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KEYWORDS Abstract

Lean; Objective: To analyze whether the application of Lean techniques to improve the flow of crit-
Critically ill process; ically ill patients in a health region with its epicenter in the intensive care unit (ICU) of a
Intensive care unit; reference hospital.

Patient flow; Design: Observational study with pre and post intervention analysis.

Professional Setting: ICU of a reference hospital.

satisfaction Patients: We design projects and a value stream map of flow and compared pre and post

intervention.

Interventions: We recorded demographic data, patient transfers by EMS for lack of beds and
delay times in the discharge from ICU to ward. Multidisciplinary meetings and perform daily
visual panel, with high priority ICU discharge. We promote temporary relocation of critically
ill patients in other special areas of the hospital. We performed a professional satisfaction
questionnaire with pre and post implementation of process. We make a statistical analysis of
pre and post-intervention comparisons.

Results: We planned for 2013 and progressively implemented in 2014. Analysis of patients enter-
ing the critical process flow (1) evaluate patients who must transfer for lack of beds, focusing
on a diagnosis: pre 10/22 vs. 3/21 post (p=.045); (2) analysis of time delay in the discharge
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Introduction

from the ICU to ward: 360.8 4+ 163.9min in the first period vs. 276.7 +149.5 in the second
(p=.036); and (3) personal professional satisfaction questionnaire, with 6.6 + 1.5 points pre vs.
7.5+1.11in post (p=.001). Analysis of indicators such as the ICU acquired infections, length of
ICU stay, the rate of re-admissions and mortality, with no significant differences between the
two periods.

Conclusions: The application of Lean techniques in the critically ill process had a positive impact
on improving patient flow within the health region, noting a decrease of transfers outside the
region due to lack of beds, reduced delayed discharge from ICU to conventional ward and
increased satisfaction of ICU professionals.

© 2016 Published by Elsevier Espana, S.L.U.

Técnicas «Lean» para la mejora del flujo de los pacientes criticos de una region
sanitaria con epicentro en el servicio de medicina intensiva de un hospital
de referencia

Resumen

Objetivo: Analizar si la aplicacion de técnicas «Lean» mejora el flujo de pacientes criticos
de una region sanitaria, tomando como epicentro el servicio de medicina intensiva (UCI) del
hospital de referencia.

Diseno: Estudio observacional con analisis pre y postintervencion.

Ambito: UCI del hospital de referencia.

Pacientes: Disefiamos proyectos y un mapa de flujo y comparamos caracteristicas pre y postin-
tervencion.

Intervenciones: Registramos datos demograficos, de traslados de pacientes por el SEM por falta
de camas y los tiempos de demora en la hora de alta de la UCI a planta de hospitalizacion.
Realizamos reuniones multidisciplinarias y panel visual diario, con priorizacion de altas de UCI.
Promovimos la reubicacion temporal de pacientes criticos en otras areas especiales del hos-
pital. Cuestionario de satisfaccion profesional con valoracion pre y postintervencion. Analisis
estadistico de las comparaciones pre y postintervencion.

Resultados: Se planificd durante 2013 y se implemento de forma progresiva en 2014. Las medi-
das principales fueron: (1) analisis de la entrada de pacientes al flujo del proceso de criticos,
evaluando los pacientes que deben trasladarse por falta de camas, centrados en un diagnos-
tico y un area: 10/22 pre vs. 3/21 post (p=0,045); (2) analisis del tiempo de demora en la
hora de alta de UCI a planta de hospitalizacion: 360,84+ 163,9min en el primer periodo vs.
276,7 +=149,5 en el segundo (p=0,036); y (3) cuestionario de satisfaccion profesional personal,
con 6,6 +1,5 puntos pre vs. 7,54+1,1 en post (p=0,001). Analisis de los indicadores de UCI,
como son las infecciones adquiridas, los dias de estancia, la tasa de reingresos y la mortalidad,
sin diferencias significativas entre ambos periodos.

Conclusiones: La aplicacion de técnicas ‘Lean’ en el proceso de criticos tuvo un impacto positivo
en la mejora del flujo de pacientes dentro de la region sanitaria, observando una disminucion
de los traslados fuera de la region por falta de camas, una reduccion en la demora del alta
de UCI a hospitalizacion convencional y un aumento de la satisfaccion de los profesionales de
la UCI de referencia.

© 2016 Publicado por Elsevier Espana, S.L.U.

On the other hand, the characteristics inherent to crit-
ical patients cause demand to vary greatly depending on
the time of year and on the surgical activity in the cen-

In our hospital and in the intensive care unit (ICU), the aver-
age occupation rate is over 90%. Since the ICU is a single
Unit serving a reference population of 844,000 inhabitants,
in some cases not all the critically ill patients corresponding
to that population can be admitted to the ICU, and transfer
to other ICUs in hospitals located in a different healthcare
region is required.

ter. Detailed monitoring of the evolution of the care process
is therefore necessary in order to assign the necessary
resources, according to time and demand.

Before the start of this study, the care process in
our ICU already included activity assessment indicators
that generated information on the quality of care of the
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