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ABSTRACT
Objectives: Potentially avoidable hospitalisations have
been used as a proxy for primary care quality. We
aimed to analyse the ecological association between
contextual and systemic factors featured in the Spanish
healthcare system and the variation in potentially
avoidable hospitalisations for a number of chronic
conditions.
Methods: A cross-section ecological study based on
the linkage of administrative data sources from virtually
all healthcare areas (n=202) and autonomous
communities (n=16) composing the Spanish National
Health System was performed. Potentially avoidable
hospitalisations in chronic conditions were defined
using the Spanish validation of the Agency for Health
Research and Quality (AHRQ) preventable quality
indicators. Using 2012 data, the ecological association
between potentially avoidable hospitalisations and
factors featuring healthcare areas and autonomous
communities was tested using multilevel negative
binomial regression.
Results: In 2012, 151 468 admissions were flagged
as potentially avoidable in Spain. After adjusting for
differences in age, sex and burden of disease, the only
variable associated with the outcome was
hospitalisation intensity for any cause in previous years
(incidence risk ratio 1.19 (95% CI 1.13 to 1.26)).
The autonomous community of residence explained a
negligible part of the residual unexplained variation
(variance 0.01 (SE 0.008)). Primary care supply and
activity did not show any association.
Conclusions: The findings suggest that the variation
in potentially avoidable hospitalisations in chronic
conditions at the healthcare area level is a reflection of
how intensively hospitals are used in a healthcare area
for any cause, rather than of primary care
characteristics. Whether other non-studied features at
the healthcare area level or primary care level could
explain the observed variation remains uncertain.
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INTRODUCTION
The Spanish healthcare system shows low
levels of potentially avoidable hospitalisations

Strengths and limitations of this study
▪ The study builds on virtually all hospital admissions discharged in 2012 and analyses nearly all
healthcare areas and autonomous communities
composing the Spanish National Health System.
▪ The random effect multilevel modelling approach
enables a better understanding of the relative
influence of the relevant decision units composing the healthcare system in Spain (healthcare
areas and autonomous communities).
▪ Beyond the intrinsic limitations of a crosssection ecological study, some predictors found
relevant in the literature were not explored, particularly at the primary care level, and the
number of healthcare areas (n=202) and autonomous communities (n=16) in the study might
be insufficient to find ecological associations if
they exist.

(PAH) in chronic care conditions compared
with other countries with similar institutional
features.1 However, the variation within the
country is vast, whether looking at composite
measures or focusing on speciﬁc conditions.2 3
Generally, PAH have been used as a proxy
for quality of ambulatory care ( primary care,
in the Spanish context).4 5 Therefore, monitoring PAH variation and trends over time
could be a powerful tool to improve service
performance. Indeed, the Spanish National
Health Service (SNHS) has adopted PAH to
evaluate the effectiveness of the National
Strategy for Chronic Patients.6
However, numerous studies have shown that,
rather than being associated with quality, PAH
might be associated with other factors, only
some of which are related to ambulatory care.
Geographical barriers or effective access to
healthcare facilities,7 8 care continuity across
levels9 and availability of primary care professionals are examples of ambulatory care-related
factors.10–12 Examples of non-ambulatory
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care-related factors with which PAH have been associated are supply of acute beds,13 existence and type of
long-term care services14–16 and differences in insurance
schemes.17 18 Socioeconomic gradient has also been
observed to have an inﬂuence beyond epidemiological
differences between geographical areas.5 19–23
In Spain, some studies have partially addressed the
question of the factors that explain PAH variation
beyond differences in age and sex. They have mainly
focused on the impact of socioeconomic status of the
population, distance to a hospital and primary care
supply.5 24–27 However, the ﬁndings were not always consistent, each study focused on a speciﬁc autonomous
community (AC), the units of analysis were different
across studies and the topic was broader than chronic
conditions. The only nationwide study, carried out in
the context of an international comparison initiative,
barely explored contextual or systemic factors.1
The question as to whether PAH might be useful as a
proxy for primary care performance is still current in
Spain. In this paper we have explored the association of a
broad number of contextual and systemic factors, using
nearly all potentially avoidable hospitalizations in chronic
conditions produced in a year in the SNHS.

METHODS
Study design
An ecological study of administrative data was performed, analysing the association between PAH for
chronic conditions occurring in people aged ≥40 years
and systemic and contextual factors that characterise
healthcare areas (HCAs) in Spain.
Population and setting
The SNHS, a quasi-federal decentralised system,8 is composed of 17 ACs with full responsibility for policy
making, planning and ﬁnancing at the regional level; in
turn, each region is administratively organised into 203
HCAs, the locus for hospital and primary care provision.
This hierarchy (ie, HCAs within ACs) implies that health
outcomes or performance measures might be inﬂuenced by factors affecting both loci (see general
characteristics of ACs and HCAs in Spain in online
supplementary material appendix 1). Given that multilevel analysis requires the existence of several groups
within the upper level of analysis, we excluded one AC
composed of a single HCA. Consequently, in this study
we analysed virtually all PAH discharges produced in 202
HCAs and 16 ACs in 2012. Data correspond to all publicly funded hospital activity, discharged from either
private or public hospitals.
Variables
The outcome variable was the number of PAH observed
in each HCA. PAH were deﬁned as those unplanned
admissions with a primary diagnosis of congestive heart
failure (CHF), chronic obstructive pulmonary disease
2

(COPD), adult asthma, second episode of angina, diabetic coma or dehydration in patients aged ≥40 years.
The deﬁnitions used in this study stem from the validation of the Agency for Health Research and Quality
(AHRQ) preventable quality indicators affecting chronic
conditions28 in the Spanish context29 (see ICD-9-CM
codes in online supplementary material appendix 2).
The independent variables included in this study were
as follows:
1. Age, deﬁned as the ratio between the population
aged 65–79 years and the population aged ≥80 years
in each HCA; the ratio would capture the exponential effect of age in the appearance of chronic
conditions.
2. Sex, as the percentage of men in each HCA.
3. Burden of disease, deﬁned as the cumulative total
of hospitalisations for hip fracture, acute myocardial
infarction, ischaemic stroke and cancer of the
colon, lung or breast treated surgically occurring in
the population aged ≥40 years per 10 000 inhabitants aged ≥40 years; these hospitalisations very
likely reﬂect differences in health population across
HCAs and not differences in supply-side factors.30
4. Mix of PAH conditions: as PAHs are a composite of
six conditions with a potentially different basal risk
of hospitalisation, this variable represented the
mixture of conditions as the proportion of all PAH
admissions which were for the two most common
conditions (COPD and CHF).
5. Intensity of hospitalisation, deﬁned as the rate of
discharges for any cause (except avoidable hospitalisations) in patients aged ≥40 years per 10 000 inhabitants aged ≥40 years in the 3 years prior to the
year of analysis (2009, 2010 and 2011).
6. Distance to a hospital, as the percentage of people
living less than 30 min distance time to the closest
hospital.
7. Hospital supply factor, essentially characterised by
bed supply, non-surgical admissions, and physician
and nurse hospital workforce.
8. Socioeconomic status factor, represented by
unemployment level.
9. Social care supply factor, which mainly clustered
beds in social care institutions, social workers and
physiotherapists.
10. Primary care factor, mainly gathering the total
number of primary care centres, with or without
emergency wards, and general practitioner and
nurse consultations. As the literature has proposed
primary care as a main driver in the reduction of
PAH, this factor was considered as the main independent factor in the models.
11. Specialised ambulatory care factor, mainly represented by cardiology and ophthalmology consultations in specialised ambulatory centres.
12. The AC of residence, considered as a random effect
to explain unobservable variables that could homogeneously affect HCAs within an AC.
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Variables 7–11 were extracted from an ad hoc factor
analysis. The Madrid AC was excluded in this speciﬁc
analysis as it lacks primary care data disaggregated at the
HCA level. Online supplementary appendix 3 describes
the list of independent variables used in this study as
well as the value distribution across HCAs. Online
supplementary appendix 4 describes the factor analysis
and results.
Sources of data and linkage
All data used in this study were extracted from the
linkage of secondary sources. PAH discharges were
obtained from routinely collected administrative data
integrated, harmonised, linked and exploited in the
context of the Atlas VPM Project (http://www.atlasvpm.
org), a research initiative that has systematically studied
unwarranted variations in healthcare performance in
Spain since 2002. This dataset is constructed on the 17
Minimum Basic Hospital Datasets cleaned and consolidated in the AC, and collects individual information
from virtually all publicly funded episodes produced in
Spanish hospitals since 2002 (roughly 5 million per
year). This study used PAH, age groups, sex, hospitalisation intensity and burden of disease retrieved from this
data source.
Atlas VPM also collates various other data from
sources maintained by the Spanish National Statistics
Ofﬁce or Health Authorities on their behalf, as well as
from La Caixa Foundation, a private initiative that regularly collects socioeconomic data from different ofﬁcial
sources. In this study, population counts stratiﬁed by sex
and age were extracted from the 2012 Spanish National
Institute of Statistics’ Municipal Register of Inhabitants
(ie, annual update of the National Census). Hospital
supply data were obtained from the 2012 Annual
Hospital Survey,31 primary care activity was extracted
from the 2012 Primary Care Information System,32
primary care supply was retrieved from the 2012 Primary
Care Centres catalogue33 and supply of social care institutions was acquired from the 2009 Social Care Survey;34
the four datasets are held by the Ministry of Health and
Social Policy. Socioeconomic status was retrieved from
the 2013 Economic Yearbook for Spain, published by La
Caixa Foundation.35 Finally, distance to hospital was
extracted from one of the datasets developed by Atlas
VPM as part of their master ﬁles.2
With regard to linkage, each PAH episode was deterministically allocated to the place of residence of the
patient, making it possible to aggregate the episodes
produced in a particular geographical site at the HCA
and AC. Given that the Minimum Basic Hospital Dataset
covers virtually all hospitalisations produced in a year,
the allocation of patients to HCA was successful in more
than 98% in 2012, and that the remaining sources
contain information for 100% of the HCAs and ACs,29
the deterministic linkage across datasets is complete
except for the primary care factor in the region of
Madrid (n=11 HCAs).

Statistical analysis
The statistical analysis sought to examine the association
between counts of PAH admissions in each HCA and
variables and composite factors extracted from the
factor analysis. To decide which variables and factors
should be modelled in the regression, a bivariate analysis
was performed using type 1 error <10% as the entrance
threshold. Four models were then ﬁtted using a population offset to adjust for differences in the density of the
population aged ≥40 years.
Because composite factors are normalised (Kaiser
method), single variables were also normalised to avoid
scale effects in the estimation of coefﬁcients.
We used negative binomial regressions (given that the
dependent variable exhibited overdispersion) with clustered robust estimation for SEs. The magnitude of the
association was assessed in terms of the incidence rate
ratio (IRR) and its 95% CIs. For the particular case of
model 4, a two-level mixed effects negative binomial
regression was ﬁtted, specifying AC as a random effect.
The goodness of ﬁt of the models was estimated by the
likelihood ratio test. We used the variance of the intercept and its CI as the indicator for residual second-level
variation. We then explored whether the HCA level variables retained in the model had heterogeneous behaviour across ACs (ie, multiplicative effect), including
them as random slopes in the second level. All the analyses were performed with Stata V.13.
Ethics statement
This study, observational in design, used retrospective
anonymised non-identiﬁable and non-traceable data and
was conducted in accordance with the amended
Helsinki Declaration, the International Guidelines for
Ethical Review of Epidemiological Studies and Spanish
laws on data protection and patients’ rights. This study
implies the use of anonymised individual data with
double dissociation, in the original source and once
stored in the database, which impedes patient traceability. Spanish legislation does not require informed
consent or the approval of an Ethics Committee in
observational studies, where data come from secondary
sources and datasets do not include personal information as a consequence of the de-anonymisation and
pseudo-anonymisation procedures over the original raw
information.
RESULTS
In 2012, 151 468 admissions for chronic conditions in
patients aged ≥40 years were ﬂagged as potentially avoidable. Of these, the reason for admission was CHF in
56 092 patients, COPD in 64 383 patients, adult asthma
in 5678 cases, angina in 16 142 patients, diabetic coma
in 2587 patients and dehydration in 6596 patients.
COPD and CHF represented 79% of the cases. Across
areas, the proportion of the two conditions ranged from
47% to 91%.
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With regard to the distribution of PAH across the 202
areas considered in the analyses, the variation was fairly
high with a coefﬁcient of variation (ie, ratio of SD to
mean) of 33.1% and a 3.4-fold difference between the
areas in the 95th and 5th percentiles of the distribution
of PAH rates (the map in online supplementary
appendix 1 provides additional insight into the distribution of PAH rates across HCAs and ACs).
Once PAH were adjusted for age and sex, only four
factors showed an association with PAH: burden of
disease (IRR 1.12 (95% CI 1.05 to 1.20)), intensity of
hospitalisation over the previous 3 years (IRR 1.17 ( 95%
CI 1.08 to 1.27)), distance to a hospital (IRR 1.08 ( 95%
CI 1.03 to 1.14)) and primary care supply (IRR 0.94
(95% CI 0.88 to 1)). The remaining factors did not
show a statistical association with PAH (table 1).
Four multivariate models were ﬁtted and the results
are presented in table 2. Model 1, the basic model,
included the main confounders (age, sex and burden of
disease) in the association between HCA and AC factors
and PAH. Those areas with relatively younger people
were less likely to exhibit higher PAH (IRR 0.84); in contrast, areas with a higher burden of disease had higher
PAH (IRR 1.12). In model 2 the primary care supply
factor was added, hypothesising that, beyond differences
in population features, the higher the primary care

Table 1 Association of potentially avoidable
hospitalisations with contextual factors (bivariate analysis)

Burden of disease
Intensity of hospitalisation
Mix of PAH conditions
Distance to a hospital
Hospital supply
Socioeconomic status
Social care supply
Primary care supply
Specialised ambulatory care

Incidence
rate ratio

95% CI

1.12
1.17
1.06
1.08
1.14
0.96
0.99
0.94
0.96

1.05 to 1.20
1.08 to 1.27
0.99 to 1.13
1.03 to 1.14
0.97 to 1.32
0.89 to 1.04
0.92 to 1.07
0.88 to 1.00
0.90 to 1.03

PAH, potentially avoidable hospitalisations.

supply (resources and activity), the lower would be the
toll of PAH in the area. However, on the contrary, this
factor lost the weak signiﬁcance observed in table 1 with
an IRR of 0.96 and was excluded in subsequent models.
Model 3 tested whether, beyond differences in population characteristics, intensity of hospitalisation and distance to a hospital (the variables that were found to be
associated in table 1) were associated with PAH. Both
factors upheld their positive association (IRR 1.15 and
IRR 1.07, respectively). Finally, in model 4, AC of residence was included as a random effect with a view to capturing unobserved factors at that level. As observed in
table 2, hospitalisation intensity in previous years
remained associated with PAH (IRR 1.19) whereas distance to a hospital lost signiﬁcance. The residual variance
explained by ACs (variance not explained by the differences in health status and demography and hospital
intensity across HCAs) was statistically signiﬁcant but negligible in magnitude (variance 0.01 (SE 0.008)). None of
the random slope models provided an improvement in
model ﬁt (see online supplementary appendix 5).

DISCUSSION
PAH in chronic patients were associated with demography and health of the HCA population (age, sex and
burden of disease distribution) and with the intensity of
hospitalisations for any cause in previous years. The AC
of residence explained a negligible fraction of the
residual variation.
Hospitalisation intensity was the main factor associated
with PAH differences across HCAs. This is consistent
with previous evidence observed in different healthcare
systems.1 13 In our opinion, once the potential effect of
legitimate reasons (ie, differences in the health status of
the populations) has been extensively adjusted, we can
hypothesise that the association between hospital intensity and PAH stems from systemic factors such as planning or patient management. With regard to planning,
this argument was proposed for Medicare in the mid
1990s, where a high correlation between PAH discharges
and medical discharges was observed.13 In that case, the

Table 2 Factors associated with potentially avoidable hospitalisations (multivariate negative binomial models)
HCA level
Sex
Age group
Burden of disease
Primary care supply
Intensity of hospitalisation
Distance to a hospital
AC level
LRT χ2 (p value)

Model 1
IRR (95% CI)

Model 2
IRR ( 95% CI)

Model 3
IRR ( 95% CI)

Model 4
IRR ( 95% CI)

0.98 (0.90 to 1.06)
0.84 (0.75 to 0.95)
1.12 (1.05 to 1.20)

0.98
0.84
1.12
0.96

0.99 (0.95 to 1.04)
0.89 (0.83 to 0.96)
1.07 (1.03 to1.13)
–
1.15 (1.08 to 1.22)
1.07 (1.04 to 1.10)
σintercept
0.01
37.99 (p<0.0001)

1.00 (0.95 to 1.04)
0.93 (0.89 to 0.98)
1.06 (1.01 to 1.10)
–
1.19 (1.13 to 1.26)
1.03 (0.98 to 1.08)
SE
0.008
15.50 (p<0.0001)

(0.90 to 1.06)
(0.75 to 0.95)
(1.05 to 1.18)
(0.91 to 1.02)

1.97 (p=0.16)

Model 2, with primary care supply factor, included 191 HCAs given the lack of information in the Madrid AC.
AC, autonomous community; HCA, healthcare area; IRR, incidence rate ratio; LRT, likelihood ratio test.
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uneven bed supply distribution (ie, more beds in urban,
most afﬂuent areas) played an important role. In our
study, the hospital supply factor was also found to be
associated with hospital intensity (IRR 1.09; 95% CI 1.03
to 1.15). Regarding patient management, a plausible
explanation is related to the way chronic patients are
managed in hospital emergency wards. In a previous
study, the decision to admit a chronic patient or treat
the relapse episode in a day-case ward was hypothesised
as the reason for the difference in hospitalisation rates
across areas.2
The lack of association between primary care features
or socioeconomic status and PAH is inconsistent with
most of the literature, in which PAH rates are observed
to fall with higher primary care supply or higher socioeconomic status.10–12 19–23 27
With regard to primary care features, two main arguments could explain the lack of association. On the one
hand, the variables contained in the factor might not be
sensitive enough to detect differences in PAH. Indeed,
given data availability, the only variables that were
included in the factor were the number of primary care
centres, centres with emergency wards and primary care
visits. Unfortunately, we have not been able to collect
and analyse variables that have been shown to be predictive in the literature (eg, continuity of care9) or variables expected to be sensitive to differences and that
could better represent the quality of performance in the
clinical setting (eg, treatment appropriateness, early
detection of disease relapse or adherence to treatment).
On the other hand, this study focuses on HCAs and ACs;
however, HCAs are also composed of a number of
Primary Care Areas (PCAs) that act as the basic units of
assistance for a deﬁned population. We could therefore
postulate that the primary care variables in this study
should have been used at the PCA level of analysis
rather than at the HCA level to be sensitive to the detection of differences in PAH. In fact, some of the studies
that found an association between primary care and
PAH in Spain were developed at PCAs.27
As far as socioeconomic status is concerned, the lack
of association may be explained by some characteristics
of the SNHS such as mandatory insurance, universal
coverage, extensive primary care coverage and small
ﬁnancial barriers ( particularly in the period of study).
However, there are two other factors that might explain
the ﬁndings according to other studies developed in
the context of the SNHS. First, unemployment might
not be sensitive enough to detect differences in PAH at
the HCA level. Indeed, a study carried out in the
context of a speciﬁc AC in Spain found that unemployment rates were associated with PAH at the primary care
level.24 Second, unemployment as the single variable
explaining socioeconomic status at the population level
might not capture socioeconomic differences well. Two
other studies on PAH in two different ACs found an
association when using a compound of deprivation
measures.5 27

Along a different line, although the distance to a hospital was found to be associated in model 3, a ﬁnding
consistent with previous research,7 8 25 26 36 the association disappeared when the ACs in the second level
were included. This ﬁnding is compatible with the fact
that distance to a hospital is a good proxy of rurality in
Spain, and the distribution of rural versus urban areas in
the country is markedly associated with the AC of
residence.
Finally, this is the ﬁrst study in the SNHS context that
explores residual variance at the AC level. Given that the
ACs are the loci for policy, planning and ﬁnancing decisions (eg, the implementation of the National Strategy
on Chronic Care is deployed at the AC level), we could
expect a higher effect. However, the effect was seen to
be negligible, which implies that HCAs (ie, provision
decisions) are responsible for the vast majority of the
observed variation in PAH.

Study limitations
Beyond the intrinsic limitations of a cross-section ecological study (ie, limited capacity to establish causal associations and the risk of ecological fallacy if
interpretations are not conﬁned to the HCAs and ACs),
three main caveats should be considered when interpreting our study results. First, we were not able to explore
some predictors found relevant in the literature (eg,
continuity of care) because of the lack of data. In addition, HCAs have been considered as a homogenous
body, although primary care centres within an HCA
behave heterogeneously when treating chronic conditions. Finally, the number of HCAs (n=202) and ACs
(n=16) might be insufﬁcient to ﬁnd an association if it
exists, which could partially explain the lack of association in some factors.
Other limitations worth mentioning are related to
residual confounding and misclassiﬁcation bias. With
regard to the former, because the outcome variable is
deﬁned as a composite measure, a potential reason for
the differences in PAH across HCAs could stem from
the existence of variability in the mix of conditions
included in the composite. As observed in table 1, the
mix of PAH conditions was not associated with differences in PAH, ruling this out as a confounding variable.
Regarding misclassiﬁcation, three sources of potential
bias could be distinguished: (1) differences in coding
intensity across HCAs could play a role in the identiﬁcation of PAH and burden of disease cases but, fortunately,
coding intensity is not expected to affect diagnosis at
admission since primary diagnoses are missed in less
than 0.7% of the 4.9 million discharges; (2) different
coding practices across HCAs could play a role in the
misclassiﬁcation of those variables based on administrative data; to avoid such a threat, we used variables formally validated for the SNHS (construct, face and
empirical validation) within the context of the Atlas
VPM project;29 37–40 and (3) the lack of studies on the
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quality of the data sources used to build the factors
poses concerns about their reliability.
In addition, although the study focused on virtually all
the publicly funded admissions in the country discharged from both private and public hospitals, hospitalisations funded privately were excluded. Whether this
might imply some limitation in terms of internal validity
is unlikely because the private sector in Spain is essentially subsidiary to the public sector activity—for
example, it is frequently used in waiting list reduction
programmes, particularly in surgical conditions or early
discharge palliative care programmes. On the other
hand, chronic conditions are essentially managed in the
public sector.
CONCLUSIONS
The question of whether PAH might be of use as a
proxy for primary care performance is still under discussion in Spain. Our ﬁndings strongly suggest that, rather
than depending on primary care quality, once differences in health status and demography have been
adjusted the variation in PAH is a reﬂection of how
intensively hospitals are used within an HCA for any
cause. The fraction of PAH variation explained by
factors not considered in this paper, especially those
affecting the primary care level, remains uncertain.
Author affiliations
1
Health Services and Policy Research Unit, Health Sciences Institute in
Aragon (IACS) IIS Aragon, Zaragoza, Spain
2
Red de Investigación en Servicios de Salud en Enfermedades Crónicas
(REDISSEC), Spain
3
Center for Public Health Research, Foundation for the Promotion of Health
and Biomedical Research in the Valencian Region (FISABIO), Valencia, Spain
Acknowledgements The authors would like to acknowledge the collaboration
of the Atlas VPM research group (http://www.atlasvpm.org) and the data
authorities who allowed us to access the data used in this study.

2.

3.
4.

5.

6.

7.
8.
9.

10.

11.
12.
13.
14.
15.

16.

Contributors All the authors contributed to the study design and
interpretation of the results. MR-L and NM-L worked specifically on data
management. EB-D and EA-P analysed the data and drafted the manuscript.
All authors critically revised the draft for important intellectual content and
approved the final version.
Funding This paper was funded by the Instituto de Salud Carlos III through
the Research Network on Health Services Research (REDISSEC) grant RD12/
0001/0004.

17.
18.
19.

Competing interests None declared.
Provenance and peer review Not commissioned; externally peer reviewed.

20.

Data sharing statement No additional data are available.

21.

Open Access This is an Open Access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work noncommercially, and license their derivative works on different terms, provided
the original work is properly cited and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/

REFERENCES
1.

6

Thygesen LC, Christiansen T, Garcia-Armesto S, et al. Potentially
avoidable hospitalizations in five European countries in 2009 and

22.

23.

24.

time trends from 2002 to 2009 based on administrative data.
Eur J Public Health 2015;25(Suppl 1):35–43.
Abadía-Taira MB, Martínez-Lizaga N, García-Armesto S, et al.
Variabilidad en las Hospitalizaciones Potencialmente Evitables
relacionadas con la reagudización de la enfermedad crónica. Atlas
Var Pract Med Sist Nac Salud 2011;4:345–63.
Angulo-Pueyo E, Martínez-Lizaga N, Ridao-López M, et al. [Trend in
potentially avoidable hospitalisations for chronic conditions in Spain].
Gac Sanit 2016;30:52–4.
Purdy S, Griffin T, Salisbury C, et al. Ambulatory care sensitive
conditions: terminology and disease coding need to be more specific
to aid policy makers and clinicians. Public Health
2009;123:169–731.
Magán P, Alberquilla A, Otero A, et al. Hospitalizations for
ambulatory care sensitive conditions and quality of primary care:
their relation with socioeconomic and health care variables in the
Madrid regional health service (Spain). Med Care 2011;49:17–23.
Serra-Sutton V, Espallargues M, Escarrabill J. Propuesta de
indicadores para evaluar la atención a la cronicidad en el marco de
la Estrategia para el Abordaje de la Cronicidad en el Sistema
Nacional de Salud. Barcelona: Agència de Qualitat i Avaluació
Sanitàries de Catalunya, 2016 (Informes de Evaluación de
Tecnologías Sanitarias).
Henneman PL, Garb JL, Capraro GA, et al. Geography and travel
distance impact emergency department visits. J Emerg Med
2011;40:333–9.
Bidman AB, Grumbach K, Osmond D, et al. Preventable
hospitalizations and access to health care. JAMA 1995;274:305–11.
Cheng SH, Chen CC, Hou YF. A longitudinal examination of
continuity of care and avoidable hospitalization: evidence from a
universal coverage health care system. Arch Intern Med
2010;170:1671–7.
Laditka JN, Laditka SB, Probst JC. More may be better: evidence of
a negative relationship between physician supply and hospitalization
for ambulatory care sensitive conditions. Health Serv Res
2005;40:1148–66.
Burgdorf F, Sundmacher L. Potentially avoidable hospital admissions
in Germany: an analysis of factors influencing rates of ambulatory
care sensitive hospitalizations. Dtsch Arztebl Int 2014;111:215–23.
Mercier G, Georgescu V, Bousquet J. Geographic variation in
potentially avoidable hospitalizations in France. Health Aff (Millwood)
2015;34:836–43.
Wennberg J, Cooper M, eds. The Dartmouth Atlas of Health Care in
the United States 1999. Chicago: American Hospital Publishing,
1999.
Wysocki A, Kane RL, Golberstein E, et al. The association between
long-term care setting and potentially preventable hospitalizations
among older dual eligibles. Health Serv Res 2014;49:778–97.
Kuo YF, Raji MA, Goodwin JS. Association between proportion of
provider clinical effort in nursing homes and potentially avoidable
hospitalizations and medical costs of nursing home residents. J Am
Geriatr Soc 2013;61:1750–7.
Xing J, Mukamel DB, Temkin-Greener H. Hospitalizations of nursing
home residents in the last year of life: nursing home characteristics
and variation in potentially avoidable hospitalizations. J Am Geriatr
Soc 2013;61:1900–8.
Zhan C, Miller MR, Wong H, et al. The effects of HMO
penetration on preventable hospitalizations. Health Serv Res
2004;39:345–61.
Zhang W, Chen LW, Li T, et al. Rural hospital charges due to
ambulatory care sensitive conditions in the United States, by
insurance type, 2000 to 2004. Rural Policy Brief 2011;4:1–4.
Pappas G, Hadden WC, Kozak LJ, et al. Potentially avoidable
hospitalizations: inequalities in rates between US socioeconomic
groups. Am J Public Health 1997;87:811–6.
Delia D. Distributional issues in the analysis of preventable
hospitalizations. Health Serv Res 2003;38:1761–79.
Booth GL, Hux JE. Relationship between avoidable hospitalizations
for diabetes mellitus and income level. Arch Intern Med
2003;163:101–6.
Roos LL, Walld R, Uhanova J, et al. Physician visits,
hospitalizations, and socioeconomic status: ambulatory care
sensitive conditions in a Canadian setting. Health Serv Res
2005;40:1167–85.
Trachtenberg AJ, Dik N, Chateau D, et al. Inequities in ambulatory
care and the relationship between socioeconomic status and
respiratory hospitalizations: a population-based study of a Canadian
city. Ann Fam Med 2014;12:402–7.
Caminal Homar J, Starfield B, Sanchez RE, et al. [Primary health
care and hospitalizations in ambulatory care sensitive conditions in
Catalonia]. Rev Clin Esp 2001;201:501–7.

Angulo-Pueyo E, et al. BMJ Open 2017;7:e011844. doi:10.1136/bmjopen-2016-011844

Downloaded from http://bmjopen.bmj.com/ on March 21, 2017 - Published by group.bmj.com

Open Access
25.

26.

27.

28.
29.

30.

31.
32.

Bermudez-Tamayo C, Marquez-Calderon S, Rodriguez del Aguila
MM, et al. [Organizational characteristics of primary care and
hospitalization for to the main ambulatory care sensitive conditions].
Aten Primaria 2004;33:305–11.
Borda-Olivas A, Fernández-Navarro P, Otero-García L, et al.
Rurality and avoidable hospitalization in a Spanish region with
high population dispersion. Eur J Public Health
2013;23:946–51.
Orueta JF, García-Alvarez A, Grandes G, et al. Variability in
potentially preventable hospitalisations: an observational study of
clinical practice patterns of general practitioners and care outcomes
in the Basque Country (Spain). BMJ Open 2015;5:e007360.
http://www.qualityindicators.ahrq.gov/Modules/pqi_resources.aspx
(accessed May 2016).
Martínez-Lizaga N, Montes Y, Rodrigo I, et al. Metodología del Atlas
de variaciones en hospitalizaciones potencialmente evitables en el
Sistema Nacional de Salud. Atlas Var Pract Med Sist Nac Salud
2011;4:371–8.
Fisher ES, Wennberg JE, Stukel TA, et al. Associations among
hospital capacity, utilization, and mortality of US Medicare
beneficiaries, controlling for sociodemographic factors. Health Serv
Res 2000;34:1351–62.
Annual Hospital Survey, 2012. http://www.msssi.gob.es/estadisticas/
microdatos.do (accessed May 2016).
http://pestadistico.inteligenciadegestion.msssi.es/publicoSNS/comun/
Cubo.aspx?IdNodo=6414#no-back-butto (accessed May 2016).

33.
34.
35.
36.

37.

38.
39.

40.

Angulo-Pueyo E, et al. BMJ Open 2017;7:e011844. doi:10.1136/bmjopen-2016-011844

Primary Care Centres Catalogue 2012. http://www.msssi.gob.es/
estadisticas/microdatos.do (accessed May 2016).
Instituto de Mayores y Servicios Sociales (IMSERSO). http://www.
imserso.es/imserso_01/centros/centros_personas_mayores/
consulta_guia_residencias/index.htm (accessed May 2016).
Anuario Económico La Caixa. http://www.anuarioeco.lacaixa.
comunicacions.com/java/X?cgi=caixa.le_DEM.pattern&CLEAR=YES
(accessed May 2016).
Berlin C, Busato A, Rosemann T, et al. Avoidable hospitalizations in
Switzerland: a small area analysis on regional variation, density of
physicians, hospital supply and rurality. BMC Health Serv Res
2014;14:289.
Librero J, Rivas F, Peiró S, et al. Metodología del AtlasVPM de
variaciones en cirugía ortopédica y traumatología en el Sistema
Nacional de Salud. Atlas Var Pract Med Sist Nac Salud
2005;1:43–8.
Rivas-Ruiz F, Jiménez-Puente A, Librero J, et al. Metodología del
AtlasVPM de hospitalizaciones por problemas y procedimientos
cardiovasculares. Atlas Var Pract Med Sist Nac Salud 2007;2:182–4.
Librero J, Peiró S, Bernal-Delgado E, et al. Metodología del Atlas de
variaciones en hospitalizaciones por cirugía oncológica en el
Sistema Nacional de Salud. Atlas Var Pract Med Sist Nac Salud
2009;3:274–82.
Tebé C, Martinez N, Ibañez-Beroiz B, et al. Metodología del Atlas de
variaciones en el manejo de la enfermedad cerebrovascular
isquémica. Atlas Var Pract Med Sist Nac Salud 2013;5:418–24.

7

Downloaded from http://bmjopen.bmj.com/ on March 21, 2017 - Published by group.bmj.com

Factors associated with hospitalisations in
chronic conditions deemed avoidable:
ecological study in the Spanish healthcare
system
Ester Angulo-Pueyo, Manuel Ridao-López, Natalia Martínez-Lizaga,
Sandra García-Armesto, Salvador Peiró and Enrique Bernal-Delgado
BMJ Open 2017 7:

doi: 10.1136/bmjopen-2016-011844
Updated information and services can be found at:
http://bmjopen.bmj.com/content/7/2/e011844

These include:

References

This article cites 32 articles, 5 of which you can access for free at:
http://bmjopen.bmj.com/content/7/2/e011844#BIBL

Open Access

This is an Open Access article distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative works on different terms,
provided the original work is properly cited and the use is
non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Email alerting
service

Receive free email alerts when new articles cite this article. Sign up in the
box at the top right corner of the online article.

Topic
Collections

Articles on similar topics can be found in the following collections
Health policy (618)
Health services research (1342)
Research methods (573)

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions
To order reprints go to:
http://journals.bmj.com/cgi/reprintform
To subscribe to BMJ go to:
http://group.bmj.com/subscribe/

