients, social and families’ characteristics represented structure; clinical caregivers’ 

characteristics represented process; length of stay and related complications 

represented outcome. Exploring the proposed theoretical framework, it is clear that 

many of the variables in the healthcare systems’ and clinical caregivers’ characteristics 

can be addressed internally by healthcare institutions to reduce LOS. The efficiency of 

support services, the availability of clinical pathways/ protocols, and the behavior of 

professional groups are variables related to the system management that can be 

modified by process improvement tools12. Another scoping review corroborated these 

findings, showing that several research papers attributed the delayed discharge to 

issues related to hospital organization and management13.   

Factors related to clinical caregivers’ characteristics are frequently indicated as a 

relevant cause of inappropriate hospital days5,9,14,16,17,20,62–64. One study used the 

Appropriateness Evaluation Protocol (AEP) to show that waiting for medical team 

arbitration on a treatment plan or waiting for specialist consultation was responsible for 

a significant proportion of hospital discharge delays9. A researcher also found that 10% 

of inappropriate hospital days were due to the wait for a medical opinion using the 

same tool15. Another study concluded that most of the hospital-associated reasons for 

unjustified hospital days were related to the medical team's attitudes or work process. 
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The conservative attitude of physicians regarding the treatment plan and discharge 

planning was responsible for 39% of inappropriate hospital days and another 18% 

were due to the wait for consultation or expert opinion5. Waiting for a physician’s 

consult was also the main factor associated with a delayed discharge after adjusting 

for patient demographic and discharge characteristics in two studies19,64.    

In a case-study approach, Abela et al explored the factors affecting the length of 

hospital stay in Malta using the same theoretical framework proposed by Buttigieg12. 

One of the main variables responsible for inappropriate hospital days mentioned by 

the staff interviewed was the lack of standardization in the work process among 

different specialties. There were variations in ward rounds performed by diverse teams 

and according to the day of the week, leading to delays in the discharge of patients 

waiting for medical decisions. The absence of clinical pathways, physicians’ 

disengagement from communication, and the lack of discharge planning were also 

cited as causes of lengthening hospital stays. It was perceived by the researchers that 

the clinicians were not concerned by LOS and shortage of beds while providing care 

to patients since they considered that a hospital manager issue to solve14. Other 

factors related to the care team routine that had an impact on LOS were the delay in 

reviewing test results and the fragmentation of care by hospitalist physicians16,17. 

Higher fragmentation of care was associated with prolonged hospitalization after 

variable adjustments16, as well as the delay in reviewing test results17. Interestingly, an 

article found that even the delay in reviewing normal test results was a predictor of 

higher LOS17.   

The variables related to clinical staff routine can be addressed by process 

improvement tools, although it may not be easy to change an established mindset in 

an institution. A study found that physicians that worked in different hospitals had 

lengths of stay similar to each hospital’s usual LOS, which indicated an adjustment of 

practice according to colleagues or hospital structure63. This might be an 

encouragement for health institutions to improve their processes and stimulate a 

culture of efficiency among their clinicians.  

The healthcare system’s characteristics influence LOS as well. Low efficiency of 

support services is often reported as a cause for unjustified hospital days. The wait for 

diagnostic tests to be performed, or their results, and the wait for therapeutic 

procedures or surgery frequently delay the discharge of patients5,8,9,15,18. The leading 

reason for inappropriate hospital days was pending diagnostic tests or their results in 
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three different studies8,9,15. But even when the wait for tests or surgery is not the leading 

cause of the discharge delay, it usually is responsible for a significant proportion of the 

unjustified hospital days5,19.  Greater efficiency of the support services can be also 

achieved by process improvement, and it might be easier than dealing with the care 

team's behavior.    

Another cause of delayed discharge due to the health system’s characteristics is the 

absence of an alternate level of care. The availability of rehabilitation facilities or 

hospice beds varies among different health systems according to cultural and political 

aspects. Although it can be a relevant cause of inappropriate hospital days for many 

institutions6,9,15,19–21, this is a difficult issue to tackle. It cannot be solved only by internal 

process improvement, since it is also dependent on governmental policies.  

Interventions to reduce LOS  
There is a broad range of interventions described to reduce LOS in the hospital setting. 

Some can be applied to all populations, but others are specific to surgical or vulnerable 

patients. The most frequently studied interventions are clinical pathways, discharge 

planning, and interprofessional collaboration22,23, but other strategies have been 

reported to decrease inappropriate hospital days as well37,58–60,65. As expected, most 

of the interventions with positive results are related to changes in the clinical 

caregivers’ characteristics, rather than healthcare systems’ characteristics.   

Clinical pathways are “structured multidisciplinary care plans used by health services 

to detail essential steps in the care of patients with a specific clinical problem”24. By 

linking evidence to practice, they intend to increase efficiency during the hospital stay 

and therefore reduce LOS. An early systematic review concluded that the 

implementation of clinical pathways was very likely associated with a decrease in LOS, 

although the heterogeneity of studies prevented a pooled analysis24. Later systematic 

reviews corroborated these findings for complex clinical patients25,27 and surgical 

patients26. A study demonstrated a reduction of 24.9 hours in LOS and a significant 

increase in day case rate for laparoscopic cholecystectomy with the implementation of 

clinical pathways26. The clinical pathway organizes care, from diagnostic tests to 

discharge criteria. By implementing a clinical pathway, an institution tackles distinct 

problems related to the care process, from staff behavior to structural bottlenecks, 

promoting a more uniform treatment and decreasing LOS.   

For patients undergoing elective surgery, the enhanced recovery after surgery (ERAS) 

protocol aims to accelerate recovery and rehabilitation after surgery, thus reducing 
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LOS29. It was first introduced by Kehlet in 199528, and today it contains 25 different 

items, from preoperative counseling to pain control and early feeding30. The ERAS 

protocol works as a clinical pathway to surgical conditions and has been studied not 

only in gastrointestinal surgery31 but in orthopedics32, gynecology33 and urology34 as 

well. Three systematic reviews of gastrointestinal surgery29,31,35 and two comprising 

other types of surgical procedures36,37 have confirmed the decrease in LOS with the 

ERAS protocol. A study, however, observed that this lower LOS may be attributed to 

changes in local nursing and doctor’s behavior rather than an effect of ERAS on patient 

recovery. The organization of care brought by the ERAS protocol favors patient 

discharge closer to the fit-for-discharge moment, decreasing inappropriate hospital 

days38.  

Discharge planning is another well-studied strategy to improve patient outcomes. It has 

a goal of reducing LOS, unplanned readmissions, and healthcare costs through the 

development of an individualized discharge plan for a patient39,40. Although it seems 

indisputable that discharge planning improves patient quality of care, two systematic 

reviews found only a modest decrease in LOS39,40, one was inconclusive41 and another 

had a negative result regarding LOS42. Nonetheless, all these studies showed a 

reduction in readmission rates39–42. Despite the many studies published, concluding 

the benefits of discharge planning on LOS is difficult due to great methodologic 

variability among them. However, it should be highlighted that the implementation of 

nurse-led discharge planning probably increases LOS, albeit having positive impacts 

on other aspects of care43–46.    

Interprofessional interventions comprise a wide range of initiatives to improve 

collaboration among the care team. Due to poor conceptualization, an article proposed 

a framework to categorize the interventions into three types: interprofessional 

education, interprofessional practice, and interprofessional organization. 

Interprofessional practice interventions are activities incorporated into regular practice, 

whilst interprofessional organizational interventions include changes in space, staffing, 

or policy48. But even with this proposition, the studies published remain heterogeneous, 

being difficult to reach a definite verdict regarding LOS22. The Cochrane meta-analysis 

update in stroke units concluded that patients receiving organized care had better 

survival rates and were more likely to regain independence and return home. Despite 

that, there wasn’t a statistical difference in LOS66.  Another two systematic reviews 

failed to show improvements in quality outcomes as well as a decrease in LOS with 
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the implementation of interdisciplinary team care intervention47,49.  It is important to 

note, however, that there are individual studies with interprofessional interventions 

successful in reducing LOS50–52. Two articles implemented multidisciplinary discharge 

rounds to address discharge barriers as soon as possible during hospital stay50,51. 

Another study demonstrated a significant decrease in average LOS with the use of a 

“discharge advocate” in addition to discharge-planning meetings52.   

The potential of discharge planning or multidisciplinary discharge rounds in reducing 

LOS will probably rest on the baseline attitude towards discharge of the institutional 

care team. In organizations where discharge is still a concern only in the final days of 

hospital stay, the implementation of such interventions can have positive results not 

only in LOS but also in-patient safety and quality of care.  

There are other less-studied strategies also used to reduce LOS. The definition of 

discharge criteria for common diagnosis in pediatrics, together with quality 

improvement tools, decreased LOS in three studies, without raising readmission rates. 

They used key driver diagrams and workflow charts to identify the interventions needed 

to standardize the discharge process and increase efficiency67–69.  Direct physician 

accountability was the approach chosen in another three articles58,70,71. A study 

distributed profiles to physicians in Syracuse, allowing them to be aware of their 

patients’ length of stay in comparison to other medical staff members or American 

norms. They also had discussions with physicians with many excess patient days and 

the use of hospitalist practitioners70. The other two articles used similar strategies with 

positive results, shortening LOS as well58,71. These studies confirm that physician 

behavior has a strong impact on LOS, and it is crucial to involve the staff in strategies 

to decrease inappropriate days.     

Some researchers applied the Lean Six Sigma methodology to improve patient care 

and cut down waste during hospital stay54–57. Lean uses tools to map and change 

processes to increase ‘value’, and is complementary to Six Sigma, an approach that 

uses five stages to better practice (Define, Measure, Analyze, Improve and Control- 

DMAIC)53. By using Lean Six Sigma the authors identify the factors that have a greater 

influence in delaying hospital discharge in their institutions, developing approaches to 

tackle the causes of waste. Some of the Lean tools applied in healthcare were the 

Ishikawa fishbone diagram, Kaizen mapping group, 5S methodology, and Kanban54. 

Since it ends up comprising a wide range of interventions, the comparability among 

studies is hard. Success in reducing LOS has been described for clinical55 and surgical 
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patients56,57. In Brazil, a Health Ministry project is implementing Lean tools in the 

emergency departments of public hospitals72. There was a mean reduction of 39% in 

the time spent by patients in the emergency room (ER), and overcrowding decreased 

by 43% in six months73.    

Other focused interventions described to reduce LOS are improvement in antibiotic 

prescribing74 early imaging during hospital admission75 and improvement of weekend 

care60.  

 
Figure 1- Main causes and interventions to reduce inappropriate hospital days.  

 

Conclusions  
The main causes of inappropriate hospital days and possible interventions are 

summarized in Figure 1. It is important to note that most factors that impact LOS can 

be addressed by institutions internally, through process improvement tools. Although 

successful interventions in reducing LOS have been described, many systematic 

reviews failed to establish a definite effect, probably because of the variation among 

studies regarding nature and scope.     

The success of a chosen strategy will depend on the institution's context regarding 

structure and processes22. Before trying to apply one of the described methods to 

reduce inappropriate hospital days, a hospital manager or researcher must first fully 

understand the impact of different factors on LOS in their institution. If the inefficiency 

of support services is a known factor responsible for increasing hospital stays, it should 
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be tackled first, as it might be easier and bring faster results.  But, since the behavior 

of the care team regarding discharge is the main factor influencing LOS, its 

engagement in the process change is mandatory. It is also very important to pay 

attention to the implementation process of the intervention chosen since it usually 

needs adaptation and refinement to better address staff behavior and patient needs. 
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5 ARTIGO 02 
 
Reduction of hospital length of stay through the implementation of SAFER 
patient flow bundle and Red2Green days tool: a longitudinal interventional trial. 
 

ABSTRACT 
Background: In 2018, the National Health System (NHS) released the “Guide to 

reducing long hospital stays” to stimulate improvement and decrease LOS in England 

hospitals. The SAFER patient flow bundle and Red2Green tool were described as 

strategies to be implemented in inpatient wards to reduce discharge delays. 

Objective: To verify if implementing the SAFER patient flow bundle and Red2Green 

days tool is associated with length of stay (LOS) reduction in the internal medicine unit 

(IMU) wards of a university hospital in Brazil. 

Methods: In this longitudinal interventional trial, we compared the LOS of patients 

discharged from the IMU wards in 2019, during the implementation of the SAFER 

bundle and Red2Green tool, to the LOS of patients discharged in the same period in 

2018. The DRG Brasil algorithm compared groups according to complexity and 

resource requirements. In-hospital mortality, readmission rates, the number of adverse 

events, and the number and causes of inappropriate hospital days were also 

evaluated. 

Results: 208 internal medicine patients were discharged in 2018, and 252 were 

discharged in 2019. The median hospital LOS was significantly lower during the 

intervention period [14.2 days (IQR, 8-23) vs. 19 days (IQR, 12-32); p <0.001]. In-

hospital mortality, readmission in 30 days, and the number of adverse events were the 

same between groups. Of the 3350 patient days analyzed, 1482 (44.2%) were 

classified as green and 1868 (55.8%) as red. The lack of senior review was the most 

frequent cause of a red day (42.4%). 

Conclusion: SAFER patient flow bundle and Red2Green days tool implementation 

were associated with a significant decrease in hospital LOS in a university hospital IMU 

ward. There is a considerable improvement opportunity for hospital LOS reduction by 

changing the multidisciplinary team`s attitude during patient hospitalization using these 

strategies.  
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What is already known on this topic? 

Length of stay (LOS) is a leading indicator of health service delivery performance, and 

better patient flow improves hospital efficiency and safety.  

The 2018 NHS guide to reducing long hospital stays advises using the SAFER patient 

flow bundle and Red2Green tool to decrease the LOS of adult inpatient units. 

 

What this study adds? 

This is the first published study showing that the implementation of the SAFER patient 

flow bundle and Red2Green tool were associated with Internal Medicine Unit ward LOS 

reduction. 

The ability of the strategies to address the care team’s behaviour towards 

hospitalization and discharge might be the central aspect responsible for their success. 

 

How this study might affect research, practice, and/or policy? 

Our study suggests that the SAFER patient flow bundle and Red2Green tool can safely 

decrease LOS across different settings. 

The multidisciplinary team’s attitude should be considered when implementing 

strategies for hospital LOS reduction. 

 

INTRODUCTION 
As healthcare costs rise worldwide, as well as life expectancy, the increase in hospital 

efficiency has become a significant concern for healthcare system administrators. 

Length of stay (LOS) is a leading indicator of health service delivery performance since 

inappropriate hospital days not only raise expenditure but can also harm patients.(1,2) 

The reduction of LOS can likewise improve flow in the hospital and bed availability with 

the prevention of emergency department overcrowding (1). 

Since the 80s, there have been efforts to create a tool to identify unjustified hospital 

days and their causes. The Appropriateness Evaluation Protocol (AEP) is the most 

studied technique, with good reliability and validity for the acute adult patient, excluding 

obstetrics and psychiatry (3,4). Other tools described include de intensity-severity-

discharge review system, the Oxford Bed Study instrument, and Medical Patients 

Assessment Protocol. Despite the limitations of published research, it can be safely 

concluded that a considerable percentage of hospital days are inappropriate across 

many different settings (4).   
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LOS is the result mainly of patients, healthcare systems, and clinical caregivers’ 

characteristics, with the behaviour of the care team regarding treatment and discharge 

planning playing an important role (5,6). Using the AEP or other tools, studies 

demonstrated that unjustified hospital days could be due to delays in medical team 

arbitration on a treatment plan (7), delays in specialist consultation (7–10), 

conservative attitude of physicians regarding discharge (11), lack of standardization in 

work process among different specialties and absence of discharge planning (6).  

Process improvement tools can address most causes of inappropriate days related to 

clinical staff routine, although changing an established mindset might be a challenge. 

As an encouragement, a study showed that physicians that worked in different 

hospitals had lengths of stay similar to each hospital’s usual LOS, which indicates an 

adjustment of practice according to colleagues or local hospital culture (12). Even if 

the reason for the pattern variation within the work environment is not clear, the results 

of the study validate the need for interventions aiming to change care team attitudes 

in health institutions. 

In 2018 the National Health System (NHS) released the “Guide to reducing long 

hospital stays” to stimulate improvement and reduce LOS in England hospitals. It 

gathered strategies to improve patient flow, from emergency admissions to discharge. 

According to the guide, the more effective actions to reduce LOS should focus on 

patients' time spent in hospital wards. The main tools described were the SAFER 

patient flow bundle and the Red2Green days, which should be combined for better 

results. The SAFER flow bundle consists of five elements: S- senior review before 

midday; A- all patients must have an expected date of discharge (EDD) and clinical 

criteria for discharge (CCD) set by the senior; F- flow of patients to inpatient wards 

starting as soon as possible; E- early discharge; R- review of patients who have been 

in hospital for more than six days. The Red2Green days is a tool to reduce 

unnecessary waiting by patients. All patients start with a “red” day, which can be turned 

to “green” if the plan for the day is carried out successfully (1).  

In this study, we aimed to verify if implementing the SAFER flow bundle and the 

Red2Green days tool is associated with LOS reduction at the internal medicine wards 

of a university hospital in Brazil. 
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METHODS 
Study design and participants 
This longitudinal prospective interventional study took place at the internal medicine 

inpatient unit (IMU) of the university hospital (Hospital das Clínicas) of the Universidade 

Federal de Minas Gerais (Belo Horizonte, Minas Gerais, Brazil). The outcomes of 

patients discharged from March to May 2018 were compared to those discharged in 

the same period of 2019 during the implementation of the NHS guide tools. We also 

included in the analysis patients admitted to the IMU ward that was transferred to 

intensive care and died. 

The IMU had a 67-bed capacity on two wards in the years the study was conducted. 

The total hospital bed capacity, including ICU and subspecialty beds, was 504 at the 

time. The university hospital is the area's second-largest public tertiary care facility, 

with a catchment population of 6 million people. The IMU has eight full university 

professors working as senior staff, managing 7 to 9 patients` treatment plans daily from 

Monday to Friday. On weekends and holidays, attending physicians work on a shift 

schedule. Internal medicine residents and medical students are supervised by 

professors and attending physicians. Seven of the eight professors were responsible 

for rounds in 2018 and 2019. Some neurology, infectious diseases, and cardiology 

patients were admitted to the IMU ward in 2018 and 2019; as an exception, there were 

very few surgical patients. The internal medicine professors do not attend patients from 

other specialties, and these patients were not included in the study. 

The Brazilian public health system, also called SUS, is a healthcare system that is 

funded by the government and free of charge for everyone. The university hospital is 

part of this system and provides medical services without any cost. The salaries of 

hospital professors and attending physicians are paid by the Brazilian Government and 

are not linked to the volume of inpatient activity. The system does not involve insurance 

companies or hospital administrators in patient management. Our research, which was 

conducted under protocol number 91149018.8.0000.5149, was approved by the 

University Research Ethics Committee.  

 

Procedures 
From February to May 2019, the NHS guide tools SAFER patient flow bundle and 

Red2Green tool were implemented in the internal medicine wards. All professors, 

residents, and medical students agreed to participate in the study and signed the 
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consent form. To standardize processes and reduce clinician variations, the 

participants had to fill in a daily checklist for each patient comprising elements of the 

SAFER bundle and the Red2Green tool (Figure 1). The following actions were taken 

according to the NHS guide recommendations: 

1. Professors were asked to run rounds as soon as possible, always before 

midday; 

2. Professors were asked to set the EDD and CCD by assuming the ideal recovery 

and no unnecessary waits on the first day of seeing the patient. The resident or 

medical student recorded the date and criteria on the checklist. 

3. The time taken to transfer a patient from the critical care units or emergency 

department to the ward was monitored. The principal investigator identified and 

discussed the causes of the delay with the care team and unit manager. The 

aim was to admit a new patient as soon as possible at the ward. 

4. Professors, residents, and medical students were requested to explain daily the 

treatment plan to patients and families. The preparation for discharge, including 

paperwork, was prompted to be concluded the day before the EDD. Once the 

CCD was met, residents were asked to discharge the patient even before the 

daily round. A discharge lounge was set in the ward so patients could wait for 

family or friends. The main objective was to raise the percentage of beds empty 

before noon. 

5. Patients with complex clinical or social conditions and higher LOS were 

discussed separately in a multidisciplinary meeting as needed, organized by the 

main researcher, to debate treatment plans and discharge strategies. 
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Figure 1 – SAFER Patient Flow Bundle and Red2Green days checklist 
 

 
 

   

Professors, residents, and medical students were requested to classify the patient's 

day as red or green by answering questions on the checklist. All patients started the 

day as red, and it could only turn into a green day if the professor was present at the 

round, the EED and CCD were set, and the agreed actions required to progress the 

patient´s journey toward discharge were completed. It was also mandatory for a green 

day that the patient received care that could only be delivered in an acute hospital bed. 

If the patient's day remained red, the motive was pointed out in the checklist. It could 

be listed up to two reasons for each red day.  
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The main investigator joined all professor rounds daily, from Monday to Friday. She 

collected the checklist, recorded the reasons for the red days, and asked questions 

about the treatment plan, EDD, and CCD when the staff did not clearly define them. If 

the team did not fill in the checklist, the investigator would verbally stimulate the 

determination of EDD, CCD, and the day colour. The patients with complex clinical and 

social conditions were identified, and a multidisciplinary meeting was scheduled. 

Whenever possible, causes for red days were resolved on the same day with the help 

of the care team or unit manager. A Kanban methodology was used to guide the bed 

management team. A whiteboard was placed in every room where the professors 

discussed the patients’ treatment plans with the residents and medical students. The 

name of each patient, the LOS in the hospital, and the LOS in the IMU ward were 

recorded on the board daily, and little cards were used to signal the day's color for 

each patient. All patient days during the intervention period were classified as red or 

green and recorded by the principal investigator, along with the reasons for the red 

days.    

 

Patient and Public Involvement 
Patients or the public were not involved in the research's design, conduct, reporting, 

or dissemination plans. 

 

Diagnosis Related Group classification 
All patients discharged from the IMU wards from March to May 2018 and 2019 were 

categorized using the Diagnosis Related Group (DRG) Brasil Platform (14). An 

experienced nurse entered the information for the DRG classification in DRG coding. 

The DRG case-mix compared patients from before and during the NHS tools 

implementation according to clinical complexity and resource intensity. 

 

Outcomes 
The primary outcome was to assess if implementing the SAFER patient bundle and 

Red2Green tool reduces internal medicine patients’ hospital LOS. The secondary 

outcomes were IMU ward LOS, percentage of patient discharge before noon, in-

hospital mortality, readmission rates in 30 days, and the number of adverse events.  

We also evaluated the care team's adherence in filling out the checklist, the number of 

red days, and their causes during the intervention. 
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Statistical analysis 
Descriptive statistics were used to examine cohort demographic and clinical 

characteristics. Frequencies (and relative percentages) were used for categorical 

variables and median (with interquartile ranges) for continuous variables. The 

comparative analysis of the categorical variables was made by the chi-square test.  

The continuous variables of the preintervention and intervention groups were 

compared using the Mann-Whitney U or the Kruskall-Wallis test.  The 95% confidence 

intervals (CIs) were calculated around all point estimates, and p <0.05 was considered 

statistically significant. IBM SPSS Statistics 28.0.0.0 was used in the data analysis. We 

used the SQUIRE checklist when writing our report (15). 

 

RESULTS 
Two hundred and eight internal medicine patients were discharged from the IMU wards 

from March 1st to May 31st, 2018, and 252 patients were discharged from March 1st to 

May 31st, 2019, an increase of 21%. Both groups were equivalent according to age, 

sex, and DRG case mix score (Table 1).   

 

Table 1- Patient Characteristics 

Characteristic 2018, n= 208 2019, n=252 p value 

Age in years - Median (IQR) 58 (40-67) 58 (45-69) 0.515 

Male - no (%) 100 (48) 131 (52) 0.35 

DRG case mix – Median (IQR) 1.06 (0.93-1.57) 1.05 (0.85-1.3) 0.068 

 

The patient group discharged during the implementation of the SAFER patient bundle 

and Red2Green tool had significantly lower median hospital LOS [14.2 days (IQR, 8-

23) vs. 19 days (IQR, 12-32); p <0.001] and IMU LOS [8.6 days (IQR, 5-24) vs. 12.4 

days (IQR, 6-24); p<0.001] than the group discharged the year before. The percentage 

of patient discharge before noon raised from 20.2 to 29.0% [odds ratio (OR) = 1.23, 

95% confidence interval (CI) = 1.03-1.48]. The control charts are shown in Figure 2. 

In-hospital mortality, readmission in 30 days, and the number of adverse events were 

the same between groups (Table 2). We also observed a reduction in LOS before 

admission to the IMU wards [3.7 days (IQR, 2-7) vs. 5.1 days (IQR, 3-7); p=0.001]. 

Seven multidisciplinary meetings were scheduled to discuss patients with complex 
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clinical or social issues during the intervention period. The checklist completion varied 

among seniors from 38 to 79% on weekdays (p=0.005). 

 

Figure 02- Length of stay control charts 
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Table 2- Primary and secondary outcomes 

Variable 2018, n=208 2019, n= 

252 

p value 

Hospital LOS – Median (IQR) 19.3 (12–33) 14.1 (8-23) <0.001 

Internal Medicine Unit LOS – Median 

(IQR) 

12.4 (6-24) 8.6 (5-24) <0.001 

Pre-Internal Medicine Unit LOS – 

Median (IQR) 

5.1 (3-7) 3.7 (2-7) 0.001 

Patient discharge before noon – no 

(%) 

42 (20.2) 73 (29) 0.034 

In-hospital mortality - no (%) 37 (17.8) 41 (16.3) 0.70 

Readmission in 30 days - no (%) 51 (24.5) 47 (18.7) 0.14 

Adverse events - no (%) 18 (8.7) 12 (4.8) 0.10 

 
 

During the intervention period, 3350 patient days were analysed, of which 1482 

(44.2%) were categorized as green days and 1868 (55.8%) as red days. The median 

number of red days per patient was 5 (IQR 2-10). We did not observe a difference in 

median red days among professors (p=0.071). 

 Table 3 lists the reasons for red days in the IMU wards. Since up to two causes for 

each red day could be recorded, there were 2215 reasons documented. The most 

frequent cause for a red day was the lack of senior review since professors were not 

present in the ward on weekends and holidays to allow firm decisions to be made.   

Reasons external to the institution were responsible for only 184 (8,5%) red days. 
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Table 3 – Reasons for red days 

Reason No (%) 

Related to multidisciplinary team 1294 (59.5) 

Lack of senior review 921 (42.4) 

Wait for specialty consultation 176 (8.1) 

Wait for consultant decision regarding treatment plan 65 (3.0) 

Lack of discharge planning 59 (2.7) 

Conservative attitude towards discharge 42 (1.9) 

Lack of communication between medical teams 31 (1.4) 

Related to tests: wait for exams to be performed or its 
reports 

575 (26.5) 

Radiology 282 (13.0) 

Cardiology 135 (6.2) 

Endoscopy and/or colonoscopy 85 (3.9) 

Pathology 33 (1.5) 

Laboratory 23 (1.1) 

External to the institution 184 (8.5) 

Wait for alternate level of care or patient’s family 113 (5.2) 

Wait for outpatient dialysis availability 27 (1.2) 

Other 25 (1.1) 

Related to surgery or invasive procedures  111 (5.1) 

Miscellaneous 51 (2.3) 

Total 2215 (100) 

 

DISCUSSION 
In this longitudinal interventional trial, implementing the SAFER patient flow bundle and 

Red2Green tool in the IMU wards of a university hospital in Brazil was associated with 

a reduction in total hospital LOS and ward LOS without any effect on in-hospital 

mortality, unplanned readmissions, and healthcare-associated adverse events. An 

increase in the percentage of patients leaving the hospital before noon was also 

observed. The reduction of 31% in the median IMU LOS resulted in the admission of 

111 extra patients to the wards and an estimated cost savings of US$ 515,166 during 

the three-month study period.  
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The SAFER patient flow bundle and Red2Green days tool's success in reducing LOS 

can be attributed to its ability to simultaneously tackle different variables that affect 

patient discharge. Unjustified hospital days can be due to patient characteristics, 

hospital structure, local healthcare system configuration, and care team behavior 

(5,16). The part each of these factors plays in delaying discharge will vary among 

institutions according to patient profile, local hospital culture, system’s organization, 

and staff knowledge of its importance to patient flow. Whereas the SAFER patient flow 

bundle focus on teams’ attitudes and routine, the Red2Green days tool singles out 

every cause for delay for every patient. Identifying the main constraints in each setting, 

internal or external to the institution, it is possible to deal with them systemically to 

prevent the same delays at each admission.  

Many inappropriate hospital days result from healthcare professionals’ attitudes toward 

treatment plans and discharge. Studies show unnecessary hospital days because of 

delays in medical arbitration on a treatment plan (7), specialist consultation (7–11), 

conservative physician attitude (11), delay in reviewing test results (17) and 

fragmentation of care (18). Other factors also mentioned include a lack of 

standardization in the work process between specialties, physician’s poor 

communication, and absence of discharge planning (6). The SAFER flow bundle and 

Red2Green tool address the care team behavior, as it demands the engagement of 

the multidisciplinary staff and senior physician leadership (1).  The senior presence in 

board rounds is critical for patient management and objective determination of CCD 

and EDD. During the implementation of the SAFER patient flow bundle, it was clear 

the inability of junior residents and medical students to set CCD or EDD on their own. 

If the CCD or EDD were not filled in the checklist, the main investigator would ask 

professors to clarify the plan to the junior staff during rounds. A well-informed team 

organized patient discharge in advance, preventing inappropriate hospital days due to 

paperwork delays, transportation unavailability, family issues, or the lack of “fit for 

discharge” status recognition. Although there was a variation among professors in 

checklist completion, the attendance of rounds by the investigator ensured that the 

strategies’ recommendations were followed daily.  

Using the Kanban methodology, the LOS information was recorded on whiteboards 

with the day colour, contributing to the intervention`s positive result. The feedback 

given to the teams made them feel responsible for the red days and delays in 

discharge. Corroborating with this hypothesis, an Italian study showed a reduction of 
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unnecessary hospital days through a strategy involving direct physician accountability 

(19).  For paediatric patients, an intervention consisting of weekly feedback and 

dissemination of summary reports to attending physicians was also associated with a 

lower risk of inappropriate hospital days (20). 

During the intervention, it was also observed a reduction in pre-IMU LOS. This was 

probably a consequence of the increased bed availability, attributable to shorter IMU 

ward LOS. Since the university hospital IMU wards receive mainly patients transferred 

from intensive care (ICU) and emergency department (ED), that meant a decrease in 

time to transfer ICU discharge patients and ED patient boarding (21). The SAFER flow 

bundle also promotes a better flow of patients to wards, as it advocates in favour of 

morning discharge and early admission (1). Applying the bundle raised the percentage 

of morning discharges in the IMU wards, positively affecting ICU and ED patient flow. 

In this study, even during the implementation of the Red2Green days tool and active 

resolution of constraints, we still had 55.8% of patient days classified as red. Most red 

days (42.4%) were due to a lack of senior review on weekends and holidays. In the 

professor’s absence, the junior resident would only discuss the patient with the 

attending physician on shift if he deemed it necessary. That might not have influenced 

the LOS of patients with a well-established plan, however, it postponed important 

clinical decisions (and setting of CCD and EDD) for patients admitted from Friday to 

Sunday or during holidays. Senior expert consultations were also unavailable on 

weekends, which was another cause for red days. Resolving this issue required top 

managing decisions and complex staff organization, which was not possible during the 

study period. 

There was also a significant number of red days attributable to the wait for exams, test 

reports, invasive procedures, or surgery reported in this study (31.6%). It is expected 

to have some red days because of hospital support services; as for the day to be green, 

once the test was ordered, it would have to be performed, discussed with the senior, 

and a clinical decision made on the same day. The high number of red days because 

of radiology exams was due to the frequency of the requested tests. During weekdays 

these exams were usually performed in 24 to 48 hours, but non-urgent tests and 

procedures were not scheduled on weekends or holidays. This limitation also 

increased the number of inappropriate hospital days. Since they were already 

somewhat efficient, the investigators and unit manager had limited action on red days 

caused by support services alone. What usually demanded mediation was deliberation 
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on the treatment plan or the need for invasive procedures by the surgical teams 

together with the internal medicine senior. These unjustified days, however, were 

classified as related to the multidisciplinary team rather than to support services.  

We found only two other studies describing the use of the SAFER patient flow bundle 

and the Red2Green tool published in scientific literature. Valente et al. used a 

structured daily multidisciplinary board round framework adapted from both strategies 

to enhance patient flow. There was a significant reduction in general/digestive surgery 

patients’ LOS by 12,5% (22). In another study, the implementation of both 

methodologies in a neurosurgery department was reported (23).  

Other frequent strategies described to reduce hospital LOS are clinical pathways and 

discharge planning. Clinical pathways intend to increase efficiency during hospital 

stays by detailing the steps necessary to treat a specific clinical problem (24). One 

systematic review showed a decrease in LOS and mortality of patients with heart failure 

with the implementation of care pathways (25), more comprehensive, could not 

conclude on LOS due to the heterogeneity of studies included in the analysis (26). 

Differently from the SAFER patient flow bundle or Red2Green days, clinical pathways 

are specific to a disease or syndrome, and even so, it usually fits only the standard 

patient.  

There’s good evidence that discharge planning improves patient quality of care. Still, 

two systematic reviews found only a modest decrease in LOS (27,28), one was 

inconclusive (29) and another had a negative result regarding LOS (30). In the SAFER 

patient flow bundle, once the CCD and EDD are set, the multidisciplinary team must 

ensure the patient is ready to go home on the specified date. That includes, almost 

naturally, the discharge planning inside the bundle. Patients with more complex clinical 

or social conditions and extended hospitalizations are reviewed weekly, and 

arrangements are made to discharge the patient safely as soon as possible.  

 

Strengths and limitations of this study 

To the best of our knowledge, this is the first published study showing a significant 

reduction in hospital LOS of internal medicine patients associated with the 

implementation of the SAFER patient flow bundle and Red2Green days tool. Despite 

the recommendations described in the NHS Guide to reducing long hospital stays 

since 2018, the available literature is scarce. Another strength is the use of  DRG 
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methodology to compare pre-and post-intervention groups according to complexity and 

resource requirements. 

  This study has some limitations. The strategies to reduce LOS were implemented 

only in internal medicine wards of a Brazilian tertiary care hospital. Further research 

will be needed to validate the SAFER patient flow bundle and Red2Green days tool in 

other settings. The main investigator did the categorization of red and green days 

alone, and the reliability and validity of the Red2Green classification have not been 

established. Lastly, high in-hospital mortality and readmission rates were observed in 

2018 and 2019. This was mainly due to the institution's patient profile, which includes 

a high percentage of palliative care inpatients and a lack of hospices in the Brazilian 

healthcare system. All patients that died in the ward during the study were in palliative 

care, and all other patients were transferred to ICUs upon organic instability. 

 

CONCLUSIONS 
In this longitudinal interventional trial, the SAFER patient flow bundle and Red2Green 

days tool implementation were associated with a significant decrease in hospital LOS 

in Brazil's tertiary care IMU ward. The SAFER bundle and the Red2Green days tool 

shift multidisciplinary teams’ priorities toward discharging the patient home. Senior 

clinicians, junior staff, and medical students realized the consequences of deferring 

decisions and treatment planning or keeping the patient hospitalized without a clear 

reason. Signaling red days on whiteboards due to care team delays turns visible the 

uncomfortable truth that the unjustified hospital days are not only a hospital managers’ 

issue. It is usual to blame extended hospital stays only on flaws in internal or external 

structure, such as the availability of in-hospital support services or transfers to alternate 

levels of care. They can play a significant part in some settings, but understanding the 

importance of the care teams’ behaviour is crucial. More studies are needed applying 

the SAFER patient flow bundle and the Red2Green days tool in other settings to 

confirm their efficacy in decreasing LOS.  It should be realized by managers, however, 

that significant improvement opportunity for hospital LOS reduction is changing the 

multidisciplinary team`s attitude during patient hospitalization, decreasing 

inappropriate days, and promoting more efficient care. 
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6 CONCLUSÃO 
 

Neste estudo intervencionista longitudinal, a implementação do SAFER patient flow 

bundle e da ferramenta Red2Green days foi associada a uma redução significativa no 

tempo de internação hospitalar em uma enfermaria de clínica médica de um hospital 

universitário brasileiro. O SAFER patient flow bundle e a ferramenta Red2Green days 

contribuíram para que as equipes multidisciplinares reconhecessem as ações 

prioritárias necessárias para alta do paciente. Foi possível a quantificação do 

desperdício na internação dos pacientes pelos professores, residentes e estudantes 

de medicina que passaram a reconhecer as consequências de adiar as decisões e o 

planejamento do tratamento, ou de manter o paciente hospitalizado sem um motivo 

claro. A sinalização de dias vermelhos nos quadros brancos devido a atrasos da 

equipe de atendimento torna visível o fato de que os dias de hospitalização 

injustificados são responsabilidade de todos. É comum atribuir o prolongamento das 

internações hospitalares apenas a falhas na estrutura interna ou externa, como a 

disponibilidade de serviços de apoio intra-hospitalar ou transferências para níveis 

alternativos de cuidado. O peso que esses fatores desempenham, entretanto, varia 

entre instituições, e podem mascarar a importância do comportamento das equipes 

assistenciais.  

Ainda são necessários mais estudos que utilizem o SAFER patient flow bundle e a 

ferramenta Red2Green days em outros ambientes para confirmar sua eficácia na 

redução do tempo de internação.  Entretanto, independente da ferramenta a ser 

utilizada para o aumento da eficiência institucional, é importante reconhecer que 

comportamento da equipe multidisciplinar em relação à internação e alta dos 

pacientes tem um papel determinante no tempo de internação hospitalar.  
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