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Data resource basics

The Valencia Health System Integrated Database (VID) is
a set of multiple, public, population-wide electronic data-
bases for the Valencia Region, the fourth most populated
Spanish region, with ~5 million inhabitants and an annual
birth cohort of 48 000 newborns, representing 10.7% of
the Spanish population and around 1% of the European
population. The VID provides exhaustive longitudinal in-
formation including sociodemographic and administrative
data (sex, age, nationality, etc.), clinical (diagnoses, proce-
dures, diagnostic tests, imaging, etc.), pharmaceutical (pre-
scription, dispensation) and healthcare utilization data
from hospital care, emergency departments, specialized
care (including mental and obstetrics care), primary care
and other public health services. It also includes a set of as-
sociated population databases and registries of significant
care areas such as cancer, rare diseases, vaccines, congeni-
tal anomalies, microbiology and others, and also public
health databases from the population screening pro-
grammes. All the information in the VID databases can be

linked at the individual level through a single personal
identification code. The databases were initiated at differ-
ent moments in time (see details in the Data collected sec-
tion), but all in all the VID provides comprehensive
individual-level data fed by all the databases from 2008 to
date.

The VID in the context of the Spanish National
Health System

The Spanish National Health System (SNHS) is the result
of a system consolidation process started in 1978 and lead-
ing to the nearly universal coverage of all citizens, provid-
ing care based on need and free at the point of delivery,
except for a cost-sharing scheme for pharmaceuticals dis-
pensed out of hospitals." Care delivery is mainly under-
taken through a network of publicly owned, staffed and
operated inpatient and outpatient centres. In 2002 a pro-
cess of devolution to the 17 regions that comprise the
Spanish state was completed. Each regional NHS is
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geographically organized into Primary Healthcare Districts
(around 5000-25 000 people served by one Primary Care
Centre), which in turn are embedded into Healthcare
Departments (about 150 000-250 000 people served by
one public hospital). Each regional NHS develops and
operates its own information systems and the development
of real-world data (RWD) research capabilities is heteroge-
neous, the Valencia Health System (VHS) in the region of
Valencia being among the best in terms of data availability
and the linkage capacity of databases at a population level.

Data collected

Data are sourced from a variety of datasets owned by the
Health Department of the Valencia Regional Government.
All data included in the databases can be obtained at the
individual level. The type of available data, measurements
collected and update frequency is different for each data-
set. The main characteristics of each dataset are described
below and in Fig. 1.

The Population Information System (Sistema de infor-
macion Poblacional, SIP) is a region-wide database that
provides basic information on VHS coverage (dates and
causes of VHS entitlement or disentitlement, insurance

modality, pharmaceutical copayment status, assigned
Healthcare Department, Primary Healthcare District and
primary care doctor, etc.) and also some sociodemographic
data such as sex, date of birth, nationality, country of ori-
gin, previous year income strata, employment status, risk
of social exclusion, geographic location, address and other
administrative data. Importantly, the SIP database includes
the date of death captured from the Mortality Registry.
The SIP database is paramount to the VID as it is the
source of the individual, exclusive and permanent identifier
number associated to each individual (the SIP number) that
is then used throughout the rest of the databases, allowing
data linkage across the multiple databases in the network
(see Fig. 1).

The Ambulatory Medical Record (ABUCASIS) was
implemented in 2006 as the electronic medical record
(EMR) for primary and specialized outpatient activity,
reaching 96% population coverage from 2009. ABUCASIS
is integrated by two main modules: the Ambulatory
Information System (Sistema de Informacion Ambulatoria,
SIA) and the Pharmaceutical Module (Gestor Integral de la
Prestacion Farmacéutica, GAIA), including paediatric and
adult primary care, mental health care, prenatal care
and specialist outpatient services, as well as providing
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information about dates, visits, procedures, lab test results,
diagnoses, clinical and lifestyle information. It also
includes information on several health programmes
(healthy children, vaccines, pregnancy, notifiable diseases,
etc.), the primary care nurse clinical record and the health-
related social assistance record. The SIA module uses the
International Classification of Diseases 9th revision
Clinical Modification (CIE9CM) for coding diagnoses.
The SIA also uses the Clinical Risk Groups (CRG) system
(3 M™)? to stratify the morbidity of the entire population.

The GAIA pharmaceutical module stores data on all
outpatient pharmaceutical prescriptions and dispensations,
including both primary care and outpatient hospital depart-
ments, using the Anatomical Therapeutic Chemical (ATC)
classification system and the National Pharmaceutical
Catalogue which allow the identification of the exact content
of each dispensation. In-hospital medication is not included.
GAIA provides detailed information on prescriptions issued
by physicians, such as the duration of treatment and dosage.
GAIA includes a comprehensive e-prescription paper-free sys-
tem connected to all community pharmacies in the region that
permits the linkage of individual prescriptions and dispensa-
tions through a specific prescription identification number.
This results in a competitive advantage with regard to other
pharmaceutical databases that usually only have dispensation
information from pharmacy claims and enables a refined esti-
mation of common and relevant research features such as
medication adherence.

The Hospital Medical Record (ORION) has been in im-
plementation since 2008 and provides comprehensive in-
formation covering all areas of specialized care from
admission, outpatient consultations, hospitalization, emer-
gencies, diagnostic services (labs, imaging, microbiology,
pathology, etc.), pharmacy, surgical block including day
surgery, critical care, prevention and safety, social work,
at-home hospitalization and day hospitalization. ORION
is currently in the process of being integrated for the whole
region, with several databases already fully integrated and
available for all hospitals, including the Minimum Basic
Data Set at Hospital Discharge (MBDS) and the Accident
& Emergency Department (AED) clinical record.

The MBDS is a synopsis of clinical and administrative
information on all hospital admissions and major ambula-
tory surgery in the VHS hospitals, including public—private
partnership hospitals (around 450 000 admissions per year
in the region). The MBDS includes admission and dis-
charge dates, age, sex, geographical area and zone of resi-
dence, main diagnosis at discharge, up to 30 secondary
diagnoses (comorbidities or complications), clinical proce-
dures performed during the hospital episode and the
Diagnosis Related Groups (DRG) assigned at discharge.
The MBDS used the ICDICM system for coding until

December 2015 and the ICD10ES (a Spanish translation of
the ICD10CM) thereafter. The MBDS was extended in
2015 to include the ‘present on admission’ (POA) diagnosis
marker and information on tumour morphology, as well as
information on admissions from private hospitals.

The AED clinical record was launched in 2008 and col-
lects triage data, diagnoses, tests and procedures performed
in public emergency rooms. As with the MBDS, the coding
system used was ICD9CM until December 2015 and
ICD10ES thereafter. Diagnosis codification has been in-
creasing from about 45% of all emergency department vis-
its between 2008 and 2014 up to around 75% in 2017,
basically due to the progressive incorporation of hospital
coding.

The Corporate Resources Catalogue (Catilogo de
Recursos Corporativos, CRC) provides information on the
geographical and functional organization of the provision
of care in the region (distribution of hospitals, primary
care centres, etc.) and health care professionals (including
age, gender and specialty).

The Microbiological Surveillance Network (Red de
Vigilancia Microbiologica de la Comunidad Valenciana,
RedMIVA) contains the results of the microbiological
analyses performed in the VHS. Data is transferred from
the laboratories to the RedMIVA database on a daily basis,
providing real-time detection of circulating microorgan-
isms and resistance patterns, and enabling microbiological
surveillance. Importantly, RedMIVA gathers not only posi-
tive but also negative determinations. This database has
been available since 2008.

The Vaccine Information System (Sistema de Informacion
Vacunal, SIV) stores all the information on vaccination in
the VHS since 2000, though data are only considered reliable
after 2005. Available data include vaccine by type, manufac-
turer, batch number, number of doses, location and adminis-
tration date, adverse reactions related to vaccines, rejected
vaccinations and, if applicable, risk groups.

The Cancer Information System integrates three
population-based information resources. The Childhood
Cancer Registry provides information on cancer in the
population under 20vyears old; the Castellon Tumour
Registry provides information on cancer in the province of
Castellon; and the Oncologic Information System (NEOS)
integrates medical information from all patients with ma-
lignant tumours in the region. The System was created in
1999 and delivers information on incidence, prevalence,
tumour site and tumour type from 2004.

The Rare Diseases Information System (Sistema de
Informacion de Enfermedades Raras de la Comunidad
Valenciana, SIER-CV) was created in 2012 to provide
population-wide epidemiological information on rare dis-
eases in the region, allowing for the analysis of incidence,
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prevalence, patient characteristics, geographical distribu-
tion, etc. It includes the Congenital Anomalies Registry,
which has provided information from 2007 on the preva-
lence of congenital anomalies in the region and the expo-
sure to teratogen agents, and allows for research on the
aetiology of these diseases, including genetic and environ-
mental risk factors and their interaction.

The Medical Imaging Databank (Biobanco de Imagen
Meédica de la Comunidad Valenciana, BIMCV) is a digital
biobank of medical images that provides access to the
images and associated clinical records of all imaging stud-
ies performed in the VHS, with an average of 5.3 million
studies per year from 210 different imaging techniques.
Access to these datasets is a breakthrough for research and
population imaging studies. The BIMCV is part of the
Spanish node of the European Research Infrastructure for
Imaging Technologies in Biological and Biomedical
Sciences (Euro-Biolmaging) and incorporates tools to ano-
nymize radiological images.

In all databases in the VID, individual data are collected
daily as part of the routine clinical care provided to
patients. Accordingly, datasets are updated daily and hence
data may be available for research up to the same day data
are extracted. Only in some cases, such as the MBDS and
the AED records, are data subject to a consolidation and
quality check process before data are available for re-
search, so in these cases data from the last quarter before
the data extraction may be missing or non-consolidated.

Ethical clearance

Ethics approval by an accredited ethical research commit-
tee is required to access the data for research purposes (see
Data resource access section). The Valencia Government
Health Department ensures the anonymization of data by
providing only de-identified datasets, unless researchers
have the informed consent of patients to access their data.
In the case of dynamic cohort studies, it maintains the
pseudo-anonymization codes to allow the successive incor-
poration of information into the cohort.

Data resource use

The VID is a unique and far-reaching research tool that
enables real-world data research to be conducted in epide-

miological surveillance,>* population risk and burden of

disease,”'? healthcare resource and drug utilization,"'™"*

. . 16-18 —
quality and appropriateness of care, medication
19-24 25-27

adherence, evaluation of safety and effective-
ness”®? of therapies in the real world, spatio-temporal

33-35 36-38

analysis, economic analysis or the analysis of the

impact of policy interventions (such as copayments,

warnings from regulatory agencies, etc.) on healthcare
utilization and outcomes.>”*® Also worth noting is the

11,13,14,2 .
131427 partici-

presence of several cross-national studies,
pation in the Atlas of Variations in Medical Practice in
the SNHS,**73*! and the potential of the VID to develop
post-authorization studies based on RWD that are in-
creasingly demanded by regulators, payers, providers and
patients. Moreover, some research groups currently col-
laborate with the European Medicines Agency and the
Food and Drug Administration in regulatory projects us-

ing the VID data.

Strengths and weaknesses

Strengths

VID has several strengths and some differential features
with regard to other information resources. First, it links
population-wide healthcare data with sociodemographic
and administrative data, which allows the study of the
determinants of health and the consequences of illness and
treatments at an individual level in the population. This
allows for the inclusion in studies of populations that are
usually excluded from experimental designs, such as preg-
nant women, the elderly, people with multiple chronic dis-
eases or paediatric populations. Second, it allows for the
construction and follow-up of large cohorts of patients
over time and the development of longitudinal studies, en-
abling research on the adoption of technologies and the
monitoring of outcomes in the long-term. Third, it is a
population-based data network providing insight into a
population of § million inhabitants. This large size allows
for the analysis of small subgroups of population, or the
identification of rare events that are not usually captured
in clinical trials and other designs based on primary data.
Fourth, data quality in some of the databases is high, such
as the SIP, the pharmaceutical module or the CMBD
(admissions data), RedMiva or the vaccines registry. Fifth,
the cost of developing research and the timing of access to
the data is considerably lower than in experimental designs
such as clinical trials. Finally, the possibility of linking pre-
scription and dispensation data at the individual level
allows for an accurate analysis of drug utilization, such as
medication adherence studies.

Weaknesses

Some of the databases that comprise the VID are subject to
the limitations inherent to routine clinical practice elec-
tronic databases. There may be information biases due to
absent registration (data completeness) or differing data
recording practices (data accuracy, misclassification,
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heterogeneity) in the electronic databases, although this is
an intrinsic problem of any repository using data from rou-
tine clinical practice. Data quality may be a strength in
some databases, but also a weakness in other repositories
or for certain data, such as incompleteness of early data
from AED records or coding reliability of diagnostic infor-
mation in the EMR. Also, we do not have information
about people who are not in contact with the public
healthcare service or who are attended to in the private sec-
tor. Finally, different datasets cover different periods and
we lack data on specific mortality causes and in-hospital
pharmaceutical prescription (the latter will be available in
forthcoming years as it is currently in the process of being
integrated as part of the ORION information system).

Data resource access

Any researcher may request anonymized data from the
VHS. The transfer of this type of data (anonymized, but
with some risk of re-identification, in accordance with
European regulations) by the VHS requires that the request
be accompanied by: (i) a complete study protocol that
explains the planned use of data, (ii) the approval of the
project by an ethics committee and, if it includes pharma-
ceutical data, (iii) the classification of the study by the
Spanish Agency of Medicines (some classifications may
warrant additional authorizations). The VHS Data
Commission reviews these requests, and approves or other-
wise each specific data transfer for research purposes.
Authorization to access the data under these requirements
should be requested electronically from the Management
Office of the VHS Data Commission (http://www.san.gva.
es/web/dgfps/acceso-a-la-aplicacion).

Following authorization, researchers are required to
commit to keeping the data in a secure environment, to not
attempting to re-identify or to cross with other databases,
to not using the data for purposes or projects other than
those specified in the project protocol (although a new au-
thorization may be requested for these purposes) and to
not transferring the data to third parties. These latter com-
mitments limit the possibility of storing data in open data
repositories or including data as supplementary material in
published articles.

Profile in a Nutshell

* The Valencia Health System Integrated Database
(VID) is the result of the linkage, by means of a sin-
gle personal identification number, of a set of pub-
licly owned population-wide healthcare, clinical and
administrative electronic databases in the region of
Valencia, Spain, which has provided comprehensive

information for about 5 million inhabitants since
2008.

* The VID is a powerful resource for conducting real-
world research in healthcare and has some unique
features when compared with other relevant data
sources at a local and a European level, such as its
population-wide coverage, the richness of linkable
information at an individual level, and the inclusion
of information not usually linkable at an individual
level such as imaging, microbiological data, public
health data or the ability to link prescription and dis-
pensation data.

* The VID includes sociodemographic and administra-
tive information (sex, age, nationality, etc.) and
healthcare information such as diagnoses, proce-
dures, lab data, pharmaceutical prescriptions and
dispensations, hospitalizations, mortality, healthcare
utilization and public health data. It also includes a
set of specific associated databases with population-
wide information on significant care areas such as
cancer, rare disease, vaccines and imaging data.

* Access to the VID data may be requested by any re-
searcher (providing the corresponding documenta-
tion required) from the Valencia Health System Data
Commission (http://www.san.gva.es/web/dgfps/acce

so-a-la-aplicacion).

Funding

The VID is funded by and is the property of the Valencia Government
Health Department. Access to data for researchers has no financial
cost but is covered by research ethics and authorization processes.

Conflict of interest: None declared.

References

1. Martin-Moreno JM, Alonso P, Claveria A, Gorgojo L, Peiro S.
Spain: a decentralised health system in constant flux. BMJ 2009;
338:b1170.

2. Hughes JS, Averill RF, Eisenhandler J ez al. Clinical Risk Groups
(CRGs): a classification system for risk-adjusted capitation-
based payment and health care management. Med Care 2004;
42:81-90.

3. Alguacil-Ramos AM, Portero-Alonso A, Pastor-Villalba E et al.
Rapid assessment of enhanced safety surveillance for influenza
vaccine. Public Health 2019;168:137-41.

4. Morant-Talamante N, Diez-Domingo ], Martinez-Ubeda S,
Puig-Barbera J, Aleman-Sanchez S, Pérez-Breva L. Herpes zoster
surveillance using electronic databases in the Valencian
Community (Spain). BMC Infect Dis 2013;13:463.

5. Munoz-Quiles C, Lopez-Lacort M, Orrico-Sanchez A, Diez-
Domingo J. Impact of postherpetic neuralgia: a six year
population-based analysis on people aged 50 years or older.
J Infect 2018;77:131-36.

€202 4aqwa2aq || uo 1senb Aq 8i17/0.G/0%LIE/6Y/9191ue/3li/Wwoo dno-olwepese)/:sdiy woly papeojumod


http://www.san.gva.es/web/dgfps/acceso-a-la-aplicacion
http://www.san.gva.es/web/dgfps/acceso-a-la-aplicacion
https://academic.oup.com/ije/article-lookup/doi/10.1093/ije/dyz266#supplementary-data
http://www.san.gva.es/web/dgfps/acceso-a-la-aplicacion
http://www.san.gva.es/web/dgfps/acceso-a-la-aplicacion

International Journal of Epidemiology, 2020, Vol. 49, No. 3

741d

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Navarro-Pérez J, Orozco-Beltran D, Gil-Guillen V et al.
Mortality and cardiovascular disease burden of uncontrolled di-
abetes in a registry-based cohort: the ESCARVAL-risk study.
BMC Cardiovasc Disord 2018;18:180.

Orozco-Beltran D, Gil-Guillen VF, Redon ] et al. Lipid profile,
cardiovascular disease and mortality in a Mediterranean high-
risk population: The ESCARVAL-RISK study. PLoS One 2017,
12:0186196.

Redon J, Tellez-Plaza M, Orozco-Beltran D et al. Impact of hy-
pertension on mortality and cardiovascular disease burden in
patients with cardiovascular risk factors from a general practice
setting: the ESCARVAL-risk study. | Hypertens 2016;34:
1075-83.

Sanfélix-Genovés J, Sanfélix-Gimeno G, Peir6 S et al. Prevalence
of osteoporotic fracture risk factors and antiosteoporotic treat-
ments in the Valencia region, Spain. The baseline characteristics
of the ESOSVAL cohort. Osteoporos Int 2013;24:1045-55.
Munoz-Quiles C, Lopez-Lacort M, Ampudia-Blasco F, Diez-
Domingo J. Risk and impact of herpes zoster on patients with di-
abetes: a population-based study, 2009-2014. Hwum Vacc
Immunother 2017;13:2606-11.

Sultana J, Hurtado I, Bejarano-Quisoboni D et al. Antipsychotic
utilization patterns among patients with schizophrenic disorder:
a cross-national analysis in four countries. Eur | Clin Pharmacol
2019;75:1005.

Sanfélix-Gimeno G, Julia-Sanchis ML, Librero J, Peird S,
Garcia-Sempere A. Variations in osteoporosis medication utili-
zation. A population-based ecological cross-sectional study in
the region of Valencia, Spain. PLoS One 2018;13:¢0199086.
Youngster I, Avorn J, Belleudi V et al. Antibiotic use in children -
a cross-national analysis of 6 countries. | Pediatr 2017;182:
239-44.e1.

Kim SC, Kim MS, Sanfélix-Gimeno G et al. Use of osteoporosis
medications after hospitalization for hip fracture: a cross-
national study. Am | Med 2015;128:519-26.

Muiioz-Quiles C, Lopez-Lacort M, Ubeda-Sansano 1 ez al.
Population-based analysis of bronchiolitis epidemiology in
Valencia, Spain. Pediatr Infect Dis ] 2016;35:275-80.
Garcia-Sempere A, Hurtado I, Bejarano-Quisoboni D et al.
Quality of INR control and switching to non-Vitamin K oral
anticoagulants between women and men with atrial fibrillation
treated with Vitamin K Antagonists in Spain. A population-
based, real-world study. PLoS One 2019;14:¢0211681.

Hurtado I, Sanfélix-Gimeno G, Baixauli-Pérez C, Peiro S,
Sanfélix-Genovés J. Impact on the population of different bone
mineral density testing criteria and appropriateness of densito-
metries in the ESOSVAL cohort, Spain. | Clin Endocrinol Metab
2014;99:142-50.

Sanfélix-Gimeno G, Sanfélix-Genovés ], Rodriguez-Bernal CL,
Peir6 S, Hurtado I. Prevalence, determinants, and inappropriate-
ness of calcium supplementation among men and women in a
Spanish Mediterranean area: cross-sectional data from the
ESOSVAL cohort. ] Bone Miner Res 2013;28:2286-94.
Garcia-Sempere A, Hurtado I, Sanfélix-Genovés ], Rodriguez-
Bernal C, Peir6 S, Sanfélix-Gimeno G. Improving the accuracy of
medication adherence measures using linked prescription and
dispensation data: findings from the ESOSVAL cohort of

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

patients treated with osteoporosis drugs. Curr Med Res Opin
2019;35:1535-44.

Hurtado-Navarro I, Garcia-Sempere A, Rodriguez-Bernal C,
Santa-Ana-Tellez Y, Peir6 S, Sanfélix-Gimeno G. Estimating ad-
herence based on prescription or dispensation information: im-
pact on thresholds and outcomes. A real-world study with atrial
fibrillation patients treated with oral anticoagulants in Spain.
Front Pharmacol 2018;9:1353.

Rodriguez-Bernal CL, Peird S, Hurtado I, Garcia-Sempere A,
Sanfélix-Gimeno G. Primary nonadherence to oral anticoagu-
lants in patients with atrial fibrillation: real-world data from a
population-based cohort. | Manag Care Spec Pharm 2018;24:
440-8.

Garcia-Sempere A, Hurtado I, Sanfélix-Genovés J et al. Primary
and secondary non-adherence to osteoporotic medications after
hip fracture in Spain. The PREV2FO population-based retro-
spective cohort study. Sci Rep 2017;7:11784.

Librero J, Sanfélix-Gimeno G, Peir6 S. Medication adherence
patterns after hospitalization for coronary heart disease. A
population-based study using electronic records and group-
based trajectory models. PLoS One 2016;11:e0161381.
Sanfélix-Gimeno G, Peird S, Ferreros 1 et al. Adherence to
evidence-based therapies after acute coronary syndrome: a retro-
spective population-based cohort study linking hospital, outpa-
tient, and pharmacy health information systems in Valencia,
Spain. | Manag Care Spec Pharm 2013;19:247-57.
Alguacil-Ramos AM, Muelas-Tirado ], Garrigues-Pelufo TM
et al. Surveillance for adverse events following immunization
(AEFI) for 7 years using a computerised vaccination system.
Public Health 2016;135:66-74.

Pérez-Vilar S, Diez-Domingo ], Gomar-Fayos ], Pastor-Villalba
E, Sastre-Cantdon M, Puig-Barbera J. [Post-licensure passive
safety surveillance of rotavirus vaccines: reporting sensitivity for
intussusception]. An Pediatr (Barc) 2014;8 1:77-85.

Weibel D, Sturkenboom M, Black S et al. Narcolepsy and adju-
vanted pandemic influenza A (HIN1) 2009 vaccines - multi-
country assessment. Vaccine 2018;36:6202-11.
Sanfélix-Gimeno G, Rodriguez-Bernal C, Hurtado I, Librero J,
Baixauli C, Peir6 S. Effectiveness and safety of new and tradi-
tional oral anticoagulants in a population-based cohort of new
users with atrial fibrillation. Value Health 2015;18:A378.
Puig-Barbera ], Natividad-Sancho A, Calabuig-Pérez ] et al.
Intradermal and virosomal influenza vaccines for preventing in-
fluenza hospitalization in the elderly during the 2011-2012 influ-
enza season: a comparative effectiveness study using the
Valencia health care information system. Vaccine 2014;32:
5447-54.

Pérez-Vilar S, Diez-Domingo ], Lopez-Lacort M, Martinez-
Ubeda S, Martinez-Beneito MA. Effectiveness of rotavirus vac-
cines, licensed but not funded, against rotavirus hospitalizations
in the Valencia Region, Spain. BMC Infect Dis 2015;15:92.
Navarro-Illana E, Lopez-Lacort M, Navarro-Illana P, Vilata JJ,
Diez-Domingo J. Effectiveness of HPV vaccines against genital
warts in women from Valencia, Spain. Vaccine 2017;35:3342-6.
Puig-Barbera ], Guglieri-Lopez B, Tortajada-Girbés M et al.
Low influenza vaccine effectiveness and the effect of previous

vaccination in preventing admission with A(H1N1)pdm09 or

€202 4aqwa2aq || uo 1senb Aq 8i17/0.G/0%LIE/6Y/9191ue/3li/Wwoo dno-olwepese)/:sdiy woly papeojumod



741e

International Journal of Epidemiology, 2020, Vol. 49, No. 3

33.

34.

35.

36.

B/Victoria-Lineage in patients 60 years old or older during the
2015/2016 influenza season. Vaccine 2017;35:7331-8.

Librero J, Ibafiez B, Martinez-Lizaga N, Peir6 S, Bernal-Delgado
E; Spanish Atlas of Medical Practice Variation Research Group.
Applying spatio-temporal models to assess variations across
health care areas and regions: lessons from the decentralized
Spanish National Health System. PLoS One 2017;12:¢0170480.
Librero J, Ibanez-Beroiz B, Peir6 S et al. Trends and area varia-
tions in Potentially Preventable Admissions for COPD in Spain
(2002-2013): a significant decline and convergence between
areas. BMC Health Serv Res 2016;16:367.

Ibaniez-Beroiz B, Librero J, Bernal-Delgado E, Garcia-Armesto S,
Villanueva-Ferragud S, Peir6 S. Joint spatial modeling to identify
shared patterns among chronic related potentially preventable
hospitalizations. BMC Med Res Methodol 2014;14:74.
Cebrian-Cuenca AM, Diez-Domingo ], San-Martin-Rodriguez
M, Puig-Barbera J, Navarro-Pérez J; Herpes Zoster Research
Group of the Valencian Community. Epidemiology and cost of
herpes zoster and postherpetic neuralgia among patients treated
in primary care centres in the Valencian community of Spain.
BMC Infect Dis 2011;11:302.

37.

38.

39.

40.

41.

Orrico-Sanchez A, Lopez-Lacort M, Pérez-Vilar S, Diez-
Domingo J. Long-term impact of self-financed rotavirus vaccines
on rotavirus-associated hospitalizations and costs in the
Valencia Region, Spain. BMC Infect Dis 2017;17:267.

Diez-Domingo ], Ridao-Lopez M, Gutiérrez-Gimeno MYV,
Lluch-Rodrigo JA, Pastor-Villalba E.

Pharmacoeconomic assessment of implementing a universal

Puig-Barbera ],

PCV-13 vaccination programme in the Valencian public health
system (Spain). Vaccine 2011;29:9640-8.

Gonzalez Lopez-Valcarcel B, Librero J, Garcia-Sempere A et al.
Effect of cost sharing on adherence to evidence-based medica-
tions in patients with acute coronary syndrome. Heart 2017;
103:1082-8.

Sanfélix-Gimeno G, Cervera-Casino P, Peir6 S, Lopez-Valcarcel
BG, Blazquez A, Barbera T. Effectiveness of safety warnings in
atypical antipsychotic drugs: an interrupted time-series analysis
in Spain. Drug Saf 2009;32:1075-87.

Bernal-Delgado E, Garcia-Armesto S, Peird S; Atlas VPM
Group. Atlas of Variations in Medical Practice in Spain: the
Spanish National Health Service under scrutiny. Health Policy
2014;114:15-30.

€202 4aqwa2aq || uo 1senb Aq 8i17/0.G/0%LIE/6Y/9191ue/3li/Wwoo dno-olwepese)/:sdiy woly papeojumod



