Neurologia. 2013;28(6):332—339

NEUROLOGIA

NEUROLOGIA

www.elsevier.es/neurologia

ORIGINAL ARTICLE

The costs of stroke in Spain by aetiology: The CONOCES study
protocol*> ™"

J. Mar®*, J. Alvarez-Sabin®, J. Oliva¢, V. Becerra?, M.A. Casado®, M. Yébenes®,

N. Gonzalez-Rojas9, J.F. Arenillasf, M.T. Martinez-Zabaleta®, M. Rebollo", A. Lago’,
T. Segural, J. Castillok, J. Gallego', C. Jiménez-Martinez™, J.l. Lopez-Gastén”,

F. Moniche?®, I. Casado-NaranjoP, J.C. Lopez-Fernandez9, C. Gonzalez-Rodriguez',
B. Escribano®, J. Masjuan'

@ Unidad de Gestion Sanitaria, Hospital Alto Deba, Arrasate/ Mondragdn, Guiptzcoa, Spain
b Servicio de Neurologia, Hospital Universitario Vall D’Hebrén, Barcelona, Spain

¢ Facultad de Ciencias Juridicas y Sociales, Universidad de Castilla-La Mancha, Toledo, Spain
4 Unidad de Economia y Resultados en Salud, Boehringer Ingelheim Spain, Barcelona, Spain
€ Pharmacoeconomics & Outcomes Research Iberia, Madrid, Spain

f Unidad de Ictus, Hospital Clinico Universitario, Valladolid, Spain

¢ Unidad de Ictus, Hospital Universitario Donostia, San Sebastidn, Spain

P Unidad de Ictus, Hospital Universitario Marqués de Valdecilla, Santander, Spain

1 Unidad de Ictus, Hospital Universitario y Politécnico La Fé, Valencia, Spain

J Unidad de Ictus, Hospital General Universitario de Albacete, Albacete, Spain

K Unidad de Ictus, Hospital Clinico Universitario, Santiago de Compostela, La Corufia, Spain
" Unidad de Ictus, Hospital de Navarra, Pamplona, Navarra, Spain

™ Unidad de Ictus, Hospital Universitario Son Espases, Palma de Mallorca, Spain

" Unidad de Ictus, Hospital Universitario Miguel Servet, Zaragoza, Spain

° Unidad de Ictus, Hospital Universitario Virgen del Rocio, Sevilla, Spain

P Unidad de Ictus, Hospital de Cdceres, Cdceres, Spain

9 Unidad de Ictus, Hospital Universitario Doctor Negrin, Las Palmas, Spain

" Unidad de Ictus, Hospital de Cabuenes, Gijon, Spain

* Unidad de Ictus, Hospital Universitario Virgen de la Arrixaca, Murcia, Spain

t Unidad de Ictus, Hospital Universitario Ramoén y Cajal, Madrid, Spain

Received 14 March 2012; accepted 13 July 2012
Available online 24 July 2013

KEYWORDS Abstract
Stroke; Introduction: Patients with stroke associated with non-valvular atrial fibrillation (NVAF) are a
specific group, and their disease has a considerable social and economic impact. The primary

* Please cite this article as: Mar J, et al. Los costes del ictus en Espafia segiin su etiologia. El protocolo del estudio CONOCES. Neurologia.
2013;28:332—9
“¥ Presented at the LXIV Annual Meeting of the Spanish Society of
Neurology.
* Corresponding author.
E-mail address: javier.marmedina@osakidetza.net (J. Mar).

2173-5808/$ - see front matter © 2012 Sociedad Espafola de Neurologia. Published by Elsevier Espafa, S.L. All rights reserved.


dx.doi.org/10.1016/j.nrleng.2012.07.015
http://www.elsevier.es/neurologia
mailto:javier.marmedina@osakidetza.net

The costs of stroke in Spain by aetiology: The CONOCES study protocol 333

Atrial fibrillation;
Healthcare costs;
Social costs;
Disability;
Quality of life

PALABRAS CLAVE
Ictus;

Fibrilacion auricular;
Costes sanitarios;
Costes sociales;
Discapacidad;
Calidad de vida

objective of the CONOCES study, the protocol of which is presented here, is to compare the
costs of stroke in NVAF patients to those of patients without NVAF in Spanish stroke units from
a societal perspective.

Materials and methods: CONOCES is an epidemiological, observational, naturalistic, prospec-
tive, multicentre study of the cost of the illness in a sample of patients who have suffered a
stroke and were admitted to a Spanish stroke unit. During a 12-month follow-up period, we
record sociodemographic and clinical variables, score on the NIH stroke scale, level of dis-
ability, degree of functional dependency according to the modified Rankin scale, and use of
healthcare resources (hospitalisation at the time of the first episode, readmissions, outpatient
rehabilitation, orthotic and/or prosthetic material, medication for secondary prevention, medi-
cal check-ups, nursing care and formal social care services). Estimated monthly income, lost
work productivity and health-related quality of life measured with the generic EQ-5D question-
naire are also recorded. We also administer a direct interview to the caregiver to determine
loss of productivity, informal care, and caregiver burden.

Results and conclusions: The CONOCES study will provide more in-depth information about
the economic and clinical impact of stroke according to whether or not it is associated with
NVAF.

© 2012 Sociedad Espafola de Neurologia. Published by Elsevier Espaia, S.L. All rights reserved.

Los costes del ictus en Espaiia segun su etiologia. El protocolo del estudio CONOCES

Resumen

Introduccion: Los pacientes con ictus asociado a fibrilacion auricular no valvular (FANV) con-
stituyen un grupo especifico con gran repercusion social y econoémica. El objetivo principal del
estudio CONOCES, cuyo protocolo se presenta en ese trabajo, es comparar los costes del infarto
cerebral en los pacientes con FANV frente a los pacientes sin FANV en el ambito sanitario espaiol
ingresados en unidades de ictus, utilizando la perspectiva de la sociedad.

Materiales y métodos: CONOCES es un estudio epidemioldgico, observacional, naturalistico,
prospectivo y multicéntrico de los costes de la enfermedad, en una muestra de pacientes que
ha sufrido un ictus establecido e ingresado en una unidad de ictus, en el ambito sanitario
espanol. El periodo de seguimiento sera de 12 meses. Se recogeran variables sociodemograficas,
clinicas, la escala de ictus del NIH, el nivel de discapacidad, el grado de dependencia funcional
mediante la escala de Rankin modificada y el consumo de recursos sanitarios (hospitalizacion en
el primer episodio, reingresos, rehabilitacion ambulatoria, material ortoprotésico, medicacion
para la prevencion secundaria, consultas médicas, atencion de enfermeria, servicios sociales de
atencion formal). También se registrara la renta mensual estimada, la pérdida de productividad
laboral y la calidad de vida relacionada con la salud con el cuestionario genérico EQ-5D. Por
ultimo se entrevistara directamente al cuidador para conocer la pérdida de productividad, los
cuidados informales prestados y la sobrecarga del cuidador.

Resultados y conclusiones: La aportacion del estudio CONOCES permitira profundizar en las
diferencias del impacto tanto economico como clinico del ictus en funcion de su asociacion con
la FANV.

© 2012 Sociedad Espaiiola de Neurologia. Publicado por Elsevier Espana, S.L. Todos los derechos
reservados.

Introduction

Strokes are events that result in severe disability among sur-
vivors. Stroke is the leading cause of dependency in adult
patients and the world’s second most common cause of
dementia,’ making it one of the diseases with the highest
social and economic costs.?? In 2009, Spain’s National Statis-
tics Institute (INE in Spanish) ranked stroke as the second
most frequent cause of death in the Spanish population as a
whole, and the leading cause in women.* Its prevalence in
Spain is estimated at 7% of the urban population older than
65, and its incidence is 128 people per 100000 in the general
population.>®

Non-valvular atrial fibrillation (NVAF) is a common heart
arrhythmia in elderly patients, as well as being the most
frequent cardioembolic cause of ischaemic stroke.” The
prevalence of NVAF changes with age, varying from 1% to 9%,
and it causes 15% of all strokes.® The risk of stroke in patients
with atrial fibrillation is 5 times higher than that in sub-
jects without NVAF.° Furthermore, strokes in patients with
NVAF have a poorer prognosis, with a risk of death double
that of other patients.'®!" The condition is also associated
with greater degrees of dependency and disability among
survivors.”? All this evidence indicates that subjects with
NVAF constitute a specific subset of stroke patients affected
by greater economic and social setbacks.
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Hospital costs related to cerebrovascular disease in Spain
were estimated at 1.526 billion euros in 2004."3 Adding the
indirect costs due to loss of productivity and direct non-
healthcare related costs gives us estimates approaching 6
billion euros per year.' Different studies carried out in Swe-
den and Germany have indicated that stroke associated with
NVAF generates higher costs.''® Despite there being litera-
ture on the costs of stroke in Spain,” we do not have specific
information about the impact of NVAF on stroke costs in
our country. On the other hand, the improvements in hos-
pital care brought about by the efforts of stroke units have
both decreased mortality and improved patient prognosis.
These changes have not yet been analysed sufficiently.'”'8
The CONOCES study was created to respond to a need for
information about the overall costs of stroke, broken down
by aetiology and adapted to the current model of stroke
care.*?

The main purpose of the CONOCES study is to compare
stroke costs in patients with NVAF to those of patients with-
out NVAF in hospital stroke units in Spain, from a societal
perspective. The secondary objectives of the study are to
compare characteristics of ischaemic stroke in patients with
and without NVAF in terms of mortality, health-related qual-
ity of life (HRQoL), neurological sequelae and recurrence of
stroke or other vascular episodes, and estimated burden for
the patient’s primary carer in the first year following the
stroke. An additional objective is using simulation to project
patient follow-up data from the first year after stroke to the
patient’s death in order to calculate the lifetime cost of a
stroke.

Methods/design
Design and type of study

CONOCES is an observational, naturalistic, prospective, and
multi-centre epidemiological study investigating the costs of
disease in a group of patients who have experienced estab-
lished stroke and who have been admitted to a stroke unit
within the Spanish health care system.

Selection criteria

Patient selection criteria are as follows: aged over 18, a
clinical diagnosis of a first established ischaemic or haemo-
rrhagic stroke, time from stroke onset less than 24 hours,
admission to a stroke unit, consent to participate in the
study, and signed informed consent sheets from both the
patient and the primary carer. The primary carer is defined
as the person who was not a professional care provider but
had assumed responsibility for the patient’s care from the
time of the stroke. Exclusion criteria are the patient’s or
the carer’s refusal to participate in the study; diagnosis of
transitory ischaemic attack; and prior history of stroke.

Sample size

In calculating sample size, the main study variable was
the mean healthcare cost incurred by patients with stroke

and NVAF 12 months after the episode. Considering the
€2982 difference in mean healthcare costs reported by the
Briiggenjiirgen et al. study,'® which found a mean cost of
€11799 (SD 8292) per patient with NVAF and €8817 (SD
7251) per patient without NVAF, with an alpha error of 5%,
a statistical power of 85%, and a percentage of losses to
follow-up of 28%, the total number of patients to be included
was calculated at 320, or 160 with NVAF and 160 without.
Sample size calculations were performed using GRANMO®
software version 7.04, and GPower® 3.0.10.

Sample selection and patient follow-up

Between 1 November 2010 and 3 May 2011, researchers
at each of 16 participating centres recruited patients in
the stroke units, using prospective, consecutive sampling.
Recruitment proceeded independently of whether or not
patients had NVAF provided that they met inclusion criteria.
When one of the patient groups was full, doctors continued
recruiting patients from the other group until the sample
size was met. The initial visit or inclusion in the study took
place while the patient was in hospital immediately follow-
ing the stroke. The follow-up period after inclusion lasted
12 months. During that time, the patient had 2 follow-
up appointments (at 3 and 12 months), coinciding with
the check-ups typically scheduled for these patients. At 6
months after the stroke, patients received a telephone call
to arrange the third and last appointment and minimise
losses to follow-up. Prior to starting the study, we ran a pilot
test of the electronic data capture device using data from
the initial visit.

Study variables

Fig. 1 shows the patient follow-up process along with field
work. Patients’ information was gathered through 3 differ-
ent channels and recorded in an electronic data capture
device (eDCD). Firstly, doctors gathered the following varia-
bles from medical histories and interviews with patients
and/or primary carers: sociodemographic data (age, sex,
level of studies, employment status, marital status, lifestyle
habits such as tobacco and alcohol use and engaging in
regular physical exercise); clinical data (comorbidities,
medications, stroke date, stroke classification, complemen-
tary tests); neurological state upon admission to the stoke
unit and at discharge using the NIH stroke scale,” also
used for patients who had to be readmitted due to recur-
rence; functional status according to disability measured
by the Barthel index® and degree of functional depend-
ency according to the modified Rankin scale?'; and use of
healthcare resources (hospital stay at time of first episode,
readmission, outpatient rehabilitation, orthotic/prosthetic
material, medications for secondary prevention, medical
transport, doctors’ appointments, nursing care, and formal
social services).

Secondly, doctors held interviews with the patient, or
with the carer in the case of patients lacking the cognitive
ability to answer questions, to record the following data:
estimated monthly income, loss of productivity at work,
and HRQoL, measured using the generic questionnaire EQ-
5D.2% Thirdly, the carer was interviewed to register loss of
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Figure 1  Diagram of patient monitoring activities throughout the CONOCES study.

productivity, informal care provided (Questionnaire for Pri-
mary Carer),? any assistance by a secondary carer, and carer
burden using the Zarit burden interview.2* Table 1 provides
a summary of measurable results and the instruments used

to measure them.

For patients who experienced stroke recurrence, the
eDCD was also used to record data about that patient’s clin-
ical and functional situation and the healthcare resources
that were used as a result of readmission to the stroke unit

and the hospital. Furthermore, the NIH scale was repeated

Table 1 Outcome measures and instruments used in the study.

Outcome measure Breakdown Instrument
Healthcare costs Transition Healthcare resource use
Status questionnaire
Societal costs Transition Societal resource use questionnaire

Costs of loss of productivity
Type of stroke

Mortality

Comorbidity
Neurological status

Disability

Degree of functional dependence

Health-related quality of life

Caregiver burden

Formal status

Informal status

1 year

Associated with NVAF

Not associated with NVAF
In-hospital

1 year

At hospital discharge

At admission to stroke unit
At hospital discharge

In cases of readmission to hospital
Hospital discharge

3 months

1 year

In cases of readmission to hospital
Hospital discharge

3 months

1 year

Hospital discharge

1 year

1 year

Questionnaire for Primary Carer

Medical leave questionnaire

NIH stroke scale

Barthel index

Modified Rankin Scale

EQ-5D

Zarit burden interview
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upon readmission and discharge, and the modified Rankin
scale and the Barthel index upon discharge from the neurol-
ogy department.

Estimating and calculating costs of stroke

The societal perspective adopted in this study implies
including both the healthcare and social costs of the disease.
The latter include costs derived from formal and informal
care alike. The cost components have been categorised as
either transition or incident costs, and as prevalence or
health status costs.?® Transition costs include those that are
associated with an acute event, whether at the time of hos-
pitalisation or those incurred in the following months. By
health status costs, we refer to costs associated with a char-
acteristic that persists throughout the patient’s life time and
which entails consumption of resources.

Health costs will be measured by multiplying unit costs
of healthcare resources by the number of natural units
used. Unit costs will be obtained from a number of Spanish
sources, including the database for Spanish healthcare costs
(eSalud),?¢ official fee schedules from Spain’s autonomous
communities (especially those in which participating stroke
units are active), and published preliminary studies. Drug
costs will be obtained from the latest schedules updated
by the Official College of Pharmacists of Madrid.?”-?® Costs
will be updated according to the year in which the analy-
sis was performed and the corresponding result summaries
were generated.

Transitional costs include those of hospitalisation at the
time of the initial episode and readmission to hospital dur-
ing follow-up. Hospitalisation costs were obtained using a
microcost method that involved identifying cost compo-
nents (hospital stay in days, specific treatments, diagnostic
tests) and calculating their sum. Health status costs were
defined as any cost derived from outpatient follow-up, such
as consultations having to do with monitoring progress after
the stroke, visits to the general practitioner and the neurol-
ogist, visits to the emergency department, care provided
by nursing staff, homecare provided by the Hospital at
Home unit (UHD in Spanish), home visits by the primary
care team, rehabilitation sessions, speech therapy sessions,
complementary tests, patients’ long-term medications, and
orthotic/prosthetic material.

Transitional social costs were calculated based on infor-
mation provided by the patient and/or the primary carer
with regard to costs of any modifications made to the
patient’s residence, workplace, and vehicles as a result of
functional limitations caused by stroke. Formal social costs
were estimated based on the register of social services pro-
vided to the patient, such as attending a day care centre;
stays in a public, subsidised, or private residence; stays in
social care centres; adapted medical transport; and home-
care. Unit costs were then multiplied by the number of times
or natural days that the patient had used formal resources.

In assigning monetary value to time spent providing infor-
mal care, we used the substitution/replacement technique
to evaluate cost of time spent by carers.?>?° The variable
in use is the mean salary of the person who would have to
substitute the informal carer in all daily activities. We will
refer to data presented in the Quarterly Survey of Labour

Costs (ETCL in Spanish) and the Salary Structure Survey (EES
in Spanish), both prepared by the National Statistics Insti-
tute. Salaries for primary carers will be adjusted to the list of
activities defined by the Questionnaire for the Primary Carer.
Community-based activities and household tasks will be cal-
culated using the hourly salary given in section O (Other
social activities and community services; personal services).
For personal care activities, which require increased dedica-
tion and are more labour-intensive, we will draw on Section
N (Healthcare activities and social services). The sensitivity
analysis will employ different unit cost scenarios, including
hourly costs of homecare services in the form of official data
provided by IMSERSO (Spanish institute for social services
and the elderly).

We will also estimate loss of productivity associated with
temporary or permanent disability caused by stroke, and
loss of labour associated with premature death. To that end,
we shall use the EES survey and information gathered using
questionnaires.

Applicable legal framework

All researchers are required to abide by the Declaration
of Helsinki and act in accordance with international laws
regulating epidemiological studies and compiled in the
International Guidelines for Ethical Review of Epidemiolog-
ical Studies.>"32 They will also follow the Spanish Ministry
of Health and Social Policy directives for post-approval
observational studies of drugs for human use.3* The study
protocol and all other necessary documents were delivered
to the Clinical Research Ethics Committee at Hospital Clinic,
Barcelona, which granted its approval.

Data protection

Information relating to patient identity is kept strictly
confidential. Under no circumstances may the identity
of the patients be revealed or published. Patient data
recorded in the eDCD during the study were made anony-
mous and dissociated from personal data by means of a
code (patient number). Only the researcher is able to asso-
ciate data with an identified or identifiable individual. Data
remain protected under the terms of Spanish Organic Law
15/1999, ratified on 13 December, regarding personal data
protection.3

Statistical considerations

SPSS software version 11.0 for Windows will be used for data
analysis. For all statistical tests performed with outcome
variables, the significance level is established at P=.05. The
types of lost data will be described in the final report of
results from the study.

Statistical analysis will be completed in several stages.
The descriptive analysis for all study variables will distin-
guish between patients with and without NVAF. Intra-group
differences are detected using the Mann—Whitney test, t-
test, or ANOVA (or Kruskal—Wallis) for continuous variables.
Categorical variables are analysed with a proportion com-
parison test. Significant differences between patients with



The costs of stroke in Spain by aetiology: The CONOCES study protocol

337

and without NVAF are estimated using contrast tests such as
the t-test for comparing means, the Mann—Whitney test for
comparing medians, and the chi-square or Fisher exact tests
for comparing homogeneity of patient distributions for lev-
els of the variable between the 2 study populations (NVAF
and non-NVAF), and to compare proportions of independent
populations. Associations between variables will be calcu-
lated using the Spearman rank correlation for quantitative
variables transformed into ranks or ordinals and the Pearson
product moment coefficient for continuous variables. The
association between cost and the different clinical varia-
bles will be analysed using multiple linear regression models
in which the dependent variable was cost per patient and
independent variables were those found to be significant by
the bivariate descriptive analysis, evaluating any potential
interactions between covariates. Tests of significance and
residuals are applied in accordance with the selected model.

Modelling with discrete-event simulation

Costs incurred by the disease will be modelled at the 3-
and 5-year marks, and throughout the patient’s lifetime. A
probabilistic model for discrete events simulation (DES) will
be used, and data emerging from the study will be fed into
the model. These models let us describe the natural his-
tory of a stroke and monitor a sample of patients. DES is a
mathematical model for representing the natural history of
a disease. It is characterised by its flexibility, which permits
the incorporation of complex events in patients and patient
progress, and its ability to deliver pertinent results.?®> The
model that will be used to represent stroke has already been
validated,3¢ and it enables us to calculate care costs for a
cohort with the characteristics listed for the CONOCES sam-
ple from the date of the event to the patient’s death with
and without a yearly discount rate (discount rate applied
to base case: 3%). Association with NVAF will serve as the
descriptive variable for estimating long-term differences.

Anticipated results

The CONOCES study will provide, first of all, information
about the societal costs of stroke in Spain; second, health
outcomes for these patients; third, the association of health
costs and outcomes with NVAF, and fourth, projected costs of
stroke in these patients’ lifetimes. Table 1 displays outcome
measures and the instruments that will be used to deter-
mine them. Table 2 shows the different types of results we
hope to obtain. The scientific data we hope to obtain include
stroke-related hospital costs based on use of resources; esti-
mated healthcare costs incurred over the 12 months after
the event; and formal and informal societal costs arising in
the year following the event. We will also determine stroke-
related losses of labour in Spain among patients in their first
year following the stroke.

Regarding health outcomes, we will estimate degree of
disability, degree of functional dependence, neurological
status, HRQoL, and the burden assumed by the caregiver
upon a stroke patient’s hospital discharge in patients with
and without NVAF and at the 3-month and 1-year marks after
the event.

Table 2 Final results of CONOCES study.

Costs
Hospital costs of stroke based on resource consumption
Healthcare costs up to 12 months after event
Formal and informal social costs in the first year after
stroke
Loss of productivity in Spain among patients who had
experienced a stroke in the previous year.

Health outcomes in patients with and without NVAF at 3
months and at 1 year after the event
Degree of disability
Degree of functional dependence
Neurological status
Health-related quality of life
Burden on the caregiver

Results from the simulation model
Healthcare and social costs generated in the patient’s
lifetime by ischaemic and haemorrhagic stroke in Spain,
in patients with and without NVAF.

Although follow-up time will be 1 year, we plan to
use simulation techniques to compare the healthcare and
societal costs of ischaemic and haemorrhagic stroke in
Spain in patients with and without NVAF over a patient’s
lifetime.

Discussion

Experts indicate that society underestimates the magni-
tude of health problems when they are not quantified.”
Measuring the economic and health impact of neurological
diseases involves specific difficulties because these diseases
are closely linked to disability.3® Unlike measuring outcomes
in cancer patients, which is essentially based on changes
in survival, a large part of the overall cost of stroke is
due to its consequences in terms of the number of years
lived with disability (YLD). The Global Burden of Disease
Study, published by the WHO in 1996, included mortality and
disability together in its calculations of disability-adjusted
life years.?® Despite these efforts, the burden of stroke-
related disability is still not given sufficient consideration
by entities assigning funds for the purpose of research.®
Similarly, the economic analyses that have been carried
out in Spain do not examine the diseases generating the
highest costs. It has been shown that studies published in
Spain under-represent neurological entities such as stroke
or Alzheimer disease, despite the fact that these diseases
incur some of the highest costs.®® Our study is directed
at responding to the lack of economic studies focusing on
stroke patients.

Hospital care for patients with stroke has changed in
the last 10 years with the implementation of Spain’s stroke
care plans.”#' The main pillar of this approach is the care
provided by stroke units."”-'® However, studies examining
in-hospital mortality tendencies only study those patients
who received care as much as 8 or even 10 years ago.* In
order to have an updated view of outcomes and costs, we
must examine a sample of patients who have experienced
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current care conditions. Understanding the new realities in
patient care is a necessity, and since the CONOCES study
focuses on a sample of patients in stroke units, the care
these patients receive is quite homogeneous. The study’s
limitations are its inclusion of only patients in stroke units
and other limitations inherent to its naturalistic design.
These features provide considerable external validity, but
less internal validity than would be the case with experi-
mental designs.

In addition to providing specific treatment and control-
ling potential complications, hospital treatment for stroke
patients aims at identifying aetiological factors that may
point to the most effective means of secondary prevention.
One such aetiological factor is NVAF, since this diagno-
sis permits use of anticoagulant treatment. This being
the case, doctors require studies providing more in-depth
analysis of the clinical and economic effects of stroke
broken down by aetiology. Our study is designed to exam-
ine the association of stroke and NVAF, which gives rise
to poorer clinical outcomes and is associated with higher
costs.
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