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Introduction

There is widespread agreement that hospital
resources are not always used appropriately, whether
because patients do not significantly benefit from
hospital services or because these services could well
be provided at a lower care level. Inappropriate use of
hospitals increases health care costs, and this fact
combined with restricted financial resources has
stimulated an interest in identifying hospital resources
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OBJECTIVES: To analyze the rate of inappropriate admissions
to a pulmonology department over the period of a year and to
establish the reasons for such admission and predictors.

PATIENTS AND METHODS: All 2004 admissions to the
pulmonology department of the Hospital de Valme were
analyzed using a version of the Appropriateness Evaluation
Protocol (AEP) developed for concurrent review. Two
physicians who were not directly involved in admitting the
patients performed the review. A logistic regression analysis
was performed in order to identify the independent
predictors of inappropriate hospital admission. 

RESULTS: Of the 633 admissions analyzed, 92.1% (n=583)
were appropriate and 7.9% (n=50) were inappropriate. The
main reason for considering an admission to be inappropriate
was that the patients in question could have been managed as
outpatients (70%), whereas appropriate admissions were most
frequently justified by the need for parenteral treatment
(76.3%) or respiratory therapy (62%).  In the logistic regression
analysis, the variables that were independently associated with
inappropriate admission were nonurgent admission (odds ratio,
2.82; 95% confidence interval, 1.28-6.21; P=.01), and a
neoplasia diagnosis as the reason for admission (odds ratio,
8.57; 95% confidence interval, 2.69-27.24; P<.0005).

CONCLUSIONS: The rate of inappropriate hospital
admissions was lower than that reported in other studies.
Most inappropriate admissions were of patients who could
have been managed as outpatients. An admission diagnosis
of neoplasm and nonurgent admission were independent
predictors of inappropriateness.
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Adecuación de los ingresos hospitalarios 
en un servicio de neumología

OBJETIVOS: Analizar la tasa de inadecuación de ingresos
en un servicio de neumología a lo largo de un año y conocer
las causas que motivan dicha inadecuación, así como las va-
riables predictoras de ésta.

PACIENTES Y MÉTODOS: Se analizaron todos los ingresos del
Servicio de Neumología del Hospital de Valme durante 2004
aplicando una versión concurrente del Appropriateness Eva-
luation Protocol (AEP). Realizaron la evaluación 2 facultati-
vos no implicados en el ingreso de los pacientes. Se efectuó un
análisis de regresión logística para determinar las variables
que predecían la inadecuación de forma independiente.

RESULTADOS: Se analizaron 633 ingresos, de los que el
92,1% (n = 583) fueron adecuados y el 7,9% (n = 50) inade-
cuados. La causa principal de inadecuación fue el ingreso de
pacientes que podrían haber sido manejados ambulatoria-
mente (70%), mientras que los criterios que con más fre-
cuencia justificaron la adecuación del ingreso fueron la ne-
cesidad de tratamiento parenteral (76,3%) y las terapias
respiratorias (62%). Las variables que se relacionaron de
forma independiente con la inadecuación en la regresión lo-
gística fueron el ingreso no urgente (odds ratio = 2,82; inter-
valo de confianza del 95%, 1,28-6,21; p = 0,01) y el diagnós-
tico de neoplasia como motivo de ingreso (odds ratio = 8,57;
intervalo de confianza del 95%, 2,69-27,24; p < 0,0005).

CONCLUSIONES: La tasa de inadecuación de ingresos fue
baja en comparación con otros estudios y se debió sobre
todo al ingreso de pacientes que podían haber sido maneja-
dos ambulatoriamente. La neoplasia como diagnóstico de in-
greso y los ingresos no urgentes fueron predictores indepen-
dientes de inadecuación. 

Palabras clave: Adecuación. Ingresos hospitalarios. Appropriateness

Evaluation Protocol.
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that could be more optimally used so as to ensure, in
turn, more efficient management.1-4 Inappropriate
hospitalizations also have a negative impact on patients,
in terms of the inconvenience of a stay in hospital and
the social and family adjustments required, as also in
terms of iatrogenic risk.

The drive for efficiency has led to the
implementation of studies that analyze the
appropriateness of both hospital admissions and stays,
as also to the development of a range of methods for
measuring admission appropriateness.5-18 It has been
demonstrated that studies of inappropriate admissions
and their causes, and subsequent feedback to health
care staff, reduce inappropriate admission rates,
improve the quality of care offered to patients, and lead
to better management of available resources.8,19,20

Of the instruments designed to evaluate the
appropriateness of hospital admissions, the best known
and most widely used is the Appropriateness Evaluation
Protocol (AEP), developed at the end of the 1970s by
Gertman and Restuccia.21 This protocol, which was
revised in the 1980s, has been validated in a large
number of studies, including some performed in
Spain.22 Given that the AEP has been demonstrated to
have good sensitivity, specificity, and reproducibility, it
can be considered to be a reliable tool for evaluating the
appropriateness of hospital admissions.

Almost all the studies published in Spain that have
used the AEP refer to internal medicine
departments,4,6,10-12,14,16 with few making specific
mention of pulmonology departments.15,23 The aims of
this study, therefore, were to analyze the rate and causes
of inappropriate pulmonology admissions to an acute

care hospital over the period of a year and to determine
predictors of inappropriate admission.

Patients and Methods

Study Population

The Hospital de Valme of Seville, Spain, is an acute care
hospital attached to the public health service of Andalusia.
With a reference population of 360 000 inhabitants, its
capacity is 513 hospital beds, 23 of which are allocated to the
hospital’s pulmonology department. Our study, which was
approved by the Hospital de Valme ethics committee,
included all patients admitted by the pulmonology department
between January 1 and December 31, 2004.

Evaluation Procedure

Two researchers evaluated the appropriateness of admissions
by jointly reviewing the medical records of hospitalized patients
using a version of the AEP developed for concurrent review.
Both these researchers had been trained to use the AEP and
neither had been involved in the admissions procedure for the
patients included in the study. Two other expert researchers–one
from the quality and clinical documentation department and the
other from the research and training unit of the Hospital de
Valme–resolved cases for which there was disagreement and
identified the reasons for inappropriate admissions. Admission
was considered appropriate if on the day of admission at least 1
of the 16 specific AEP appropriateness criteria was met (Table
1). Analyzed in order to determine the appropriateness of
admission were patient medical records, which included
admission and follow-up reports, nursing reports, treatment
records, and test results. If no AEP criterion was satisfied, the
admission was considered inappropriate and the reason was
recorded. No extraordinary criteria were considered in this study.

CAMPOS RODRÍGUEZ F ET AL. APPROPRIATENESS OF HOSPITAL ADMISSIONS TO A PULMONOLOGY DEPARTMENT

TABLE 1
Appropriate and Inappropriate Admission Criteria*

No. %

Reasons for appropriate admissions 583 92.1
Patient criteria
1. Sudden loss of consciousness, disorientation, acute confusional state 18 3.0
2. Heart rate >140 beats/min or <50 beats/min 12 2.0
3. Systolic BP>200 mm Hg or <90 mm Hg/Diastolic BP>120 mm Hg or <60 mm Hg 14 2.4
4. Sudden loss of vision or hearing – –
5. Sudden paralysis in any body part – –
6. Temperature >38°C for >5 days 21 3.6
7. Active bleeding 12 2.0
8. Severe acid-base or electrolyte imbalance† 241 38.0
9. Electrocardiographic evidence of acute ischemia 2 0.3

10. Wound dehiscence or evisceration – –
Medical care intensity criteria
11. Intravenous medication/fluid replacement 483 76.3
12. Surgery or special technique within 24 h requiring local/general anesthetic and hospital equipment/facilities 32 5.4
13. Monitoring of vital signs at least every 2 h 49 7.7
14. Chemotherapy requiring continuous observation for toxic reaction – –
15. Intramuscular antibiotherapy at least 3 times daily – –
16. Respiratory therapies (continuous or intermittent) at least every 8 h 393 62.0
Reasons for inappropriate admissions 50 7.9
a) Diagnostic tests/treatment could be performed in outpatient setting 35 70
b) Admission necessary but at a lower care level than acute care (chronic care hospital, convalescence 6 12

centre, etc)
c) Premature admission 1 or more days prior to testing 6 12
d) No documented diagnostic or treatment plan 3 6

*BP indicates blood pressure.
†Na<123 or >156 mEq/L; K<2.5 or >6 mEq/L; pH<7.30 or >7.45; HCO2<20 or >36 mEq/L.
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Measurements

Apart from an evaluation of compliance with the AEP, the
following variables were extracted from patient medical
records: age; sex; main diagnosis that led to the admission
according to the International Classification of Diseases, Ninth
Revision, Clinical Modification; day of the week admitted;
season of the year admitted; source of the order for admission;
admitting physician; length of hospital stay; and finally,
rehospitalization (at least 2 admissions in the previous 12
months, or 3 in the previous 5 years). In all cases, the medical
record was the sole source of information for these variables.

Hypoxemia-Hypercapnia Criteria

Although our study did not include extraordinary criteria, we
were of the opinion that it was potentially interesting to evaluate
a criterion not included in the AEP. A patient was considered to
satisfy the hypoxemia-hypercapnia criterion if, on the day of
admission, he or she presented with a PaO2 of less than 60
mm Hg and/or a PaCO2 of greater than 50 mm Hg, irrespective
of pH and bicarbonate values. This analysis was performed
separately from the AEP analysis and was not taken into account
in deciding whether or not an admission was appropriate.

Statistical Analysis

Version 13.0 of the SPSS statistical package was used to
process the data and to perform the statistical analysis. The
results were expressed either as percentages or means (SD),
depending on whether the data were qualitative or
quantitative. Means were compared using the Student t test if
data distribution was normal; otherwise the nonparametric
Mann-Whitney test was used. For the comparison of the
qualitative variables the χ2 test with the Yates correction was
used and, when necessary, the 2-tailed Fisher exact test. A
value of P<.05 was considered significant.

A univariate analysis was first performed to establish the
relationship between the dependent variable–inappropriate
admission–and each of the following independent variables:
sex; age (older or younger than 65 years); day of the week
admitted (working day or nonworking day); season of the year
admitted (spring-summer or autumn-winter); admission source
(emergency or nonemergency department); admitting physician
(pulmonologist or emergency department); hospitalization for
more/fewer than 12 days (mean of the series);
rehospitalization; and main diagnosis. The variables that were
statistically significant (P≤..10) were included in a stepwise
feedforward multivariate logistic regression analysis, with the
aim being to establish whether any of these variables were
independently associated with admission inappropriateness.

Results

Series Characteristics

A total of 633 patients were admitted by the
pulmonology department in 2004. Mean stay by
discharge was 12.1 (9.5) days, mean age of the patients
was 63.3 (15.6) years, and men represented 71.7% of
the total. The general characteristics of the series are
summarized in Table 2.

Admission Appropriateness

A total of 583 admissions (92.1% of the series) were
rated as appropriate, whereas 50 admissions (7.9%)

were rated as inappropriate. A mean of 2.1 (0.8)
appropriateness criteria were satisfied by the patients,
with 78.7% of cases rated as having 2 or more reasons
for admission. Appropriate circumstances that most
frequently justified admission were a need for
parenteral treatment (76.3%), a need for respiratory
therapies (62%), and acid-base imbalances (38%)
(Table 1).

As for the reasons for inappropriate admission, the
most important was that diagnostic and/or therapeutic
measures could have been implemented in an outpatient
setting (35 cases, 70%). Less important reasons for
inappropriate admission were the need for admission
but at a lower care level (6 cases), premature admission
1 or more days prior to testing (6 cases), and the
absence of a treatment plan (3 cases) (Table 1).

Hypoxemia-Hypercapnia Criteria

On the day of admission, a total of 273 patients
(43.1%) presented with a PaO2 value of less than
60 mm Hg and/or a PaCO2 value of greater than
50 mm Hg. The vast majority of these cases (266/273)
fulfilled AEP admission criteria; only 7 were
inappropriate admissions according to the AEP. Had the
arterial gas pressure relationship been included as an
extraordinary criterion the inappropriate admissions rate
would have been lower, although to a nonsignificant
degree (50/633 compared to 43/633 cases; odds ratio
[OR], 0.85; 95% confidence interval [CI], 0.54-1.32;
P=.51).

Univariate and Multivariate Analyses

The results of the univariate analysis are shown in
Table 3. Appropriateness of admission was independent
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TABLE 2
General Characteristics for the Series 

of 633 Admissions*

Mean age, y 63.6 (15.6)
Males 454 (71.7%)
Mean stay, d 12.1 (9.50)
Nonworking day admissions 144 (22.7%)
Admission season

Spring-summer 269 (42.5%)
Autumn-winter 364 (57.5%)

Urgent admissions 580 (91.6%)
Pulmonologist admissions 430 (67.9%)
Rehospitalizations 133 (21.1%)
Admission diagnosis (ICD-9-CM)

COPD 135 (21.3%)
Pneumonia 135 (21.3%)
Neoplasm 67 (10.5%)
ECRF unrelated to COPD 63 (9.9%)
Pleural effusion 45 (7.1%)
Asthma 32 (5.0%)
Pneumothorax 25 (3.9%)
Bronchiectasis 24 (3.7%)
Other 107 (16.9%)

*Age and length of hospital stay are expressed as mean (SD); other data are
expressed as number of patients (percentage). ICD-9-CM indicates International
Classification of Diseases, Ninth Revision, Clinical Modification; COPD, chronic
obstructive pulmonary disease; ECRF, exacerbated chronic respiratory failure.



of sex, age, admitting physician, the season of the year,
the day of the week, and the fact that the patient 
had been previously hospitalized. A higher rate of
inappropriateness was observed in relation to admission
diagnosis (P<.0005) and the source of the admission
(P=.0007). A logistic regression analysis (Table 4)
revealed nonurgent admission (OR, 2.82; 95% CI, 1.28-
6.21; P=.01) and a neoplasm diagnosis (OR, 8.57; 95%
CI, 2.69-27.24; P<.0005) to be independently associated
with inappropriate admission.

Discussion

Our study revealed a rate of inappropriate admissions
of 7.9% for our department during 2004; this rate was
lower than others in the literature. Inappropriate
admissions were generally motivated by hospitalization
for diagnostic procedures that could have been
implemented in an outpatient setting. The variables that
were independently associated with inappropriate
admission were neoplasm as an admission diagnosis,
and admissions ordered by nonemergency departments.

This study analyzed the appropriateness of hospital
admissions to the pulmonology department of an acute-
care hospital. A full year of admissions was evaluated in
order to avoid any possible seasonal bias and to use the
largest population possible for the statistical
calculations (that is, to analyze all admissions rather

than a representative sample). A concurrent version of
the AEP which had been validated in other studies11 was
used; it had the advantages of facilitating data
collection during the admissions procedure, minimizing
data loss due to a lack of medical records, and requiring
little time to implement. It should be pointed out that
any inherent bias that may exist in the AEP will be
common to all studies based on this protocol. For
example, the fact that the AEP is rather old, or that it
does not provide for an analysis of whether measures
justifying admission (such as intravenous medication,
oxygen therapy, etc) are genuinely indicated, may lead
to an underestimation of the inappropriate admissions
rate.
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TABLE 3
Univariate Analysis*

Variables Appropriate Admission Inappropriate Admission P OR (95% CI)

Age
>65 years 353/379 (93.1%) 26/379 (6.9%) .30 0.71 (0.38-1.32)
<65 years 230/254 (90.5%) 24/254 (9.5%)

Sex
Male 416/454 (91.6%) 38/454 (8.3%) .59 0.79 (0.38-1.62)
Female 167/179 (93.2%) 12/179 (6.8%)

Admission day
Nonworking day 132/144 (91.6%) 12/144 (8.4%) .96 0.93 (0.45-1.95)
Working day 451/489 (92.2%) 38/489 (7.8%)

Admission season
Autumn-winter 330/364 (90.6%) 34/364 (9.4%) .15 1.63 (0.84-3.18)
Spring-summer 253/269 (94.0%) 16/269 (6.0%)

Admission source
Emergency 541/580 (93.2%) 39/580 (6.8%) .0007 0.28 (0.12-0.62)
Scheduled 42/53 (79.2%) 11/53 (20.8%)

Admitting physician
Pulmonologist 400/430 (93.0%) 30/430 (7.0%) .27 1.46 (0.77-2.75)
Nonpulmonologist 183/203 (90.1%) 20/203 (9.9%)

Length of hospital stay
>12 days 203/222 (91.4%) 19/222 (8.6%) .76 1.15 (0.60-2.17)
<12 days 380/411 (92.4%) 31/411 (7.6%)

Rehospitalization
Yes 122/133 (91.7%) 11/133 (8.3%) .97 0.95 (0.45-2.04)
No 457/496 (92.1%) 39/496 (7.9%)

Admission diagnosis
COPD 131/135 (97.0%) 4/135 (3.0%) <.0005
Pneumonia 131/135 (97.0%) 4/135 (3.0%)
Neoplasm 52/67 (77.5%) 15/67 (22.5%)
ECRF unrelated to COPD 55/63 (87.3%) 8/63 (12.7%)
Pleural effusion 40/45 (88.8%) 5/45 (11.2%)
Other 174/188 (92.5%) 14/188 (7.5%)

*COPD indicates chronic obstructive pulmonary disease; CI, confidence interval; ECRF, exacerbated chronic respiratory failure; OR, odds ratio.

TABLE 4
Logistic Regression Analysis: Final Model*

Variables OR 95% CI P

Nonurgent admission 2.82 1.28-6.21 .01
Admission diagnosis

Pneumonia 1
COPD 0.97 0.23-3.99 .97
ECRF unrelated to COPD 3.52 0.95-14.13 .08
Neoplasm 8.57 2.69-27.24 <.0005
Pleural effusion 3.23 0.97-12.96 .07
Other diagnoses 2.63 0.84-8.20 .09

*COPD indicates chronic obstructive pulmonary disease; CI, confidence interval;
ECRF, exacerbated chronic respiratory failure; OR, odds ratio.



A comparison of our results with those of other
studies is difficult, as there are hardly any studies in the
Spanish literature that refer specifically to pulmonology
patients. Bañeres et al,15 who compared patients with
chronic obstructive pulmonary disease (COPD) to
patients with neoplasms over the period of a year,
observed rates of inappropriateness of 4.8% and 14%,
respectively. In both cases, the underlying motivation
for inappropriate admissions was to speed up diagnosis
or treatment procedures that could well have been
implemented in an outpatient setting. On comparing our
study with that of Bañeres et al, we observed a similar
inappropriate admission rate for patients with COPD
(3%), but a higher rate for patients with neoplasms
(22.5%). That said, it should be pointed out that we
included no extraordinary criteria, whereas 27% of
appropriate neoplasm admissions in the study by
Bañeres et al were based on such additional criteria. A
further difference between the 2 studies was that
Bañeres et al used a modified version of the AEP that
included PaO2 and PaCO2 measured on admission as
appropriateness criteria. In their study, Antolín García et
al23 found that 14.5% of 103 pulmonology admissions
were inappropriate. The main reason for inappropriate
admission was that the patients could have been treated
as outpatients. Neoplasms once again represented the
highest level of inappropriateness (30.8%), and there
were no inappropriate COPD admissions. Other studies
have reported results for specific illnesses; Gotor Lázaro
and colleagues, for example, found inappropriate
admission rates of 54% and 0%, respectively, for a series
of 63 community-acquired pneumonia admissions,17 and
for 54 COPD admissions.18

Other published data for Spain, which generally refer
to internal medicine departments, report inappropriate
admission rates ranging between 17% (Matorras Galán
et al10) and 8.5% (San Román Terán et al16). Our
particular study, therefore, reports a lower level of
inappropriate admissions, although the differences
between our study and the others mentioned should be
borne in mind. Villalta et al5 reported the lowest rate of
inappropriate admissions, at less than 1% of 352
patients with diagnoses of COPD, pneumonia, and
cardiac failure. However, admissions were to a short-
stay unit, which has characteristics that are different
from those of a conventional hospital ward. That said,
the first 2 diseases mentioned (COPD and pneumonia)
also had the lowest rates of inappropriate admission in
our series–3% for each disease, far lower than the rate
for the series as a whole.

In our study, the main category of inappropriate
admission was of patients who could have been treated
as outpatients, and, in general, the reason for admission
was a desire to speed up diagnostic test procedures
(35/50). Our study findings in this respect are thus
consistent with those of a number of other
studies.7,9,11,12,14-16 The large percentage (70%) of
inappropriate admissions of patients who could have
been managed as outpatients would alone justify special
attention being paid to improving both internal
departmental organization and coordination between

levels and specialties, as a way of reducing the number
of inappropriate admissions. The distribution of the
remaining 30% of cases would indicate a need for care
provision for chronic patients at lower levels and for
physicians to exercise greater care in avoiding
premature admissions.

The 2 variables in our study that were independently
associated with inappropriate admission were a
neoplasm diagnosis as the main reason for admission,
and nonurgent (scheduled) admission. The association
of a neoplasm diagnosis with inappropriate admission is
consistent with the fact that testing could have been
performed in an outpatient setting; in our study, this
was the reason for 15 inappropriate neoplasm
admissions (of a total of 67 patients with neoplasms).
Inappropriate admissions in our series were largely due
to the physician’s desire to speed up the diagnostic
procedures for a probable neoplasm (tests might be
delayed if requested via an outpatient unit). The other
predictive variable was nonurgent admission, that is,
admissions scheduled by outpatient clinics. This
variable has also been found to be predictive of
inappropriate admission in other studies9,12 and has been
interpreted as the admission of patients in order to
speed up diagnosis of certain diseases. However, our
findings do not lead to the same conclusion. Of the 11
inappropriate admissions detected among the 53
nonurgent admissions in our study, only 2 cases were
attributable to tests that could have been performed in
an outpatient setting; of the remaining 9 cases, 4 were
inappropriately admitted due to the fact that there was
no lower level centre available for admission, and 5
were premature admissions or admissions due to the
lack of a treatment plan.

In this study we also evaluated the appropriateness of
hypoxemia and/or hypercapnia independent of pH and
bicarbonate as criteria for admission. Physicians
habitually use these parameters to assess the need for
admission, and one group included them among the
admission criteria in their modified version of the
AEP.15 In that study, it was observed that 43.1% of
admissions satisfied the arterial gas criteria–a fact
which would have converted blood gas abnormalities
into the third most frequent reason for admission.
However, almost all the cases in that study also
presented with a standard AEP criterion that justified
admission (266/273); the most frequent of these were a
need for parenteral treatment (238 cases), a need for
respiratory therapies (163 cases), and acid-base
imbalances (156 cases). Only 7 of the 273 admissions
in that study were inappropriate according to the AEP.
Given that the application of these extraordinary criteria
would not have reduced the inappropriate admissions
rate to any significant degree, we are of the opinion that
there are no well-grounded arguments for their
inclusion as criteria for pulmonology patient admissions
in a modified version of the AEP.

In conclusion, despite the fact that our study reports a
lower rate of inappropriate admissions than other
studies, we consider that there is still room for
improvement, firstly, by reducing diagnostic test
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waiting lists for patients suspected of having pulmonary
neoplasms (thus avoiding unnecessary admissions), and
secondly, by paying particular attention to nonurgent
cases. As far as such cases are concerned, physicians
need to be encouraged to avoid premature admissions,
and the health care system should provide for
admissions to lower level hospitals.
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