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Introduction and objectives. Cardiac care is one of
the most important and rapidly rising costs in the health-
care system. Therefore, any improvement can produce
significant savings. We analyze the evolution of classical
clinical effectiveness indexes in a cardiac unit after a
change in clinical management.

Methods. We reviewed overall clinical effectiveness in-
dexes and the most significant DRGs of a cardiac unit
and general hospital between 1992 and 2000. A change
in management (optimization of time for studies, responsi-
bility of professionals for tasks, close follow-up, and pre-
ventive problem management) was introduced in
September 1995 by team members without a parallel
change in the hospital. Clinical effectiveness indexes
were compared before and after the organizational chan-
ge and compared with the rest of the hospital.

Results. There was a progressive improvement in clini-
cal effectiveness indexes in the hospital (reduction of
22% in length of stay). On the other hand, a significant
improvement was also noted in the cardiac unit starting
the month after implementing the new management stra-
tegy (reduction of 54% in the duration of the hospital stay;
9.74 days preintervention vs 4.97 days postintervention; p
< 0.001). Improvement has been progressive throughout
the years of follow-up. Overall indexes and specific DRG
indicators improved.

Conclusions. A change in management strategy can
have a significant impact on cardiac care and improve cli-
nical effectiveness. Therefore, the attitude of a small team
can have a significant impact on healthcare.
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Efecto de la gestion de un servicio de cardiologia en
la atencion del paciente cardiolégico. Evolucion de
los indicadores asistenciales

Introduccidn y objetivos. La asistencia cardiolégica
supone un coste importante y progresivamente creciente
del sistema sanitario. Su optimizacién puede, por tanto,
conllevar un importante ahorro. Se analiza la evolucion
de los indicadores de hospitalizacién en un servicio de
cardiologia en el que se aplica un cambio de gestion.

Métodos. Se revisan los indicadores de hospitalizacion
globales y los de los grupos relacionados por el diagnds-
tico (GRD) mas representativos del servicio entre los
anos 1992 y 2001. En septiembre de 1995 se inicia el
proceso de reorganizacion (optimizacion de demoras,
responsabilizacién del personal en determinadas activi-
dades, seguimiento y solucion de problemas) por iniciati-
va del propio servicio, y sin cambio simultaneo en el resto
del hospital. Se comparan los indicadores asistenciales
antes y después de la intervencién, asi como con la evo-
lucién seguida por el resto del hospital.

Resultados. El hospital mejora progresivamente en los
indicadores asistenciales (reduccion del 22% en estancia
media). El servicio de cardiologia presenta una mejoria
desde el mes siguiente a la aplicacién de las medidas
(reduccion del 54% en estancia media; 9,74 dias preinter-
vencién frente a 4,97 dias postintervencién; p < 0,001).
La mejoria aparece tanto en los indicadores globales,
como en los especificos de los GRD seleccionados.

Conclusiones. La aplicacion de sencillas medidas de
gestién puede conseguir una mejora en la eficiencia de la
asistencia cardiolégica, con la consiguiente optimizacién
de recursos. La actitud de un grupo reducido de profesio-
nales puede tener un impacto significativo en la asistencia
sanitaria.
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Organizacién y administracion. Eficiencia. Organizacion.
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INTRODUCTION

Cardiovascular diseases are the principal cause of
death and illness in the developed world,! including in
Spain.?® In fact, in this country, cardiovascular illnes-
ses, particularly cardiologic illnesses, are one of the
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ABBREVIATIONS

MBDG: minimum basic data group.
DRG: diagnosis-related group.
AMLSI: adjusted mean length of stay index.

primary causes of hospital admissions.* The progres-
sive aging of the population and the increased inci-
dence of cardiovascular diseases with age indicates
that there will be a corresponding increase in cardio-
vascular diseases in the future.’

In recent years, there has also been a significant in-
crease in diagnostic and treatment options related to
cardiovascular illnesses; these have contributed to a
notable increase in the overall cost of treating these
debilitating diseasese.® This phenomenon, in combi-
nation with other factors, contributes to the economic
crisis that is threatening all health care systems,
which are saddled with a progressive increase in ex-
penditures coupled with a need to make choices that
ensure their survival.

Admittedly, the necessary changes must occur in
an appropriate manner, with decisions aimed at ensu-
ring financing and coverage of healthcare systems.” It
is not clear, however, what the impact will be of mea-
sures that aim to manage individual services for the
care of cardiovascular disease, although some positi-
ve experiences have been reported.®!? In addition, the
training of professionals charged with providing he-
alth care for patients with cardiovascular disease
does not encompass, at this time, these aspects.!! In
fact, training of cardiologists in our country emphasi-
zes clinical, technical, epidemiological, and scientific
parameters,'? which are obviously necessary, but
does not address basic concepts of managing health
resources, which are essential for supporting the afo-
rementioned factors efficiently and equitably.'

The aim of this study was to analyze what impact
management measures could have on delivery of care
to patients with cardiovascular disease in a cardio-
logy service, adopted by a group of professionals in-
dependently and not coordinated with other services
in the hospital system.

MATERIALS AND METHODS

Our study analyzed hospital health care in a cardio-
logy service in a general hospital with 600 beds, a cli-
nical, non-invasive cardiology service, and a coronary
care unit that is dependent on the intensive care unit
and incorporates hemodynamic (1997) and elec-
trophysiological (1999) components, but which is de-
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pendent on other referral centers for surgery. This was
a practical study dedicated to evaluating the efficacy
of treatment strategies initiated in conjunction with
health care indicators.'*

We reviewed the changes that occurred over time in
regard to indications for treatment that the service
used from the period before modification of manage-
ment up to the present. The study encompassed 9 ye-
ars (1992-2000). The changes were analyzed accor-
ding to overall data (mean length of stay, occupancy
index, etc.), as well as with data related to specific ill-
nesses treated,’®> which were vital in order to evaluate
the activities of the cardiology service. The services
rendered data were compared with co-occurring data
from the hospital area to which the unit belonged,
with the goal of extracting information about overall
changes in the center and changes specific to the ser-
vice analyzed. We also compared the data from five
other medical services in the same center.

The definitions used for the various indicators'®!?
are shown in Appendix 1. These indicators are the
same as some of those used by Insalud (Spanish
National Institute of Health) to evaluate their hospi-
tals, and they have not been modified over time, thus
allowing comparison.

The DGR were selected for specific analysis becau-
se they were more representative of the activities de-
veloped by the cardiology service and were compared
over time for the same service. The DGR consisted
of: 143 (chest pain), 140 (chest angina), 122 (myocar-
dial infarct without complications), and 127 (cardiac
insufficiency).

We used information from the center’s admissions
department, which included all patients admitted to
the hospital and treated by the cardiology service, and
which was gathered prospectively without knowledge
of the information being used for this study.

From 1992 through 2000, there have been 2 upda-
tes to the classification system for illnesses and proce-
dures (ICD-9-CM). From 1992 through 1996, the se-
cond edition of the ICD-9-CM was used to code the
minimum basic data group (MBDG) at hospitaliza-
tion. From 1997 to 1998, the third edition of the same
classification system was used. Beginning in 1999,
the fourth edition of the ICD-9-CM was used; this
new version includes some major changes in the clas-
sification guidelines of cardiology patients. The diffe-
rent versions of ICD-9-CM are a result of successive
updates in coding procedures. This produces occasio-
nal changes in the method of assigning codes that can
affect the grouping results, without there being real
changes in the casuistry. The successive versions of
the group software (All-Patient DRG) has incorpora-
ted the advances in knowledge of the casuistry and
adapted to the lower requirements of the inter-group
variance in estimating costs or resources consumed.
During the period studied, we worked successively
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with versions 10.0, 12.0, and 14.0 of the DGR grou-
per. Nevertheless, in order to simplify the analysis of
the results in this study, we have grouped all the total
annual MBDG with the current version of the grouper
(All Patient version 14.3). Although this may produce
some errors in validation for the older cases, the rela-
tive importance of this problem is quite negligible.

Strategy used

The strategy used to implement changes in patient
management was simple and consisted of: a) discus-
sing with all professionals the idea of the ethics of ef-
ficiency, with the goal that all, or most of them, feel
responsible for the optimization of resources and hos-
pital stays;'® b) making designated providers responsi-
ble for specific areas of the services, especially in the
diagnostic non-invasive unit; c) establish as a priority
complementary testing of patients pending discharge
to avoid admitting patients who are waiting for such
testing; this later entailed redesigning the processes in-
volved and, finally, developing clinical pathways
(chest pain, chest angina, myocardial infarct, cardiac
insufficiency);* d) partner with Madrid referral servi-
ces to expedite complementary testing and treatments
that were not initially available in our center (hemody-
namic, electrophysiological, surgical) with the objecti-
ve of trying to shorten (as much as possible) the pa-
tient’s hospital stay (several days were reserved for
interpreting tests from Toledo); e) perform strict fo-
llow-up of the development and implementation of the
management measures, in order to assure the measures
were accomplished and to assure resolving problems
in advance as they occurred; and f) establish, with ma-
nagerial staff, a developmental strategy for the service
by incorporating new techniques such as hemodyna-
mic and electrophysiology measures, in order to avoid
the delays caused by patient transfer.

Measures 1 through 4 were implemented during the
first month of the strategic plan, and measure 5 was
developed during the next 2 years, after the manage-
rial staff of the center was convinced of the convenien-
ce of using new diagnostic techniques in the center.
The clinical measures were implemented during the
last 2 years. It should be pointed out, nevertheless, that
the most important element of the plan was the strong
determination of the majority of the members of the
service to achieve improvement, a factor that is recog-
nized by some researchers as the most important for
improving quality of care.”!

Staff development

Over time, the application of this plan produced a
progressive increase in medical staff and actions ta-
ken, which has contributed to improved initiative.
Nevertheless, it is important to note that 2 physicians
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were assigned to the hospital floor during the entire
study period, with the occasional support of another
part-time staff provided when there was a significant
increase in hospital admissions.

Statistical methods

The data is presented with values given for each pa-
rameter. Given that the intervention was performed af-
ter the last 3 months of 1995, we divided the data
analysis into 2 time periods: the first (pre-intervention
period) spanning 1992 through 1995, both inclusive,
and the second (post-intervention period) spanning
1996 through 2000, both inclusive. The data from the
service was compared before and after changes in ma-
nagerial staff (September 1995), and was compared
between the data from the service and data from the
hospital overall. The data comparison, which included
the MBDG records of all patients, was performed with
non-parametric tests (Mann-Whitney U test) using the
SPSS program.

RESULTS

Table 1 shows the hospitalization data for the 9-year
observation period. It is evident that the mean hospital
stay decreased over time, and the number of admis-
sions and discharges increased significantly during
this time.

The number of beds (24) assigned to the service re-
mained the same over the study, and as can be seen in
Table 1, the number of beds used significantly decrea-
sed (30% decrease) from the time before intervention
(33.46 beds) compared with the time after the interven-
tion (23.38 beds). This held true despite the fact that to-
tal admissions significantly increased (by 86%) from
the time before intervention (1262 admissions) to the
time after intervention (2344 admissions). The number
of re-admissions did not change significantly over this
time, and was similar to that of other hospital services.

Mean hospital stay progressively improved over the
years (Figure 1). Upon analysis of the mean length of
stay in the cardiology service, we observed a marked
improvement in the year 1995, which has continued to
improve up to the present. The difference in mean
length of stay between the pre-intervention period
(9.74 days) and the post-intervention period (4.97
days) was statistically significant (P<.001). The car-
diology service over the years studied experienced a
54% drop in overall length of stay, while the hospital
in general recorded only a drop of 22%. Thirty-one
percent of the drop in the mean hospital stay was a re-
sult of the drop in length of stay in the cardiology ser-
vice during this period (0.61 days vs 2.00 days), as is
shown in Figure 1.

The difference between the mean overall hospital
stay (calculated without including internal transfers)

Rev Esp Cardiol 55(12):1251-60 1253



Rodriguez Padial L, et al. Management of a Cardiac Unit. Evolution of Clinical Effectiveness Indicators

Mean hospital stay (days)

1992 1993 1994 1995 1996

Years

1997

1998 1999 2000

Fig. 1. Graphic showing mean length
of hospital stay in the cardiology ser-
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vice and overall in the general hospital
(excluding the maternity or pediatric

ward) with or without cardiology ser-
vice during the study period.

and the cardiology service (with internal transfers)
was 2.4 days (mean) in the time before the interven-
tion and 5.03 days (mean) after the intervention.

Figure 2 depicts the development of the mean length
of stay for 5 medical services in the same hospital. The
trend is different that that observed in the cardiology
service, with several services recording an increase in
the mean length of stay over the past few years.

Upon analyzing the mean hospital stay during the
study period, we noted a significant decrease in the
median and interquartile ranges after the intervention
was implemented, indicating that not only severe cases
had a reduced length of stay. This development was
noted not only in the planned admission but also in pa-
tients admitted from the emergency department.

As is evident in Figure 3, the intervention had an ef-
fect in the month in which was first implemented

(September 1995), an effect that is not evident in Fi-
gure 2.

Figure 4 shows various care indicators in the cardio-
logy service during the study period; Table 1 contains
the corresponding numerical values. The mean length
of stay, as indicated previously, decreased significantly
over time. The occupancy index was significantly re-
duced immediately after intervention, and since that
time has grown slowly and progressively, without rea-
ching the values recorded prior to the intervention.
The number of admissions increased markedly during
the second phase of the intervention period, parallel to
the incorporation of diagnostic and therapeutic techni-
ques (interventional cardiology in 1997 and elec-
trophysiology in 1998), and has rendered the service a
model to reference. As a result, this, in spite of a drop
in mean length of stay and an increase in the patient-

TABLE 1. Healthcare data from the cardiology service during the study period

Years

Indicator 1992 1993 1994 1995 1996 1997 1998 1999 2000
Beds (n) 24 24 24 24 24 24 24 24 24
Beds used (n) 32.45 33.54 34.94 32.89 20.55 20.60 21.95 26.03 27.78
Admissions (n) 1262 1,267 1,171 1,317 1,373 1,408 1,583 2,061 2,344
Length of stay (n) 11 889 12 244 12 755 12 007 7522 7521 8015 9502 10171
Mean hospital stay, days 9.26 9.67 10.91 9.13 5.45 5.34 5.07 4.63 4.36
Occupancy, % 135.34 139.77 145.60 137.06 85.63 85.85 91.49 108.47 115.79
Patient/bed rotation (n) 52.62 52.79 48.79 54.87 57.20 58.66 65.95 85.87 97.66
Admissions/day (n) 2.43 2.24 2.05 2.43 2.58 2.86 3.27 4.51 5.34
Re-admissions (n) - 0.015 0.011 0.018 0.018 0.011 0.017 0.015 0.014
Mean DGR weight 1.07 1.13 1.16 1.12 1.07 1.14 1.03 1.32
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to-bed rotation, an increase in the occupancy index
was noted over the last 2 years (1999-2000). The im-
provement in managing bed occupancy has allowed
the service to significantly increase its level of care.

The mean weight associated with the various DGR
of patients cared for in the cardiology service has not
changed substantially overall during the study period,
although we noted an increase in the mean DGR
weight over the later years (Table 1).

Table 2 shows the data related to selected DGR. We
observed that the management of this type of patients
is more efficient overall. The analysis of the distribu-
tion of the relative DGR weight values shows that the
general mean hospital stay is not the result of admit-
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ting patients with a non-serious illness.

In order to analyze the change over time in the DGR
selected, we compared the DGR in 1993 and 2000
with what was typical as published by the Insalud in
1998 (Table 3) since no comparable data exist from
the Insalud for the initial years of the follow-up pe-
riod. As can be observed, the management of these
DGR improved notably during the study period. At the
beginning of the study, management was worse than
typical (between 37% and 57%), while at the end of
the observation period the management was better
than typical for all the DGR studied.

Table 4 shows the data from the comparison of the
cardiology service and the data from the rest of the
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cardiology services performed by the Insalud in group
3 of the Insalud for the year 2000.2* The adjusted mean
length of stay index (AMLSI) was 0.81, indicating that
the cardiology service achieved more efficient mana-
gement (19% more efficient with regard to hospital
stay) for the same illness than the mean efficacy of the
other cardiology services in hospitals managed by the
Insalud.

The ratio of patients to beds to the number of physi-
cians in charge of the floor has risen from 26.3 in 1992
to 48.8 in 2000, showing increased efficiency of the
medical personnel assigned to the hospital floor.

Figure 5 shows the impact in savings in terms of
length of hospital stay attributable to the cardiology
service in the year 2000 as an example of the impact
of a change in management techniques. During this
year, the cardiology service used 2264 less hospital
days as compared with the Insalud regulations for hos-

pitals in group 3 for DGR with more than 7 cases, a
reduction much greater than that observed in other
hospital services.

We do not present a detailed cost analysis because
the procedure used by the INSALUD has changed du-
ring this time, which makes comparison difficult.
Nevertheless, the improvement in the efficiency of the
service avoided a significant amount of unnecessary
hospital stays (3679 days per year), savings which
could be applied to other services.

DISCUSSION

This study shows that the changes in the manage-
ment of a cardiology service can improve the effi-
ciency of the service significantly, which can have an
impact on the health care system. The value of the
study is that it documents real experience in our

TABLE 2. Health care data from the cardiology service for the 4 DGR with the greatest number of patients

Years
DGR 1993 1994 1995 1996 1997 1998 1999 2000
143 156 156 206 219 186 206 315 345
(chest pain) (7.6) (8.1) (6.3) (2.9) (3.1) (2.7) (2.9) (2.4)
140 255 251 302 299 215 242 309 310
(chest angina) (10.8) (12.1) (10.7) (7.0 (6.2) (6.1) (5.9) (5.2)
122 133 118 73 69 114 132 167 112
(myocardial infarct) (16.1) (16.9) (13.7) (10.4) (11.1) (9.7) (9.1) (9.5)
127 107 107 118 115 117 131 163 157
(cardiac insufficiency) (12.9) (12.7) (11.6) (10.4) (9.1) (9.5) (8.5) (7.1)

The number of patients admitted is shown and the mean hospital stay (days) is shown in parentheses.
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TABLE 3. Comparison of the mean hospital stay of certain DGR in cardiology services of the Insalud in 1998
and data from the cardiology service at the beginning and at the end of the study period

Insalud Cardiology Cardiology Cardiology Cardiology
DGR 1998 1993 2000 1993/Insalud 2000/Insalud
143 (chest pain) 5.19 7.6 24 1.46 0.46
140 (chest angina) 7.43 10.80 5.20 1.45 0.70
122 (myocardial infarct) 10.22 16.1 9.3 1.57 0.91
127 (cardiac insufficiency) 9.39 12.9 7.10 1.37 0.76

The mean hospital stay in days is shown and the 2 last columns show the relationship between the mean lengths of stays indicated.

TABLE 4. Comparison of the mean hospital stay in the cardiology service per the cardiology regulations of the
Insalud for the year 2000, the number of hospital stays avoided by DGR for that year are indicated

DGR Cardiology service Insalud cardiology regulations Difference Hospital stays avoided
143 (chest pain) 2.45 3.86 -1.41 -486

140 (chest angina) 5.15 6.2 -1.05 -325

122 (myocardial infarct) 9.52 9.70 -0.19 -21

127 (cardiac insufficiency) 7.09 8.30 -1.21 -190

country, performed in a hospital that is part of the
National Health System under a typical management
system, which makes the results more applicable than
those contained in models and examples taken from
other social environments and management models.
The key differences is that the study utilized the expe-
rience of professionals who were responsible for pro-
viding the health care, and not from external sources
which are often more theoretical, not useful, and inef-
fective.?

The strategy used was fairly simple, which is more
likely a strength than a weakness, given that it has
been shown that improvement in the efficiency of me-
dical services can be achieved without great methodo-
logical changes. The plan was implemented by a group
of professionals, physicians and nurses, interested in
improving the quality of health care. The participants

did not receive special incentives and frequently had
to endure the resistance inherent in the change process
itself, both in terms of other professionals and in terms
of directives. The experience proves that one of the
most important elements for improving quality is a
strong determination to ensure such improvement.*!
The improvement in efficiency has allowed for a
significant increase in admissions without a correspon-
ding increase in resources designated for hospitaliza-
tion. The hospital has habitually endured a shortage of
beds, forcing the suspension of planned surgical pro-
cedures and, frequently, leading to the admission of
patients who must be assigned supplemental beds.
This last problem has decreased over the past years,
and we believe that the management of beds by the
cardiology service has contributed to this improve-
ment in a significant manner. Contributing to maintai-

Fig. 5. Hospital stays avoided by the Cardiology [ ]

cardiology service for the year 2000 |

compared with the performance of ot- | TCH

her services in the same hospital with T T T T

respect to the regulation Insalud 9500 _1500 _500 500 1500 2500

group 3 for the year 2000 for DGR
with more than 7 cases. Toledo hos-
pital system (THC), cardiology (grey
bar), and other medical services.

Hospital stays, days/year
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ning the hospital’s schedule and the dignity of patients
by avoiding inappropriate assignment is the reward of
better management and, in spite of the intangibility of
its importance, is a fact that clinicians frequently for-
get. It is not incidental that efficiency should be consi-
dered one of the basic tenets of quality care.?*

Overall, mean hospital stay is a gross indicator of
health care, given that it is dependent on the nature of
the illness being treated. It may be, therefore, somet-
hing that can be manipulated by the selection of pa-
tients admitted (less serious illnesses), in addition to
being very dependent on extreme values. As is indica-
ted by the development of the mean hospital stay of
the DGR with the greatest number of patients, the goal
of reducing the mean length of hospital stay was
achieved through putting for effort with each patient
(the reduction was achieved in all the DGR), and with
changes evident in all the variables studied, and not
only the extreme values. The development of the mean
weight associated with the DGR also indicates that
significant changes have not been achieved in the
identification of illness, except for an increase in the
complexity of the cases admitted over the last years.

The re-admission rate on the service did not change
during the follow-up period, which suggests that the
changes did not result in inappropriate discharges du-
ring the study period. However, the overall rate of re-
admissions is not very reliable and must be adjusted to
the casuistry. The mean hospital stay adjusted by level
of functioning indicates the efficiency of the service in
the use of hospital stays; our results indicate that the
mean length of stay on the service was 20% better
than that of the remaining cardiology services in our
Insalud comparison group (group 3).

The initial improvement in the mean length of hos-
pital stay indicates that, from the beginning, the pri-
mary problems of delay and coordination of health
care that were present in the service were resolved.
The later progressive improvement in the mean length
of hospital stay could be due to the overall improve-
ment in the hospital (central services) and the adoption
of new management strategies for various illnesses
(for example, early discharge for patients with myo-
cardial infarct thanks to the introduction of primary
angioplasty). The improvement in mean hospital stay
was achieved before hemodynamic and electrophysio-
logy services were incorporated into the center, indica-
ting that efficient coordination between hospitals can
contribute to a substantial improvement in length of
hospital stay in both medical centers.

The increase in health care activity occurred without
an increase in medical staff involved in the hospital
stay. The number of medical service personnel itself
has increased; for doctors from 10 to 13 people (du-
ring the year 2000 there were 14 doctors), although
this increase has been in staff involved in the hemody-
namic, electrophysiological, and external consult ser-
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vices, which obviously could have had an indirect po-
sitive effect on bed management. The improved bed
management has allowed the incorporation of he-
modynamic and electrophysiological services without
an increase, and in fact with a decrease, in the need for
beds.

This management strategy over the past 2 years has
been accompanied by measures for improving the qua-
lity of health care as perceived by the patient (welco-
me program, prompt information regarding the timing
of their schedule of tests and discharge, etc.); therefo-
re, the improvement and more efficient management
of beds was not viewed by patients as a lack in health
care. Given than these measures have not been consis-
tent for the entire intervention, these facts were not ta-
ken into account for this analysis. During this inter-
vention period, there were also significant changes in
the management of external consultations and in diag-
nostic and therapeutic techniques. Both have been
avoided in our analysis due difficulties (the Insalud
procedures for analyzing the management of external
consults changed substantially during the study pe-
riod) and because the changes are the results of factors
that have surfaced only during the later years of the
study period (hemodynamic and electrophysiology).

Limitations

This study has various limitations. The study design
is non-randomized before and after, which tends to
overestimate the efficacy of the intervention; future
randomized studies will be needed to confirm our
data. In addition, it is not possible to know which of
the possible components of the intervention strategy
are really effective and which are unnecessary; or to
know the mechanisms that make each effective.

It would have been desirable to complement the
study with a cost-analysis that truly demonstrates the
economic impact of the intervention. Nevertheless, the
Insalud had not developed a reliable cost analysis sys-
tem until recently, and it has modified the way each
cost is attributed over time, making any conclusion
difficult, if not erroneous, that is based on these cost
calculations. Nevertheless, it is evident that the increa-
se in efficiency achieved diminished the daily cost of
hospital stays, which has positive repercussions on the
cost of the condition treated.?®

This study should have been accompanied by an
analysis of the results of our performance; in other
words, the clinical development of patient in the me-
dium-term and long term, in order to give a better idea
of the results. Nevertheless, this is a complex process,
fairly difficult to implement. The fact that the strate-
gies and the therapeutic procedures used were stan-
dard and similar to those used by services in our faci-
lity leads us to suppose that, given that the short-term
prognosis is no worse (re-admissions), the short-term
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and medium-term clinical course should also not be
WOrse.

In conclusion, our study describes an experience

with hospital management of cardiologic health care

in

a public hospital in our country, with a typical ma-

nagement system, and provides evidence that, in this
context and with these tools, it is possible to provide
intervention that has a real impact on the efficacy of
the health care provided.
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APPENDIX 1. Definitions used

The indicators used to analyze hospital activity were:

Total admissions: the number of outside patients with an admission order registered in the admission department and assigned to a hospital
bed. These were scheduled admissions (order for scheduled admission) or urgent admissions (order for urgent admission). For departmental
indicators, we included internal transfers from other hospital units (for example, CICU).

Total length of stay: a stay was defined as a patient being in a hospital bed for 24 hours. This was calculated by estimating the total number of
hospital stays registered during the study period.

Mean overall length of stay: average number of days in the hospital for the patients admitted. This was calculated by dividing the total number
of stays by the total number of admissions (urgent and scheduled admissions and internal transfers).

Mean length of stay adjusted for casuistry (MLSAC): mean length of stay in a unit treating patients with standard procedures (reference or
average of a database with various similar hospitals) with mean hospital stay by DGR.

Mean length of stay adjusted for function (MLSLF): mean stay the health care unit would have by to the cases of each DGR the mean standard
stay.

Adjusted mean length of stay index (AMLSI), also known standard function ratio: ratio of mean length of stay observed in the hospital to the
mean length of stay adjusted for function.

Rotation index: average of the number of admissions by functioning bed during the study period. This was calculated by dividing the total
number of admissions (scheduled plus emergency and internal transfers received) by the average of functioning beds.

Index of overall occupancy: percentage of functioning beds occupied during the study period. This was calculated by dividing the total length
of stay by the product of the average number of functioning beds by the number of days in the study period, and multiplying this total by 100.
Re-admissions: admission within 30 days following hospital discharge by the cardiology service due to an illness related to that which was
the reason for the initial admission (same principal diagnostic category) to any hospital service.
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