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Obijectives: To estimate the percentage of inappropriate hospital admissions ordered by
the emergency department of a tertiary care hospital and to assess the association
between appropriateness and patient and care factors.

Methods: Cross-sectional study of 631 randomly selected admissions in 2011. The
Spanish version of the Appropriateness Evaluation Protocol was used. We recorded
patient characteristics (age, sex) and care factors (referred consultation or not, shift, day
of the week, and level of demand for services). The unit of statistical analysis was an
admission episode. Associations were explored by multivariable regression analysis.
Results: We detected a rate of inappropriate admission of 15.2% (95% ClI,
12.62%-18.23%). The most common reason for inappropriate admission was to perform
diagnostic tests and/or procedures that could have been ordered through outpatient clinics
(59.4%). Patients who were appropriately admitted were significantly older, by a mean of
5.4 years (P=.005). Multivariable analysis found a positive association between
appropriateness of admission and 2 variables: age (odds ratio [OR], 1.021; 95% Cl,
1.008-1.035) and number of admissions daily (OR, 1.027; 95% Cl, 1.001-1.053).
Conclusions: The rate of inappropriate admissions by our department is similar to the
rates published for other Spanish hospitals. Organizational variables that our hospital can
potentially improve are the main reasons behind inappropriate admissions. Age and the
number of admissions daily were positively associated with appropriate admission.
[Emergencias 2014;26:464-467]
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Introduction

Assessing the appropriateness of hospital ad-
missions is key to improving efficiency in health-
care. Improper hospitalization has been defined as
that ordered in order to receive certain care that
could have been provided at other levels of care:
primary care, day hospital, home care, program-
med outpatient clinic visit etc.)'. For the patient,
avoiding unnecessary hospitalization results in sa-
fer care, since it avoids exposure to hospital-asso-
ciated risks such as infections, medication errors
and unnecessary tests which may be harmful.
From the point of view of the health system, it
optimizes health resources** and improves the or-
ganization and operation of services®.

The emergency department (ED) of the General
Hospital of the University Hospital La Paz (HULP) re-
presents the main gateway to local hospitalization;
in 2011 it generated 13,972 hospital admissions,
most of them assigned to their General Hospital
(GH) and Cantoblanco (CB). Given the growing im-
portance of making efficient use of resources and
ensuring quality healthcare, we conducted the pre-
sent study, with the following objectives: 1) to esti-
mate the proportion of inappropriate hospitalization
from clinical departments of HULP; 2) describe the
main causes of inappropriateness; and 3) evaluate
whether there was an association between appro-
priateness and patient characteristics (age, gender)
and healthcare variables (type of consultation, day
of consultation, shift, workload).
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Method

We performed a cross-sectional study of a simple
randomized sample of patients, selected using an
Excel random sequence from the list of ED patients
referred for admission during 2011 to the following
HG clinical departments: Cardiology, Gastroentero-
logy, Geriatrics, Internal Medicine, Pulmonology,
Neurology and Oncology. The sample size was cal-
culated based on the maximum degree of inappro-
priateness reported in studies conducted in Spain
(20%)*c. A confidence level of 95% and an accu-
racy of £ 3% was considered. Based on a finite po-
pulation of 8,284 (admissions recorded in 2011 in
the above departments), a sample size of 631 ad-
missions was considered necessary.

The assessment tool used to determine the ap-
propriateness of hospitalization was the Spanish ver-
sion of the Appropriateness Evaluation Protocol
(AEP)'’, consisting of a questionnaire with 16 expli-
cit, objective and independent diagnostic criteria to
assess the clinical need for hospitalization from in-
formation recorded in the medical record. The ful-
fillment of one criterion is sufficient to consider hos-
pitalization as appropriate. The questionnaire also
includes the causes of inappropriate admissions.

Information on patient characteristics (age, gen-
der) was also collected; and on issues related to he-
althcare: consultation type (referral / non referral),
shift (morning / afternoon / evening), day (holiday /
weekday), and workload (number of ED visits / day;
hospitalizations / day).

The information was obtained from two sources:
1) the HULP information and management system,
HP-HIS (Hewlett Packard-Hospital Information
System), where the list of hospitalizations in 2011
was obtained; 2) the clinical station, a HULP medi-
cal histories viewer showing ED discharge reports,
department discharge reports, results of clinical la-
boratory and radiological studies.

The questionnaire was initially administered on
ED discharge. Compliance or non-compliance with
each of the appropriateness criteria was recorded.
Meeting at least one criterion of appropriateness
was sufficient to categorize hospitalization as appro-
priate and the corresponding information was re-
corded. Hospitalizations initially not meeting any
criteria of appropriateness were revised in a more
comprehensive manner, through the information
available at the clinical station on the episode. For
each case, the criteria of appropriateness or the rea-
sons for inappropriateness were recorded.

The unit of statistical analysis unit was the episo-
de leading to hospitalization. The percentage of
overall inappropriateness and that for each depart-

ment concerned was estimated. A descriptive analy-
sis of the appropriateness criteria and causes of in-
appropriateness was performed. A subgroup analy-
sis of the characteristics of patients and healthcare
was performed using Chi-square test (for categorical
variables) and Student’s t test (for continuous varia-
bles). The association between hospitalization ap-
propriateness and characteristics of patients and he-
althcare was performed using backward stepwise
multivariable logistic regression analysis. A p-value
less than 0.05 for inclusion and less than 0.10 for
exclusion was established. The analysis was perfor-
med using PASW Statistics 18 for Windows.

Results

Of 631 hospitalizations analyzed, 535 were
considered appropriate (84.8%) and 96 inappro-
priate (15.2%). The departments with the lowest
percentage of inappropriateness were geriatrics
and oncology, and the highest were neurology
and cardiology (Table 1). The average number of
appropriateness criteria for admission was 1.8,
ranging from 1 (43.4%) to 5 (0.2%). The distribu-
tion of appropriateness criteria and causes of in-
appropriateness are shown in Table 2.

The average age of patients whose hospitaliza-
tion was considered appropriate was 5.4 years
higher than that of patients with inappropriate
hospitalization (p = 0.005). In the group of inap-
propriate hospitalizations, we observed a lower
average number of admissions / day, a higher
percentage of hospitalization on holidays, and a
higher percentage of CB hospitalization, although
not statistically significant (Table 3). Multivariate
analysis showed a positive association between
appropriate hospitalization and age (patient cha-
racteristics) and between appropriate hospitaliza-
tion and the number of admissions / day (health-
care characteristic). Thus, older age and more
admissions / day were associated with higher hos-
pitalization appropriateness.

Table 1. Inappropriate admissions by hospital departments

Departments Admissions Inappropriate % of inappropriate
included admissions admissions
(95% CI)

Cardiology 64 15 23.4(14.7-35.1)
Digestive tract 46 5 10.9 (4.7-23.0)
Geriatrics 70 4 5.7 (2.2-13.8)
Internal medicine 247 39 15.8 (11.8-20.9)
Pneumology 96 17 17.7 (11.4-26.5)
Neurology 46 1 23.9(13.9-37.9)
Oncology 62 5 8.1 (3.5-17.5)
TOTAL 631 96 15.2 (12.6-18.2)

Cl: Confidence Interval.
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Table 2. Distribution of appropriateness criteria and causes of
inappropriate admission according to the Appropriateness
Evaluation Protocol (AEP)

n (%)

Appropriateness criteria (n = 631)
Care needs
1.Surgery or special technique in 24 h that requires:
General or local anesthesia
Equipment available only on admission 16 (2.5)
2. Telemetry or monitoring of vital signs

every 2 hours 74 (11.7)
3. Medicacién iv and / or fluid replacement
(not including tube feeding) 437 (69.3)
4.Observacion of undesirable reactions to
medication 12(1.9)
5. Intramuscular antibioticos 3 or more times daily 0(0.0)
6. Continuous or intermittent assisted ventilation
(at least every 8 h) 2(0.3)
Clinical condition
7.Alterations of electrolytes/acid-base: 159 (25.2)
Na <123 mEq /lor>156 mEq /|
K+<2.5mEq/lor>6mEq/|
HCO3 <20 mEq /I or > 36 mEq /|
Arterial pH <7.3 0 r>7.45
8. Persistent fever > 38°C for more than 5 days 20(3.2)
9.Sudden loss of body mobility (motor deficit) 3(0.5)
10. Sudden loss of vision or hearing 2(0.3)
11. Active bleeding 21 (3.3)
12. Surgical wound dehiscence or evisceration 0(0.0)
13. Heart rate <50 or >140 beats / min 31 (4.9)
14.Blood pressure:
Systolic <90 or > 200 mmHg
Diastolic <60 or > 120 mmHg 167 (26.5)

15. Acute confusional state, coma or unresponsiveness 25 (4.0)
16. Electrocardiogram compatible with acute ischemia 9(1.4)
Causes of inappropriateness (n = 96)
The diagnostic tests and / or procedures may be

performed in outpatient clinics 57 (59.4)
The patient was admitted for diagnostic or

therapeutic procedures that were programmable 27 (28.1)
The patient requires institutionalization

but at a lower level, not in an acute care hospital 5(5.2)
The patient requires a nursing home 5(5.2)
The patient needs a chronic care hospital 2(2.7)
Surgical procedure that should be performed in an

ambulatory setting 1(1.0)
The patient needs terminal care 1(1.0)

Discussion

The proportion of inappropriate hospitalization
found in this study is similar to that of other studies
in Spain that used the same evaluation tool and
applied it to clinical departments**®, ranging bet-
ween 10 and 20%. Our main cause of inappropria-
te admissions was diagnostic tests and / or proce-
dures which could have been performed on an
outpatient basis, which coincides with that repor-
ted in other studies**’. In this regard it has been
noted that the use of hospitalization in response to
organizational deficit of specialized care, especially
during the diagnostic process, is a fact in Spanish
hospitals as evidenced in these studies®. We belie-
ve, therefore, that this is an aspect which needs im-
provement in our institution, through measures
such as rapid access to consultation for certain
complementary tests; increased high resolution and
day hospital consultations; and above all, to impro-
ve coordination with primary care to ensure true
continuity of care. The improvement process must
also avoid the discharge of ED patients who really
need to be admitted.

Our results agree with those previously publis-
hed: older people are justifiably hospitalized more
than younger people***'. In our study, the largest
number of admissions / day, included as an indica-
tor of workload and not seen in other studies, was
associated with increased likelihood of appropriate
hospitalization. One possible explanation is better
selection of patients for hospitalization when there
is more demand.

The limitations of our study include those co-
rresponding to any study based on records, in this
case ED discharge reports, which did not contain
sufficient information to assess the appropriateness
of hospitalization in all cases. To minimize this we
also reviewed clinical station data on the corres-
ponding episode in cases not reported at least one

Table 3. Characteristics of patients and health care, according to appropriateness of admission

Appropriate admission  Inappropriate admission Valor p Multivariate analysis
(n=535) (n=96) OR (95% Cl)
Patient characteristics
Gender (female) 49.3% 49.0% 0,944 -
Mean age (years) 73.6 68.2 0,005 1,021 (1,008-1,035)
Characteristics of healthcare
Type of consultation (not referral) 87.5% 89.6% 0,561 -
Public holiday 20.0% 31.2% 0,202 -
Shift: morning 22.1% 16.7% 0,477 -
afternoon 68.0% 71.9% -
night 9.9% 11.5% -
Mean no. emergencies / day 283.6 284.7 0,742 -
Mean no. admissions / day 40.3 38.6 0,080 1,027 (1,001-1,053)
Hospital (Cantoblanco) 25.8% 29.2% 0,490 -
Hospital (Cantoblanco)* 39.1% 46.7% 0,269 -

OR: Odds ratio; Cl: Confidence Interval. *Comparing only the departments of geriatrics, internal medicine and pulmonology.
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criterion of appropriateness. However, it is possible
that the number of appropriateness criteria for ad-
mission is greater, since it is not possible to ensure
identification of all AEP criteria in reports that met
at least one criterion. However, we believe that AEP
is a simple and very useful tool for the detection of
areas for improvement in ED, which may also be
used to assess the impact of measures to correct
organizational deficiencies identified'#™. It is there-
fore a useful tool to assess quality of care, which
promotes the efficient use of resources and the
process of continuous improvement of an institu-
tion.

References

1 Gertman PM, Restuccia JD. The appropriateness evaluation protocol:
a technique for assessing unnecessary days of hospital care. Med Ca-
re. 1981;19:855-71.

2 Mould-Quevedo JF, Garcia-Pena C, Contreras-Hernandez |, Juarez-Ce-
dillo T, Espinel-Bermtdez C, Morales-Cisneros G, et al. Direct costs
associated with the appropriateness of hospital stay in elderly popu-
lation. BMC Health Serv Res. 2009;9:151.

3 Soria-Aledo V, Carrillo-Alcaraz A, Campillo-Soto A, Flores-Pastor B,
Leal-Llopis ], Fernandez-Martin MP, et al. Associated factors and cost
of inappropriate hospital admissions and stays in a second-level hos-
pital. Am | Med Qual. 2009;24:321-32.

4 Velasco Diaz L, Garcia Rios S, Oterino de la Fuente D, Suarez Garcia
F, Diego Roza S, Fernandez Alonso R. Impacto de los ingresos urgen-

tes innecesarios sobre las estancias hospitalarias en un hospital de
Asturias. Rev Esp Salud Publica. 2005;79:541-9.

5 Perales Pardo R, Amores Laserna P, Escriva Quijada R, Pastor Toledo
A, Alvarruiz Picazo |, de la Calzada Carrilero |. Adecuacién de los in-
gresos hospitalarios no quirtrgicos desde un servicio de urgencias.
Emergencias. 2004;16:111-5.

6 Zambrana Garcia JL, Delgado Fernandez M, Cruz Caparrés G, Diez
Garcia F, Martin Escalante MD, Salas Coronas |. Factores asociados a
ingresos inadecuados en un servicio de medicina interna. Med Clin
(Barc). 2001;116:652-4.

7 Peiro S, Meneu R, Rosello ML, Portella E, Carbonell-Sanchis R, Fer-
nandez C, et al. Validez del protocolo de evaluacion del uso inapro-
piado de la hospitalizacion. Med Clin (Barc). 1996;107:124-9.

8 Rodriguez-Vera F|, Marin Fernandez Y, Sanchez A, Borrachero C, Pu-
yol de la Llave E. Adecuacién de los ingresos y estancias en un servi-
cio de medicina interna de un hospital de segundo nivel utilizando
la version concurrente del AEP (Appropriateness Evaluation Protocol).
An Med Interna. 2003;20:297-300.

9 Campos Rodriguez F, De la Cruz Morén |, Lépez Rodriguez L, Diaz
Martinez A, Tejedor Fernandez M, Mufoz Lucena F. Adecuacion de
los ingresos hospitalarios en un servicio de neumologia. Arch Bron-
coneumol. 2006;42:440-5.

10 Ollero Baturone M. Adecuacién y utilidad del ingreso hospitalario.
Med Clin (Barc). 2001;116:655-7.

11 Brabrand M, Knudsen T, Hallas |. The characteristics and prognosis
of patients fulfilling the Appropriateness Evaluation Protocol in a me-
dical admission unit; a prospective observational study. BMC Health
Serv Res. 2011;11:152.

12 Navarro G, Prat-Marin A, Asenjo M, Menacho A, Trilla A, Salleras L.
Review of the utilisation of a university hospital in Barcelona (Spain):
evolution 1992-1996. Eur ] Epidemiol. 2001;17:679-84.

13 Tomas Vecina S, Duaso Magaria E, Ferrer Tarres JM, Rodriguez Car-
balleira M, Porta Castejon R, Epelde Gonzalo F. Evaluacion del uso
apropiado de un éarea de observacién de urgencias mediante el Ap-
propriateness Evaluation Protocol: un andlisis de 4.700 casos. An Med
Interna. 2000;17:229-37.

14 Kossovsky MP, Chopard P, Bolla F, Sarasin FP, Louis-Simonet M, Allaz
AF, et al. Evaluation of quality improvement interventions to reduce
inappropriate hospital use. Int ] Qual Health Care. 2002;14:227-32.

Adecuacion de los ingresos hospitalarios procedentes del servicio de urgencias de un hospital

de tercer nivel

Giraldez-Garcia C, Martinez-Virto AM, Quintana-Diaz M, Martin-Vega A

Objetivos: Estimar el porcentaje de ingresos inadecuados realizados desde un servicio de urgencias a servicios clinicos
de un hospital de tercer nivel, describir las causas de inadecuacién, y evaluar la asociacién entre adecuacion del ingre-
so y caracteristicas del paciente y de la asistencia sanitaria.

Método: Mediante estudio transversal, se evaluaron 631 ingresos realizados durante el afio 2011, seleccionados alea-
toriamente. El instrumento de evaluacién fue la versién espafiola del Appropiateness Evaluation Protocol. Se recogié in-
formacién sobre el paciente (edad, sexo) y la asistencia sanitaria (tipo de consulta, turno, dia de la semana y presién
asistencial). La unidad de andlisis estadistico fue el episodio de ingreso. Se evalué la asociacién mediante modelo de
regresion logistica multivariable.

Resultados: El porcentaje de ingresos inadecuados fue 15,2% (IC 95%: 12,6-18,2). La principal causa de inadecuacion
fue las pruebas diagnésticas y/o los procedimientos que pueden realizarse en consultas externas (59,4%). La edad me-
dia fue 5,4 afios mayor en los ingresos adecuados (p = 0,005). El analisis multivariable encontré asociacién positiva en-
tre la adecuacién del ingreso y la edad (OR: 1,021; IC 95%: 1,008-1,035) y el nimero de ingresos/dia (OR: 1,027; IC
95%: 1,001-1,053).

Conclusiones: El porcentaje de ingresos inadecuados estimado es similar al de otros hospitales espafioles. Las principales
causas de inadecuacion tienen que ver con aspectos organizativos susceptibles de mejora. La edad y el nimero de in-
greso/dia se asociaron positivamente a la adecuacién del ingreso. [Emergencias 2014;26:464-467]

Palabras clave: Servicio de urgencia hospitalario. Ingresos. Adecuacién. Servicios médicos.
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