
Introduction

The Terrassa Health Consortium (Consorci San-
itari de Terrassa: CST) is a holistic health organiza-
tion (OSI in Spanish) serving a population of
200,000 users, which makes us the largest OSI in
Catalunya. Given the inordinate delay in Emer-
gency Department (ED) patient admission to hos-
pital, often leading to high-pressure situations
while awaiting hospital beds6, we determined to
review and refine the process; the aim was to fa-
cilitate hospital bed availability before demand in-
creased even further, speeding up the process of

morning hospital discharge in order to free beds
earlier and make them physically available for
adult ED patients awaiting admission. In this arti-
cle we explain the results after implementation of
a discharge plan using current Information and
Communication Technologies (ICT).

Method

The project was a multidisciplinary effort by a
working group consisting of key people from the
organization involved in the different areas: hospi-
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Objectives: To describe process changes implemented to encourage early hospital
discharge and reduce emergency admission delays for adult medical and surgical
patients and to analyze outcomes achieved.
Methods: Our hospital’s discharge system was analyzed to identify the main
shortcomings. The process was then reengineered to create a hospital discharge plan
whose implementation required several changes in care pathways and information
systems. We gathered data on discharges of adult medical and surgical patients during 3
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(2008-2009) following the plan’s introduction in 2007. Outcomes were compared using
the χ2 test.
Results: The early hospital discharge plan improved the care pathways involved in this
complex process at all levels of our organization, leading to an increase of 30% in the
overall number of discharges within 13 hours of admission (P<.001), mainly attributable
to early medical discharges.
Conclusions: Multidisciplinary teamwork and the cooperation of key persons in the
system made it possible to discharge more patients within half a day. Use of clinical
information storage and retrieval systems were essential for coordinating efforts and
automating tasks in real time. The plan also represented an important cultural shift in
our planning of hospital discharges. [Emergencias 2011;23:29-34]
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talization, ED, catering, Admissions, information
systems and hospital management. The manage-
ment assigned a key professional from each area
to form part of the project commission and to
guarantee institutional support. Agreements be-
tween different specialties were established by
these members. A timetable of regular weekly
meetings was established, with the requirement of
submitting a report within 8 weeks1. The method-
ology included the analysis of the situation of our
organization, identification and description of the
main problems, admission process redesign, de-
velopment of a plan of action and implementa-
tion, assessment and monitoring by means of in-
dicators.

Based on the main ideas for improvement and
actions agreed, we re-designed the system of hos-
pital discharge and the processes involved, culmi-
nating in the final plan (PAH in Spanish). In the
form of guidelines, this was distributed to staff
members of the organization. The contents were
adapted and printed out as a small manual con-
taining algorithms for specific work functions. The
guidelines used icons representing each profes-
sional category linked to specific tasks, to facilitate
their interpretation. This was widely disseminated,
with briefings for all health personnel and admin-
istrative staff, both in hospitals and EDs, as well as
in health institutions.

Analysis of the situation showed that the num-
ber of annual emergencies handled during the
study period was as follows: 112,155 (2006) 115
863 (2007), 112,373 (2008), 120,989 (2009)
with ED pressure of 51% (2006), 42% (2007),
53% (2008) and 61% (2009). The level of com-
plexity attended was 0, 1% (level I), 1.4% (level
II) 27.5% (level III), 42% (level IV) and 29% (level
V) according to the Spanish System of Triage
(SET)2.

The working group compared the data on
adult Medicine and Surgery patients discharged in
2006 with those of the same categories of pa-
tients discharged in 2007 and 2008, i.e. the 2
years after implementation of PAH. Data analyzed
included percentages of total discharge, medical
discharge and surgical patient discharge recorded
for the shifts 9-13 hours, 13-17 and 17-9 hours.
We analyzed results on medical-surgical patient
discharges during two periods: January to Decem-
ber 2006 (pre-implementation) and 2008 (post-
implementation) by shifts, and performance mon-
itoring was performed during 2009. We
performed a comparative analysis of the daily
time-period 10-18 hours.

We also evaluated the use of the waiting room

after discharge and the results of a survey on sat-
isfaction by ED professionals.

Our analysis of the situation at baseline identi-
fied the following problems:

– More professional time was spent on the
process of admission (administrative, diagnosis
and therapeutic procedures) than on the process
leading to discharge.

– There was no planned or expected date of
discharge.

– The discharge was usually confirmed later
than necessary and depended on priorities identi-
fied the same day by the attending physician.

– There was extreme tolerance by the medical
staff to delaying the discharge until the afternoon,
according to the convenience of patients and
their companions.

– Actual discharge mainly occurred during the
afternoon.

– The cleaning circuit was inefficient, since as-
signed personnel were not coordinated with med-
ical staff and could not properly plan their activity. 

– Insufficient use of ICT, and more specifically
the potential of the CST clinical management pro-
gram to coordinate the different activities in-
volved in the process.

– Assignment of duties by the multidisciplinary
team was inadequate because there was no dis-
charge procedure.

– Neither the patient nor the caregiver was in-
volved in the process, so that they could not plan
their own requirements regarding discharge time.

– There were delays in medical transport
home, lack of advance notice for the CST coordi-
nator of transfers. In addition, the transport com-
pany prioritized scheduled tests over discharged
patients and had become accustomed to perform-
ing such transfers in the afternoon.

– No waiting room was available for post-dis-
charge patients whose caregivers could not attend
at the time of discharge3.

– There was no established procedure for the
admission of ED patients.

– There were daily delays in the admission of
ED patients, with such patients waiting around
until late afternoon.

In the intervention process of re-designing the
system of hospital admission for adult ED medical
and surgical patients, the following steps were
considered necessary: planned discharge (of hos-
pitalized patients) 24 hours in advance, confirmed
before 10 pm on the day, improved multidiscipli-
nary team coordination in real time via the CST
clinical management program, re-allocation of
tasks of the multidisciplinary team, establishment
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of a procedure for admission from the ED, cre-
ation of a waiting room for post-discharge pa-
tients, involving professionals in the aims of the
organization, and information on the process for
the patient and caregiver.

In the action plan, after analyzing the process,
we decided to begin in a phased manner, improv-
ing those areas of low complexity and therefore
more easily implemented in the short term.

The CST clinical management program was
modified to include the planning of all events as
from 24 h notice of impending discharge the pre-
vious day. Thus, incorporated in the program
were data input on planned discharge date, con-
firmation of the discharge, the scheduled reserved
beds and those from the emergency reserve; on
execution, all these actions were marked with a
label appearing on the program screen. An ad-
ministrative discharge activated an icon so that
the cleaning staff would prioritize service of newly
vacated beds over other tasks; electronic requests
for complementary tests, appointments and am-
bulance requests replaced written forms, com-
pletely eliminating paper for this kind of proce-
dure; on requesting an ambulance, an ambulance
icon appeared with a dialog box containing the
details of the requested service.

For circuit improvement the PAH plan specified
the tasks assigned to each multidisciplinary team
member through a simple graphic format, with
icons representing each professional group.

Tasks were grouped into three phases of the
process: 24 hours before hospital discharge, the
morning of the discharge, and admission from
emergencies. Twenty-four hours 

before discharge, the physician introduced the
planned date of discharge, made the correspon-
ding electronic requests left the discharge report
prepared. On appearance of this discharge in the
clinical management program screen, the admin-
istrative unit programmed the patient’s timetable.
The transport coordinator received an e-petition
and reserved the appropriate health transport
unit. The morning of discharge, the physician per-
formed a final check up of all patients scheduled
for discharge. Nursing staff confirmed the dis-
charge on the clinical management program be-
fore 10 am, instructing the patient and accompa-
nying him/her to the administrative unit where
the documentation was delivered and thus ended
the process. To ensure that administrative dis-
charge time coincided with the real time of dis-
charge, it was established that the patient should
always pass by the administrative unit located in
each hospital ward to collect the documentation.

This step was crucial, since it signaled a free bed
and triggered the cleaning circuit. Deactivation of
the cleaning icon was centralized by the cleaning
coordinator in real time so as to avoid erroneous
premature assignment of beds for ED patients.
Cleaning staff timetables were re-organized to
adapt to the changes. Finally, we established an
administrative procedure for urgent admissions
that was triggered by the physician introducing in
the clinical management program a final report
requiring admission to a particular specialty ward.
At that moment, ED administrative staff proceed-
ed to make the urgent reservation and subse-
quent administrative admission. Once assigned a
bed reserved for emergencies, the patient was in-
formed and accompanied/transferred by a nurse
to the ward immediately.

Information was provided to the patient and
family by means of notice boards in all rooms of
inpatient areas, with timetables and the availabili-
ty of a post-discharge waiting room3.

This supervised space was intended for patients
awaiting transport home, according to criteria
agreed by the working group. One of the main
objectives was to reduce pressure in wards, in-
creasing occupation capacity, to optimize planning
of the medical transport company, and to provide
a single pick-up point3. We elaborated a procedure
with inclusion criteria in case of complications dur-
ing the wait to ensure patient care and necessary
support by medical staff assigned to that area.

We also conducted a survey on satisfaction
amongst ED personnel. The questions were: 1) Do
you think the PAH plan has reduced the delay in
ED admissions? 2) Has it facilitated your daily
work?, 3) Have you been informed about the dis-
charge plan? and 4) Do you think it has con-
tributed to improving the organization of the
service? (Score from 1 = not at all satisfied to 4 =
very satisfied, NS / NC).

Data processing was performed using SAS In-
stitute Inc Software Cary, NC USA)®. This software
performs various daily uploads of data from the
clinical manager program to a structured informa-
tion repository for data mining. Information is ac-
cessed through a portal in the organization's in-
tranet. The presentation is made in tables and
graphs. Thus it provides a reliable and regular up-
date of the situation. The statistical test used for
the analysis of the exported data was chi-square
test for different shifts before and after implemen-
tation. Significance was defined as p < 0.05. Pa-
tients were followed for a period of 2 years after
implementation (2008-2009) for the time period
9-13 hours.
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Results

Pre-implementation results: the distribution ac-
cording to time periods of medical-surgical pa-
tient discharge was 40% (9-13 h), 45% (13-17
hours) and 15% (17-9 hours) (n = 7,835); the dis-
tribution of medical discharge was 21% / 56% /
23% (n = 4,029) and for surgical discharge was
59% / 34% / 7% (n = 3,806) respectively. The
distribution was significantly different between
medical and surgical wards in all time periods
(Table 1).

Post-implementation results: the distribution
according to time periods of medical-surgical pa-
tient discharge was 52% (9-13 h), 38% (13-17
hours) and 11% (17-9 hours) (n = 8,263); med-
ical discharge was 36% / 50% / 14% (n = 4,451),
and surgical discharge was 70% / 23% / 7% (n =
3,812) respectively (Table 2). The increase of
morning discharge (9-13 hours), both globally
and for the medical and surgery wards, was sig-
nificant (Figure 1).

During follow-up (2009), similar results were
obtained: the distribution of medical-surgical pa-
tient discharge was 51% (9-13 h) (n = 4,252). For
the time period 10-18 hours we observed a shift
to earlier discharge: from 15-18 hours, to 11-15
hours (Figure 3).

The waiting room for post-discharge patients
was barely used (61 patients over a period of 6
months), partly due to PAH goal achievement after
implantation which avoided the need for this addi-
tional service and partly because some of the pa-
tients who potentially could have used the waiting
room, such as those awaiting ambulance transfer,
did not meet the inclusion criteria. For these rea-
sons the waiting room was closed after six months.

A survey of satisfaction was completed in 37
professionals representative of the stable full-time
ED workforce [7 physicians (50%), 20 nurses
(48%), 10 (50%) administrative staff]. The satis-
faction rating was as follows per item: information
about the procedure (3.36), contribution to im-
provement in service organization (2.74), facilita-

ting work (2.58), perception of reduced delay in
hospital admission (2.48). Overall satisfaction rate
was 2.79 on a scale of 1 to 4 (1 = not satisfied, to
4 = very satisfied). The same score by group was
3.3 (physicians), 2.7 (administrative staff) and 2.5
(nursing staff).

Discussion

In our organization the delay in ED patient ad-
mission to hospital was excessive and called for
effective stable corrective measures. Implementa-
tion of the PAH plan resulted in significant in-
crease of morning discharge and reduced delays
in admission from the ED, including medical ad-
missions which commonly cause ED
overcrowding4,8,15. The most prominent and dis-
tinctive aspect of the work presented here was
that the objective was achieved through a coordi-
nated multidisciplinary approach and implementa-
tion of ICT via the CST clinical management pro-
gram, a clinical instrument available to all staff
members of the organization.

The results were significant from the first quar-
ter of implementation, achieving a rapid progres-
sion towards a culture of discharge planning.

The involvement of key people in the organi-
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Table 1. Conventional discharge time period before
implementation

Year 2006

Time period 9 to 13 13 to 17 17 to 9

Discharge Nº (%) Nº (%) Nº (%)

Total 3,102 (40) 3,531 (45) 1,202 (15)
Medical 841 (21) 2,248 (56) 940 (23)
Surgical 2,261 (59) 1,283 (34) 262 (7)
P value 0.001 0.001 0.001

Table 2. Comparison of discharges by time periods, one year
after implementation (2008)

Year 2008

Time period 9 a 13 13 a 17 17 a 9

Discharge Nº (%) Nº (%) Nº (%)

Total 4,288 (52) 3,121 (38) 884 (11)
Medical 1,597 (36) 2,231 (50) 623 (14)
Surgical 2,691 (70) 890 (23) 261 (7)
P value < 0.001 < 0.001 < 0.001

Figure 1. Results showing improvement in the number of
morning discharges (9-13 h) on comparing data for pre- and
post-implementation periods.
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zation in the objective, and the institutional sup-
port, contributed greatly to reaching a broad
consensus for carrying out the necessary ac-
tions. The multidisciplinary approach, with rep-
resentation from medical and non-medical
health personnel in the working group was in-
strumental in the allocation of tasks and specific
actions.

The finding of reduced delay in ED patient
admission to hospital wards and that the daily
task of looking for hospital beds was facilitated
by implementation of the PAH plan definitely
improved staff confidence and satisfaction, as
shown by the survey. Also, the PAH plan in-
creased the level of Admissions autonomy in
managing polyvalent beds after agreement be-
tween the various specialties.

Finally, for the organization to be identified
as a fundamental engine of change, the system-
atic display of information on the results of fol-
low up was fundamental for the collective suc-
cess of the project.

No similar results were found in the literature
describing the implementation of a PAH, al-

though different organizational strategies indi-
cate the need for different lines of action, such
as quantified hospital bed planning6,7,9,10,12 or, as
in this article, analysis of the dysfunction1,4-6.
None of them expressly mentions implementa-
tion of ICT as a key tool for multidisciplinary co-
ordination or current information on discharges
per time periods, which means we were unable
to provide any sort of comparative analysis.

Annual monitoring of discharge indicators is
essential for continuous process improvement.
Currently, we base the standard on the best re-
sult from the previous year. Although not in-
cluded in this study, we have verified that these
results hold over time.

The limitations of this work include not cal-
culating the delay time between the ED and
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Table 3. Criteria for admission to the post-discharge waiting
room

Inclusion criteria Exclusion criteria

Sitting tolerance Bedridden
No intravenous medication Insulin-dependent diabetics

without caregiver
Collaborators Behavior disorders

Social factors
Isolation

Figure 2. Evolution of morning discharges (9-13 h). Imple-
mentation initiated in October 2007.
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Figure 3. Shift in discharges from 11 h (pre-implementation) to 15 h (post-implementation).
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hospital ward admission, i.e. time from pending
to real admission. Since January of 2010 we
have added a new indicator to monitor this,
since it is a key marker for continuous improve-
ment of the discharge process, and reliably de-
tected by the PAH program, regardless of the
time of discharge, considering that its main ob-
jective is to reduce unnecessary patient stay
time in the ED once the decision has been taken
on their admission. Data currently available
through the Comprehensive Emergency Plan de
Catalunya (PIUC) cannot be used for compari-
son, since they refer to patients pending admis-
sion to the ED and not to discharge indicators.

The results of PAH are sometimes altered in
crisis situations due to lack of beds when there
is imbalance between urgent demand and
planned admission. For this reason, the same
working group has developed and implemented
a new procedure to improve the management
of beds in states of crisis through a system of
alerts.
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Resultado de un proceso para la mejora de las altas hospitalarias precoces

García Alonso D, Enguix N, Valverde L, Castells M, Pascual I, Esquerda A, Sarlé J

Objetivo: Describir las intervenciones realizadas para acelerar la hora de alta hospitalaria y reducir la demora de ingre-
so de pacientes adultos médico-quirúrgicos desde urgencias y analizar los resultados alcanzados con la implementación
del proceso.
Método: Se analizó la situación del proceso de alta de nuestra organización y se identificaron las principales disfuncio-
nes. La reingeniería del proceso culminó con la elaboración del plan de alta hospitalaria para cuya implantación fueron
necesarias intervenciones diversas sobre circuitos y sistemas de información. Los datos extraídos sobre las altas de pa-
cientes adultos médico-quirúrgicos producidas en las diferentes franjas horarias (9 a 13, 13 a 17 y 17 a 9 horas), antes
(2006) y durante los 2 años posteriores a la implementación (2008-2009) se analizaron mediante la prueba de χ2.
Resultados: La implantación del plan de alta hospitalaria mejoró los diferentes circuitos que intervienen en este com-
plejo proceso a todos los niveles de la organización, y dio  como resultado un incremento de las altas médico-quirúrgi-
cas antes de las 13 horas del 30% (p < 0,001), fundamentalmente a expensas de las altas médicas.
Conclusiones: La producción de altas antes del mediodía ha sido posible gracias al trabajo multidisciplinar y a la impli-
cación de personas clave de la organización. La implementación de las tecnologías de información y comunicación a
través del gestor cl ínico ha resultado clave en la coordinación y automatismo del proceso en tiempo 
real. Por otra parte, la organización ha experimentado un cambio trascendental hacia la cultura de planificación del al-
ta hospitalaria. [Emergencias 2011;23:29-34]

Palabras clave: Plan de alta. Gestor clínico. Ingresos urgentes. Tecnologias de información y comunicación (TIC).
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