PhD Dissertation; Departament de Pediatria, d'Obstetricia i
Ginecologia i de Medicina Preventiva, Facultat de Medicina,
Universitat Autonoma de Barcelona, 2008

Essays on health capital and
the efficiency of health care

Anna Garcia-Altés

Vicente Ortdn Rubio, Universitat Pompeu Fabra, director
Miquel Porta, Universitat Autonoma de Barcelona, tutor



Contents

Contents

Acknowledgements —AQraiMENTS ... 9
CONTENTS .ot h b e s r e bt e e e b e e b e s e e s be e r e e e aneene s 13
N 051 8 =Y o TS T PO PRSP 15
R TS o o PP TP 16
INETOTUGCTION ..ot e et b e et b e e et nb et b n e enenn e 17
(@] o] (=03 11V SRS 20
DY o B 151S{ 0 o TP SU PP TPPSPR 21
(@0 ] ¢ T3 11 151 0] o - TSSOV 24

Paper 1. Garcia-Altés A, Pinilla J, Peird S. [An approach to "quality-adjusted life
years" quality of life weights from self-assessed health status] Gac Sanit
2006;20(B):457 -B4. ..ottt et R ettt e tenrenreereeneenenneenes 25

Paper 2. Garcia-Altés A, Borrell C, Coté L, Plaza A, Benet J, Guarga A. Measuring
the performance of urban healthcare services: results of an international
experience. J Epidemiol Community Health 2007;61(9):791-6. ....ccccccovevveceeveecnenne 34

Paper 3. Garcia-Altés A, Rota R, Barenys M, Abad A, Moreno V, Pons JMV, Piqué
JM. Cost-effectiveness of a “score and scope” strategy for the management of
dyspepsia. European Journal of Gastroenterology and Hepatology
2005;17(7):709-19. oot seee st et ss s s st 41

Annex 1. Garcia-Altés A, Puig Junoy J. [A reconsideration of the value of health
care spending. New economic approaches and implications for the
establishment of public policies in Spain]. In: Puig Junoy J, Lopez-Casasnovas G,
Ortun V, eds. [More resources for health?]. Madrid: Masson, 2004. ..........c.ccce..... 53

Annex 2. Garcia-Altés A, Pinilla J, Ortin V. The evolution of health capital in
Barcelona, 1994-2006: the paradox of health revisited. In press. .....ccceceeceeveecnenne 77

Annex 3. Garcia-Altés A. Twenty years of health care economic analysis in
Spain: are we doing well? Health Economics 2001;10(8):715-29. ....cccccvvvivinennene 101

RO O BN C S .. oo 117

13



14



Abstract

Abstract

The introduction of innovations is one of the determinants of the increase in
healthcare expenditure. Economic evaluation is the most direct approximation
of a health economist to the measure of costs and health consequences of
healthcare services. Paper 3 presents a direct application of cost-effectiveness
analysis to measure the efficiency of the treatment of a clinical condition.
Annex 3 presents a review of economic evaluation studies done in Spain from
1980 to 1999, focusing on the methods used, future research areas, and health
policy implications.

The studies that have applied new economic perspectives to this problem, such
as generalized cost-benefit analysis, make it possible to assess, in economic
terms, the global impact of innovations on the treatment of a certain disease in
real conditions and through time. The paper on Annex 1 carries out a thorough
revision of those concepts, and describes some methodologies and results
obtained in some recent research applications.

The revision of the economic value of healthcare expenditure has entailed the
description and analysis of new indicators of welfare level attributable to
healthcare, using measures uncommon on traditional national accounting.
Those new measures, like health capital, are a reference to assess the increase
of healthcare expenditure. Paper 1 applies a recently developed methodology
to construct quality of life weights for Spain using the National Health Survey.
Annex 2 goes further in this methodology, and measures the evolution of health
capital in Barcelona from 1994 to 2006, taking into account changes in self-
assessed quality of life, prevalence of diseases, and limitations in usual activities
due to chronic conditions.

Finally, the increasing interest in gaining a more in-depth knowledge of the
productivity and value of healthcare systems has been a stimulus for a diversity
of initiatives. Paper 2 presents the results of such an experience, comparing the
performance of Barcelona and Montreal healthcare services.
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Resum

Resum

La introduccié d’innovacions és un dels determinants de llaugment de la
despesa en serveis sanitaris. L’avaluacid6 econOomica és I'aproximacidé meés
directa per un economista de la salut a la mesura dels costos i les
consegueéencies en salut dels serveis sanitaris. El Paper 3 presenta una aplicacio
directa de I'analisi cost-efectivitat a la mesura de I’eficiencia del tractament
d’una condicié clinica. L’Annex 3 presenta una revisid d’estudis d’avaluacio
economica fets a I’Estat espanyol entre 1980 i el 1999, enfocada cap els
metodes utilitzats, arees de recerca futura i implicacions en politica sanitaria.

Els estudis que han aplicat noves perspectives economiques a aquest
problema, com I’analisi cost-benefici generalitzat, permeten avaluar en termes
economics I'impacte global en condicions reals de les innovacions aplicades al
tractament d’una determinada malaltia al llarg del temps. L’article de I’Annex
1 fa una revisi6 exhaustiva d’aquests conceptes, i descriu algunes metodologies
i resultats obtinguts en algunes recerques aplicades recentment.

La revisid del valor economic de la despesa en serveis sanitaris ha comportat la
descripcio i analisi d’indicadors nous del nivell de benestar atribuible als serveis
sanitaris, utilitzant mesures poc comunes en la comptabilitat nacional
tradicional. Aquestes mesures noves, com el capital salut, sbn una referencia
per avaluar I'increment en la despesa en serveis sanitaris. El Paper 1 aplica una
metodologia recentment desenvolupada per construir pesos de qualitat de
vida per I’Estat espanyol utilitzant la Encuesta Nacional de Salud. L’Annex 2 va
una mica més lluny en aquesta metodologia, i mesura I’avaluacié del capital
salut a Barcelona de 1994 a 2006, tenint en compte els canvis en I’estat de salut
percebut, la prevalenca de malalties, i les limitacions en les activitats habituals
degudes a condicions cronigues.

Finalment, I'increment d’un coneixement més aprofundit de la productivitat i el
valor dels sistemes sanitaris ha estat un estimul per iniciatives diverses. El Paper 2
presenta els resultats d’una d’aquestes experiencies, comparant ’acompliment
dels serveis sanitaris de Barcelona i Montreal.
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Introduction

Introduction

The concept of efficiency and the approach of extra-welfarism

The definition of efficiency refers to the relationship between used inputs and
obtained outputs from a specific activity. In economics, people usually
distinguish between three different concepts of efficiency: technical efficiency -
when the production is organized to minimize the inputs required for a given
output-, cost-effectiveness efficiency -when the cost of producing a given
output is minimised-, and allocative efficiency -this later is obtained when
resources are produced and allocated so as to produce the optimal level of
each output according to the values that society places on them1.

Welfare economics states that life standards, efficiency and justice in the
allocation of services should be valued in terms of individual satisfaction -utility-
by means of the consumption of goods and services. Among the principles of
welfare economics is welfarism, meaning that the goodness of a situation can
only be assessed by the utility level that individuals attained in that situation.

The specificity of healthcare services is known since health economics studies
the healthcare services?2. Some economists state that welfare economics
principles do not hold in healthcare3. As a consequence, techniques such as
the ability to pay represented by the area under the demand curve, loss their
normative meaning; others criticise the fact that the value of a healthcare
service to an individual is represented by the person’s wilingness to pay for the
service, a measure closely related to the person’s income and wealth4.

More importantly, the approach of extra-welfarism argues that utility is not the
only relevant factor in the societal welfare function, stating that health, not
utility, is the most relevant outcome of social welfare in the healthcare sector>5.
In health economics, extra-welfarism takes health as the value to maximize. The
absence of health involves the need to consume healthcare services that
restore the health of the individuals, and those services are considered
intermediate products. People demand healthcare services because of their
impact on health, in terms of both the quantity and quality of life that they
provide, but they include health, and not healthcare services, in their utility
function. Cost-effectiveness studies apply the extra-welfarist approach when
they look for the least costly method to obtain an improvement in health status.

More generally, rejection of the welfarist individualistic social welfare function
has led to the development of a “decision-maker” approach to cost-benefit
analysis, and a call for a more communitarian approach to evaluation. Extra-
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Introduction

welfarists have argued that decision-makers have declared that producing
health is the primary objective of the healthcare system?’.

This dissertation adopts the extra-welfarist approach to the analysis of the
healthcare sector, from a decision-maker point of view.

Healthcare services and their impact on population health

The introduction of innovations is one of the determinants of the increase in
healthcare expenditures®. This effect is due to the introduction of new or
modified technologies over the existing ones, the increase in their use, and the
expansion of their applications®. The incentives behind these changes are
many, and go from medical specialization to the competition between
specialities, the uncertainty of results, the learning economies of scale, and the
pressure of patients, payers and regulators.

In the last two centuries, the possibility frontier of treatment of diseases has been
continuously increasing. As determinants of the evolution of population health,
the improvement in nutrition, hygiene, birth control, socioeconomic variables,
and health-related behaviours have been set against the marginal contribution
of healthcarell-14, Despite their impact on the population’s health and
expenditure, recent developments in healthcare services have not been
analysed. Conventional wisdom in health economics states that rich countries
are in the flat part of the health production function (flat-of-the-curve
medicine): the additional costs of innovations adds an increasingly small
marginal improvement on population’s health. This has been the argument for
healthcare expenditure contention policies.

Based on the previous work in human capital theory developed in the 60’s,
Grossman was the first to describe demand for health and healthcare.
According to the theory of the human capital, the increase in the stock of
health increases the productivity of individuals in the productive (labour) and
non-productive (other goods that enter in their utility function) market, and
decreases lost productivity due to illness. Improvements in health status through
time represent an increase in individuals’ capital. In a similar way as human
capital theory, health capital could be the present value of a person’s lifetime
health, in terms of health expectancy and quality of lifels.

It seems reasonable to identify the contribution of modern medicine to
population’s health, and determine if the obtained benefits compensate the
costs. Nowadays, when measuring benefits, it is necessary to take into account
the additional contributions of healthcare services, which go far beyond simply
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curing diseases to include symptoms palliation, and improvement in quality of
life. Bforts in health policy and healthcare management should be focused on
financing those innovations where the impact on societal welfare is bigger than
their costs, and reducing those with a small or negative net impact, instead of
reducing healthcare expenditure, which could even be harmful for those
healthcare services with bigger marginal benefits than marginal costs. To do so,
it is necessary to value the contribution of healthcare services, and the other
determinants of health, to population’s health.

Economic evaluation is the most direct approximation of a health economist to
the measure of costs and health consequences of healthcare services. Paper 3
presents a direct application of cost-effectiveness analysis to measure the
efficiency of the treatment of a clinical condition. Annex 4 presents a review of
economic evaluation studies done in Spain from 1980 to 1999, focusing on the
methods used, future research areas, and policy implications.

The studies that have applied new economic perspectives to this problem, such
as generalized cost-benefit analysis, make it possible to assess, in economic
terms, the global impact of innovations on the treatment of a certain disease in
real conditions and through time. The paper in Annex 1 carries out a thorough
revision of those concepts, and describes some methodologies and results
obtained in some recent research applications.

The revision of the economic value of healthcare expenditure has entailed the
description and analysis of new indicators of welfare level attributable to
healthcare, using measures uncommon on traditional national accounting.
These new measures, like health capital, are a reference to assess the increase
of healthcare expenditure. Paper 1 applies a recently developed methodology
to construct quality of life weights for Spain using the National Health Survey.
Annex 2 goes further in this methodology, and measures the evolution of health
capital in Barcelona from 1994 to 2006, taking into account changes in self-
assessed quality of life, prevalence of diseases, and limitations in usual activities
due to chronic conditions.

Finally, the increasing interest in gaining a more in-depth knowledge of the
productivity and value of healthcare systems has been a stimulus for a diversity
of initiatives. Paper 2 presents the results of such an experience, comparing the
performance of Barcelona and Montreal healthcare services.

19



Objectives

Objectives

The objective of this dissertation is to add knowledge to health economics on
the interpretation of the value of healthcare services expenditure.

Specific objectives are:

- To review the recent literature on the value of healthcare expenditure,
and present the concepts of generalised cost-benefit analysis and health
capital.

- To test “the paradox of health” in Barcelona from 1994 to 2006, analysing
the evolution of self-assessed health status from 1994 to 2006, and
estimating net self-assessed health status gains, for women and men,
taking into account changes in cohort characteristics such as the age
group, and the prevalence of chronic conditions and limitations in usual
activities due to chronic conditions.

- To present an example of a cost-effectiveness analysis to analyse the
efficiency of a healthcare treatment: alternative management strategies
of dyspepsia.

- To review economic evaluation studies done in Spain from 1980 to 1999,
focusing on the methods used, future research areas, and policy
implications.

- To present the results of an initiative to measure the performance of the
Barcelona and Montreal healthcare services.
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Discussion

Discussion

The improvement in life expectancy has been spectacular during the 20th
century. However, the contribution of healthcare services to the improvement in
survival is not well established. Studies using health production functions have
found positive but small contributions of healthcare services to health status6.l7,
Given the amount of resources devoted to this health determinant, there is an
increasing interest in knowing its efficiency.

The increase in healthcare expenditures is not necessarily negative for society.
But to be useful for decision making and inform about productivity, the measure
of the value of healthcare services should take into account the change in the
value of costs and benefits. Costs of technological change correspond to
changes in present and future costs; benefits are represented by the value of
the improvements in health status.

The calculation of the difference between the actual value in the increase in
costs and the value of the improvements in health status as a consequence of
healthcare services needs to use some data that is not known with certainty.
One of these parameters is the part of the improvement in health status that is
the result of improvements in healthcare services. As has been shown in Annex
1, some studies done in the United States showed that if 27% of the
improvement in health capital could be attributable to healthcare services, the
net benefit of healthcare expenditure would be non negative.

Another uncertain parameter is the monetary value or the ability to pay for a
QALY. The most common reference to that value are the works on the value of
a statistical life using data from the labour market establishing an average
value of $100.000 per QALY16. A more recent review suggested a reasonable
value would be in the range between $70.000 and $175.00017. A part from other
existing methods to estimate this value, there are limitations to this estimation,
such as the varying value of a life year according to the age of the individual,
and her or his quality of lifel8, These are areas for future epidemiological and
economical research.

Annex 1 shows some direct applications of generalised cost-benefit analysis, in
monetary terms and real conditions, to the to the measurement of the
effectiveness of healthcare services on the treatment of a certain condition
through time in relation to the spending on that condition. In the US, this
approach has been used to study heart attacks, low-birth weight infants,
depression, cataracts, breast cancer, and lung cancer and coronary heart
disease in the elderly!9-2l; in Spain, it has been used to study perinatal
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affections?2, A similar kind of analysis could be done to measure the effect of a
single technology on a specific condition, or even for medical spending as a
whole23-25,

The results of generalised cost-benefit analyses done showed that, also for the
United States, there is a big heterogeneity in the efficiency of the treatment of
different health problems. However, the mean positive productivity of
healthcare expenditure, and the fact that the social value is bigger than the
cost, is not a reason for the indiscriminate increase in healthcare services and
medical innovations. Actually, in clinical practice, the extension of any
innovation to marginal patients, i.e. those that obtain a small benefit from the
treatment, could result in very small additional benefits derived from healthcare
expenditure, although the innovation is efficient in mean terms. On the contrary,
economic evaluation of health interventions should be encouraged, using
proper methods and broad perspectives as discussed in Annex 3, to take into
account all effects on society, in terms of extended life and quality of life
improvement, and in relation to existing and alternative interventions, including
health technologies, public health interventions, and lifestyle behaviours, such
as in the example shown in Paper 3. A continuing challenge for health care
economic analysis in Spain is to follow methodological guidelines and reporting
conventions, to improve the dissemination of research, as well as to use more
sophisticated economic analysis techniques, and to publish in international
journals.

Furthermore, and given the importance of research and development
processes, and the importance of improving the efficiency of healthcare
expenditure, there is a need to eliminate the inefficient use of existing medical
treatment and redirect medical innovations to the development of more
productive technologies. It would be recommendable to consider the
redistribution of research funding, and include the potential improvement in
efficiency as a variable in research prioritization processes.

The extension of generalized cost-benefit analysis to all healthcare services has
led to the definition and estimation of new economical concepts such as
health capital. Paper 1 shows an analytical exercise to derive quality of life
weights —one of the steps in the estimation of health capital-, and Annex 2
presents the results of a paper on the evolution of health capital in Barcelona
from 1994 to 2006. The results of this analysis corroborate the paradox of health
hypothesis for the population of Barcelona: despite the increase in the
prevalence of chronic conditions, HSW tend to increase over the 1994-2006
period for women and men, especially for the youngest age groups. Moreover,
self-assessed health status would have been better if the prevalence of chronic
conditions and the characteristics of the cohort in 2006 had been maintained in

22



Discussion

1994. This fact could suggest the positive contribution of health services, and the
influence of the improvement of living conditions, individual behaviours and
social determinants in the quality of life of the population of Barcelona.

Following the same reasoning, some authors have pointed out that national
accounts have never included the value of the improvement in health status,
and they are a poor approximation to population welfare. However, taking into
account both income and the value of improvements in life expectancy, it
could be possible to recalculate the convergence level of the welfare level of
countries. Results of this kind of analyses done for 1962-1995 and 1849-1960 show
that, in opposition to changes in income level, the improvements in life
expectancy have reduced the differences in welfare level among different
countries of the world2627, Changes in mortality by infectious diseases,
respiratory diseases, digestive diseases, and congenital and perinatal conditions
have been the most influent in this convergence?8. When taking into account
changes in morbidity, these results could be even more striking. These kinds of
measures —called full income measures- have been suggested instead of the
Human Development Index?29,

The increasing interest in gaining in-depth knowledge about the productivity
and value of healthcare systems has been a stimulus for a diversity of initiatives.
Performance assessment of healthcare systems is one of these, with a diversity
of international applications, country and citywide3. Their common
characteristic is to define the main objectives of the healthcare system, and
define indicators to measure them, in such a way that it is possible to measure
the relationship between the design and performance of a health system,
providing policy makers with tools to develop effective, efficient, and equitable
systems, and to help determine priorities for health care interventions. Paper 2
presents the results of such an experience, comparing the performance of
Barcelona and Montreal healthcare services. This initiative has proven to fit in an
urban context, and to be a useful tool in designing and monitoring the
accomplishment of programmes in both cities, to assess the services delivered,
and for use in policy development. Along the same lines, geater attention is
being paid to the measurement of health system output, and more accurate
measures are being developed3!.32,

All the concepts, methodologies and results presented offer clear perspectives
of future development, especially in the area of healthcare services research,
and with immediate applications in priority setting, the provision of healthcare
services, the design of financing methods and, in general, to inform policy
making on the sustainability of public healthcare systems.
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Conclusions

Given the increasing resources invested in healthcare services, it seems
necessary to value their efficiency comparing them to the benefits obtained in
terms of life expectancy and quality of life.

Generalized cost-benefit analysis measures, in monetary terms and real
conditions, the effectiveness of healthcare services on the treatment of a
certain condition through time in relation to the spending on that condition. It
could also be applied to measure the effect of a single technology on a
specific condition, or even for all medical spending as a whole.

The results of generalized cost-benefit analyses done in Spain and abroad
showed that there is a big heterogeneity in the efficiency of the treatment of
different health problems.

Economic evaluation of health interventions should be encouraged, using
proper methods and broad perspectives, to take into account all effects on
society, in terms of extended life and quality of life improvement, and in relation
to existing and alternative interventions, including health technologies, public
health interventions, and lifestyle behaviours.

The extension of generalized cost-benefit analysis to all healthcare services has
brought to the definition and estimation of new economical concepts such as
health capital.

The paradox of health hypothesis is corroborated for the population of
Barcelona: despite the increase in the prevalence of chronic conditions, self-
assessed health status tend to improve over the 1994-2006 period for women
and men, especially for the youngest age groups. Moreover, self-assessed
health status would have been better if the prevalence of chronic conditions
and the characteristics of the cohort in 2006 had been maintained in 1994. This
fact could suggest the positive contribution of health services, and the influence
of the improvement of living conditions, individual behaviours and social
determinants in the quality of life of the population of Barcelona.

The interest in the productivity and value of healthcare systems has been a
stimulus for a diversity of initiatives, such as the performance assessment
initiative comparing the performance of Barcelona and Montreal healthcare
services. This initiative has proven to fit in an urban context, and to be a useful
tool in designing and monitoring the accomplishment of programmes in both
cities, to assess the services delivered, and for use in policy development.

24



Paper 1

Paper 1. Garcia-Altés A, Pinilla J, Peirdé S. [An approach to "quality-adjusted life
years" quality of life weights from self-assessed health status] Gac Sanit
2006;20(6):457-64.
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Aproximacion a los pesos de calidad de vida de los «anos
de vida ajustados por calidad» mediante el estado de salud
autopercibido
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(An approach to «quality-adjusted life years» quality of life
weights from self-assessed health status)

Resumen

Objetivos: Estimar los pesos de calidad de vida para Espa-
na, para los anos 1987, 1993 y 2001, a partir del estado de
salud autopercibido declarado en la Encuesta Nacional de
Salud.

Material y métodos: Los pesos de calidad se han estimado
mediante un modelo probit ordenado en el que el estado de
salud autopercibido se relacionaba con la presencia de en-
fermedades cronicas, caracteristicas demograficas y un error
aleatorio, y normalizado a partir de una transformacion de los
estimadores obtenidos en el modelo.

Resultados: La calidad de vida asociada con las enferme-
dades crdnicas difiere segun cudles sean éstas. Las dolencias,
las limitaciones y las enfermedades en los uUltimos 12 meses
reducen mas la calidad de vida que las enfermedades croni-
cas. La calidad de vida disminuye a medida que aumenta la
edad y se incrementa a medida que aumenta el nivel de es-
tudios. Para una misma enfermedad, y tras ajustar por edad,
sexo y nivel de estudios, los pesos de calidad de vida en los
anos 1993 y 2001 son mayores que en el ano 1987.

Conclusiones: La metodologia propuesta permite calcular
los pesos de calidad de vida a partir de los datos de las en-
cuestas de salud, con una aplicacion directa en la evaluacion
econdmica, el andlisis de las desigualdades socioeconémi-
cas en el estado de salud de las poblaciones y el calculo del
capital de salud.

Palabras clave: Anos de vida ajustados por calidad. Encuesta
Nacional de Salud. Modelo probit ordenado. Capital de
salud.

Abstract

Objectives: To estimate quality of life weights in Spain for 1987,
1993 and 2001, based on self-assessed health status repor-
ted in the National Health Survey.

Material and methods: Quality of life weights were estima-
ted using an ordered probit model. In this model, self-asses-
sed health status was related to the presence of chronic di-
seases, demographic characteristics, and a random error.
Quality of life weights were derived by normalizing the re-
gressors obtained.

Results: Quality of life values related to chronic diseases va-
ried depending on the diseases. Pain, limitations, and disea-
ses in the previous 12 months had a greater negative impact
on quality of life than did chronic diseases. Quality of life de-
creased as age increased, and increased as educational level
increased. For the same disease and adjusted for age, sex,
and educational level, quality of life weights were greater for
1993 and 2001 than for 1987.

Conclusions: The proposed methodology allows quality of
life weights to be calculated from health survey data, which
has direct application in economic assessment, analysis of so-
cioeconomic health inequalities, and health capital estimation.

Key words: Quality-adjusted life years. Health survey. Orde-
red probit model. Health capital.
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Introduccién

a valoracion del estado de salud tiene connota-
ciones importantes en politica sanitaria. Por
ejemplo, la argumentacion de que la productivi-
dad marginal del sistema sanitario es baja y que
limitar el gasto sanitario mejoraria el bienestar de la so-
ciedad en su conjunto carece de sentido si no se con-
trapone al gasto la valoracion de los beneficios que pro-
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mediante el estado de salud autopercibido

duce, es decir, la mejora del estado de salud de la po-
blacion. La valoracion de los beneficios obtenidos, en
términos de mejora del estado de salud, en cada uso
alternativo también puede ser Util a la hora de asignar
recursos y, por otra parte, muchas decisiones de com-
portamiento (permanencia en el mercado laboral,
preferencias distributivas, etc.) también tienen que
ver con la valoracion que hacen los individuos de su
salud'.

Las mejoras en el estado de salud conseguidas con
el tiempo constituyen un aumento del capital o de los
activos de los que disponen los individuos y, de forma
paralela a como hace la teoria del capital humano, se
puede hablar de capital de salud como el valor que tiene
la salud (esperanza de vida y calidad de vida relacio-
nada con la salud) que podra disfrutar un individuo.
Siguiendo esta teoria, el capital de salud de un indivi-
duo seria la utilidad resultante de su stock de afios de
vida ajustados por calidad (AVAC) presente y futuro?.
El interés de la investigacion econdémica por el capital
de salud y su impacto en el crecimiento econémico es
muy reciente, a pesar de ser seguramente el activo que
mas se ha transformado a lo largo del siglo xx, y uno
de los que puede haber contribuido, tanto o mas que
el capital monetario y humano, al bienestar y al creci-
miento econémico de muchos paises®. En particular, las
estimaciones pioneras de la magnitud del capital
de salud para la economia de los Estados Unidos son
las de Cutler y Richardson'#5, Nordhaus® y Becker
etal’.

En Espafa, a pesar de la importante contribucién
de los servicios sanitarios a la salud de la poblacién®
y del volumen de recursos que el sector sanitario re-
presenta, no hay ninguna estimacion del capital de salud.
La obtencién de los pesos de calidad de vida de los
AVAC permite, multiplicando estos pesos por los afos
de vida ganados y dando un valor monetario a los AVAC,
estimar el capital de salud. La estimacién de los pesos
de calidad de vida se realiza tradicionalmente mediante
encuestas que piden (a la poblacion general, enfermos
0 médicos) que se asigne un peso a un determinado
estado de salud. La explicitacion de estos valores suele
hacerse a través de escalas analdgicas o de instru-
mentos como el time-tradeoff o el standard gamble®. Un
enfoque alternativo seria obtener estos pesos mediante
la comparacion del estado de salud autopercibido de
personas con y sin enfermedad. En esta opcién se pre-
gunta por el estado de salud a personas con y sin una
determinada enfermedad, y la diferencia entre el esta-
do de salud de ambos grupos, tras controlar por otras
variables, se asume atribuible a la enfermedad. El ob-
jetivo de este trabajo es estimar los pesos de calidad
de vida de los AVAC a partir del estado de salud
autopercibido declarado en la Encuesta Nacional de
Salud (ENS) y analizar su evolucién en los afios 1987,
1993 y 2001.

Material y métodos

Se realiz6 un estudio transversal con 3 cortes co-
rrespondientes a las ENS de los afios 1987, 1993 y
2001. La poblacién de estudio corresponde a la po-
blaciéon muestral de la ENS (adultos no institucionali-
zados de toda Espafa) y la unidad de andlisis a los in-
dividuos que componian las ENS en los afios 1987 (n
=29.191), 1993 (n = 21.061) y 2001 (n = 21.120). La
ENS se ha realizado también en los afios 1995 y 1997,
pero los anos seleccionados, debido a su tamafo mues-
tral y estratificacion, resultaban mas comparables.

El analisis se ha realizado asumiendo que las per-
sonas tienen una medida latente de su estado de salud
(y;") de la que solo se conoce en qué categoria (entre
las 5 posibles: estado de salud autopercibido muy bueno,
bueno, regular, malo y muy malo) se encuentra el in-
dividuo. Estar en una u otra categoria dependera de cier-
tos factores medibles x, como pueden ser las enfer-
medades que tiene el individuo, caracteristicas
sociodemograficas como la edad, el sexo y el nivel de
estudios, y de ciertos factores no observables u. For-
malizando:

V=X + U
donde ui = yi*— E (y;*/x;).

Las 5 categorias de la variable dependiente discreta
yi se hacen corresponder con 5 intervalos dentro de los
que toma valores y;*, de formaque y=0siy*<c;, y =
1sici<y*<cy ..., y=4siy*>c, Silos valores que
presenta la variable endégena estan ordenados, como
ocurre en este caso, la estimacion de las probabilida-
des se plantea como p(y < i/x) = F(c;+ xf3), donde j es
cada una de las clases ordenadas definidas (0, 1, ...,
4). Las expresiones anteriores son una forma de cen-
sura de los datos. Los coeficientes ¢; son parametros
que se han de estimar al tiempo que p, vector de
coeficientes de las variables explicativas, una vez im-
puesta una distribucion a la estructura de los errores.
Para la estimacién de este modelo se asume que u sigue
una distribucién normal, modelo probit'°. EI modelo final
se construye a partir de la estimacion de las variables
definidas anteriormente, asi como de los productos entre
ellas que estudian el efecto de la interaccion entre va-
riables (p. €j., hipercolesterolemia y diabetes). Los pesos
de calidad de vida (PCV) se pueden calcular normali-
zando a partir de una transformacion de los estimado-
res obtenidos mediante el modelo ordenado. En este
caso, los regresores obtenidos () para cada variable
independiente se han normalizado mediante la utiliza-
cion de los puntos de corte minimo (c¢;) y maximo (c,)
obtenidos en el modelo: PCV = 1 — (B/c1 — c4)'.

La ENS recoge, a través de entrevista personal di-
recta, variables demograficas, estado de salud perci-
bido, enfermedades cronicas, morbilidad percibida, uti-

Gac Sanit. 2006;20(6):457-64

458



Garcia-Altés A et al. Aproximacion a los pesos de calidad de vida de los «afios de vida ajustados por calidad»
mediante el estado de salud autopercibido

Tabla 1. Descripcion de las variables de la Encuesta Nacional de Salud incluidas en el estudio

Variables

Categorizacion

Variable dependiente Estado de salud autopercibido

Variables independientes Enfermedades cronicas

Dolencias, limitaciones y enfermedades
en los dltimos 12 meses

Problemas de oido
Problemas de vision
Sexo

Edad

Estudios primarios
Estudios secundarios
Estudios universitarios

1= muy malo; 2 = malo;

3 =regular;

4 = bueno; 5 = muy bueno

Hipertension, hipercolesterolemia, diabetes, enfermedades cronicas del corazon,
asma, Ulcera de estémago, alergias, depresion:

1=si;0=no

Artrosis, fracturas, enfermedades neuroldgicas, enfermedades psiquicas,
enfermedades de la sangre:

1=sf;0=no

1=si;0=no

1=si;0=no

Hombre = 1; Mujer =0

Continua

1=si;0=no

1=sf;0=no

1=si;0=no

lizacion de servicios sanitarios y medicamentos, habi-
tos de salud, actividades preventivas y cobertura sa-
nitaria. Asi, por una parte, y para analizar la evolucién
de la calidad de vida, se ha construido un mismo mo-
delo para los 3 afnos con las variables comunes a los
3: autopercepcion del estado de salud, sexo, edad, en-
fermedades crénicas, educacion primaria, educacién se-
cundaria y educacion universitaria. Posteriormente, y
dado que la ENS de 2001 incluye variables que no fue-
ron incluidas en las ENS previas, se ha construido un
modelo ampliado para 2001 en el que se ha incluido
el maximo de variables disponibles: autopercepcién del
estado de salud, sexo, edad, enfermedades crénicas,
dolencias, limitaciones y enfermedades en los ultimos
12 meses, problemas de oido y de vision, educacion
primaria, educacion secundaria y educacion universi-
taria. Las variables incluidas en los modelos, las pre-
guntas correspondientes en la ENS y su categorizacién
se describen en la tabla 1.

Se exploraron algunos modelos alternativos y, en par-
ticular, se valoré la especificacion logit. También se ex-
ploraron modelos mediante una recategorizacion de la
variable «autopercepcion del estado de salud» en 3 ca-
tegorias —mala, regular, buena— en lugar de 5. Dado
que se realizaron numerosas pruebas estadisticas, se
fijo el valor de significacién de p en 0,001. Todos los
analisis se realizaron mediante el programa Stata 8.0.

Resultados

En la tabla 2 se describen las frecuencias de las di-
versas variables utilizadas. La distribucién por edad y

sexo fue muy parecida en las ENS de los 3 afios em-
pleados. En general, el numero de personas que de-
claran tener alguna enfermedad crénica tiende a in-
crementarse con el tiempo, pero no en los casos de
asma o ulcera de estémago. Respecto al estado de
salud, se produce un ligero incremento de las perso-
nas que declaran tener un estado de salud bueno o muy
bueno (el 67,3% en 1987, el 68,6% en 1993 y el 69,9%
en 2001).

En la tabla 3 se muestran los resultados de los mo-
delos con los datos de las ENS de 1987, 1993 y 2001.
Por lo que se refiere al modelo con datos de 1987, y
en relacion con las variables demograficas, el estado
de salud empeora en funcién de la edad (PCV = 0,996).
La interaccién entre las variables sexo y edad da un valor
igual a la unidad (PCV = 1,000). Las enfermedades cré-
nicas, la hipertension, la hipercolesterolemia y la aler-
gia empeoran poco el estado de salud de la poblacién
(PCV entre 0,908 y 0,924); en cambio, la diabetes, las
enfermedades crénicas del corazén y el asma la dis-
minuyen mas (PCV entre 0,802 y 0,846). La calidad de
vida aumenta a medida que se incrementa el nivel de
estudios. En lo esencial, los resultados del modelo con
los datos de la ENS de 19983 repiten los de 1987: la ca-
lidad de vida disminuye en funcion de la edad (PCV =
0,997); la hipertension, la hipercolesterolemia y la aler-
gia disminuyen poco la calidad de vida (PCV entre 0,928
y 0,938) y la diabetes, las enfermedades cronicas del
corazoén, el asma y la Ulcera de estdmago la disminu-
yen mas (PCV entre 0,821 y 0,870) y la calidad de vida
aumenta a medida que se incrementa el nivel de es-
tudios. Los resultados del modelo con datos de la ENS
de 2001 son consistentes con los anteriores. De
nuevo, la calidad de vida disminuye en funcion de la edad
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Tabla 2. Frecuencia y parametros de las variables incluidas
en los modelos

Variable ENS 1987  ENS 1993 ENS 2001
NGmero de casos 29.191 21.061 21.120
Estado de salud autopercibido
Muy malo 1,32% 1,04% 1,63%
Malo 6,89% 5,80% 5,54%
Regular 24.47% 24,28% 22,38%
Bueno 53,64% 57,80% 54,77%
Muy bueno 13,69% 10,80% 15,15%
Edad media [afios (DT)] 43,62 (18,59) 43,55 (18,48) 45,32 (18,79)
Hombres 47,91% 48,41% 48,35%
Mujeres 52,02% 51,41% 51,40%
Hipertension cronica 9,78% 10,99% 14,26%
Hipercolesterolemia cronica 6,15% 8,25% 10,82%
Diabetes cronica 3,95% 412% 5,44%
Enfermedad cronica del corazon 4.41% 3,83% 511%
Diabetes y enfermedad crénica 0,66% 0,65% 1,04%
del corazon
Asma cronica 6,18% 4.52% 4.83%
Ulcera de estémago crénica ND 3,80% 3,30%
Alergia cronica 5,61% 6,26% 7,64%
Depresion cronica ND ND 6,28%
Artrosis ND ND 4.81%
Fractura ND ND 3,40%
Enfermedades neuroldgicas ND ND 0,18%
Problemas psiquicos ND ND 0,97%
Enfermedades de la sangre ND ND 0,13%
Problemas de oido 14,29% ND 8,35%
Problemas de vision 50,35% ND 6,59%
Sin estudios 4,.20% 15,50% 7,59%
Estudios primarios 63,55% 50,29% 59,84%
Estudios secundarios 27,05% 18,40% 19,35%
Estudios universitarios 5,20% 15,81% 13,21%

DT: desviacion tipica; ENS: Encuesta Nacional de Salud; ND: variable no disponi-
ble en la ENS del afio correspondiente.

(PCV = 0,995); la hipertension, la hipercolesterolemia
y la alergia disminuyen discretamente la calidad de vida
(PCV entre 0,920 y 0,946) y la diabetes, las enferme-
dades del corazodn, el asma, la Ulcera de estémago y
la depresioén la reducen de un modo mas importante
(PCV entre 0,824 y 0,870). De nuevo, la calidad de vida
aumenta a medida que se incrementa el nivel de es-
tudios.

Los resultados del modelo ampliado con datos de
la ENS de 2001 (tabla 4) son consistentes también con
los anteriores y dan informacién sobre dolencias, limi-
taciones y enfermedades en los Ultimos 12 meses. De
nuevo, la calidad de vida disminuye en funcién de la edad
(PCV = 0,996); la hipertension, la hipercolesterolemia
y la alergia disminuyen discretamente la calidad de vida
(PCV entre 0,933 y 0,956) y la diabetes, las enferme-

dades del corazén, el asma, la Ulcera de estémago y
la depresion la reducen de un modo mas importante
(PCV entre 0,838 y 0,870). Las dolencias, las limita-
ciones y las enfermedades en los Ultimos 12 meses,
variables disponibles sélo para este afno, diminuyen de
manera considerable la calidad de vida. Destacan es-
pecialmente las enfermedades neuroldgicas, los pro-
blemas psiquicos y las enfermedades de la sangre, con
PCV alrededor de 0,600. En lo referente a los proble-
mas de vista y oido, también disminuyen la calidad de
vida, aunque de forma discreta (PCV alrededor de
0,950).

Al comparar longitudinalmente el modelo para los 3
afnos mediante el conjunto de variables comunes (tabla
3), para una misma enfermedad cronica, los valores de
PCV con datos de 1993y 2001 son superiores a los ob-
tenidos con datos de 1987, lo que indica que las perso-
nas con la misma enfermedad (y tras ajustar por edad,
sexo y nivel de estudios) tienen una calidad de vida su-
perior en los ultimos afios analizados que en el prime-
ro. En particular, para la diabetes cronica, la enferme-
dad crénica del corazén y la alergia cronica, los valores
de PCV son mayores en 2001 que en 1987 y 1993. Por
otra parte, a medida que aumenta el nivel de estudios
se incrementa la calidad de vida, aunque las diferencias
de calidad de vida entre niveles de estudios han ido dis-
minuyendo con el tiempo, hasta pasar a ser en el afio
2001 un parametro significativo sélo para los que tienen
estudios universitarios. Los modelos predicen correcta-
mente entre el 57,3 y el 60,8% de los casos. Ninguno
de los modelos alternativos probados (logit ordenado, re-
categorizacion de la variable dependiente) mejoraba el
ajuste ni predecia correctamente un nimero mayor de
casos. A partir de la muestra inicial, el nimero de ob-
servaciones se redujo en 392, 411 y 142 para 1987, 1993
y 2001, respectivamente, debido sobre todo a la diferencia
de valores perdidos entre los 3 anos.

Discusioén

Las estimaciones pioneras de la magnitud del ca-
pital de salud para la economia de Estados Unidos'*®
calcularon el capital de salud a través de la informa-
cion sobre la esperanza de vida de una determinada
poblacién de cada edad, la prevalencia de problemas
de salud para los que sobreviven en cada estado, la
calidad de vida asociada a la supervivencia con un de-
terminado problema de salud, y el valor monetario de
un ano de vida en buena salud. El trabajo actual es una
réplica parcial de estos trabajos, refiriéndose sélo a la
estimacion de los PCV en los afios 1987, 1993 y 2001
a partir del estado de salud autopercibido. Esta meto-
dologia permite calcular estos pesos a partir de los datos
disponibles en las encuestas de salud, proceder que
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Tabla 3. Comparacion de los modelos para 1987, 1993 y 2001

1987

1993 2001

Coeficiente B Error estdndar PCV 1987  Coeficiente f Error estandar PCV 1993  Coeficiente Error estandar PCV 2001

Hombre 0,103* 0,036 1,027

Edad -0,015* 0,001 0,996

Hombre x edad 0,001* 0,001 1,000

Hipertension cronica —0,345* 0,022 0,911

Hipercolesterolemia crénica 0,356 0,033 0,908

Diabetes cronica —0,598* 0,036 0,846

Enfermedad cronica del corazén ~ —0,771* 0,038 0,802

Diabetes x enfermedad cronica 0,404* 0,094 1,104
del corazon

Asma cronica -0,603* 0,029 0,845

Alergia cronica —0,295* 0,031 0,924

Sin estudios - - -

Estudios primarios 0,210* 0,037 1,054

Estudios secundarios 0,458* 0,045 1,118

Estudios universitarios 0,571 0,059 1,147

¢ 3,082 0,072 -

c2 —-2,106 0,067 -

c3 —0,961 0,062 -

c4 0,802 0,067 -

N.° de observaciones 28.799

% casos correctamente clasificados 57,36

Seudo-R? 0,1045

Log pseudo-likelihood -30.692,381

-2,164
-0,982

0,101~ 0,037 1,025 0,147~ 0,036 1,040
-0,014* 0,001 0,997 -0,018* 0,001 0,995
0,001~ 0,001 1,000 0,001* 0,001 1,000
-0,294* 0,034 0,928 -0,276* 0,023 0,925
-0,266* 0,035 0,935 -0,295* 0,028 0,920
-0,530" 0,045 0,870 -0,475" 0,035 0,870
-0,729 0,038 0,821 -0,629 0,038 0,828
0,487~ 0,088 1,120 0,267* 0,077 1,073
-0,639* 0,044 0,843 -0,644* 0,038 0,824
-0,253* 0,040 0,938 -0,199* 0,036 0,946
0,187~ 0,027 1,046 0,053 0,034 1,015
0,341 0,034 1,084 0,074 0,040 1,020
0,483* 0,039 1,119 0,141* 0,039 1,038
-3,121 0,092 - -3,309 0,076 -
0,073 - -2,533 0,054 -
0,066 - 1417 0,050 -
0,950 0,075 - 0,357 0,052 -
20.650 20.978
60,82 5 1,72
0,0966 0,0993
-20.792,118 —22.272,208

PCV: peso de calidad de vida. Errores estdndares consistentes por provincias.
*p<0,001.

tiene varias ventajas: evita la realizacion de estudios
ad-hoc para conocer el estado de salud y, por exten-
sion, la calidad de vida de la poblacion, lo que supone
un importante ahorro de recursos a la hora de hacer
estudios que requieran esta informacion; ademas, el
hecho de trabajar con una muestra poblacional repre-
sentativa resulta util a la hora de extrapolar resultados.
Estas ventajas han sido sefaladas por otros investi-
gadores que han trabajado en medidas de calidad de
vida a partir de encuestas de salud''. Su aplicacion es
inmediata en los estudios de evaluacidon econémica y
tiene una utilidad directa en el analisis de las desi-
gualdades socioeconémicas en el estado de salud de
las poblaciones, como ya se ha hecho por parte de in-
vestigadores del norte de Europa''® y espafioles'6,

Entre los resultados obtenidos cabe destacar, en pri-
mer lugar, el hecho de que la calidad de vida asocia-
da a las enfermedades crénicas difiere segun cuales
sean éstas: enfermedades como la diabetes, la enfer-
medad crénica del corazon, el asma, la Ulcera de es-
témago y la depresion estan asociadas con una cali-
dad de vida inferior que enfermedades como la
hipertensidn, la hipercolesterolemia y la alergia. Ade-
mas, las dolencias, las limitaciones y las enfermeda-

des en los ultimos 12 meses disminuyen mas la cali-
dad de vida que las enfermedades cronicas, proba-
blemente porque en ese periodo las personas todavia
no se han adaptado a sus expectativas. Destacan es-
pecialmente las enfermedades neuroldgicas, los pro-
blemas psiquicos y las enfermedades de la sangre, que
son mucho mas graves. En segundo lugar, los resul-
tados muestran que la calidad de vida disminuye a me-
dida que aumenta la edad, hecho presumiblemente re-
lacionado con la mayor prevalencia de enfermedades
en las edades mas avanzadas.

Los resultados también muestran que la calidad de
vida se incrementa a medida que aumenta el nivel de
estudios, tal vez por el mayor uso de servicios sanita-
rios preventivos y de los excluidos de la cobertura sa-
nitaria publica que realiza la poblacién con mayor nivel
socioecondémico'’, aunque mas probablemente se
deba al impacto de sus mejores condiciones de vida
generales. En cualquier caso, las diferencias entre ni-
veles de estudios son cada vez menores y en 2001 el
parametro pasa a significativo sélo para los que tienen
estudios universitarios, lo cual indicaria una disminu-
cién de las desigualdades de salud entre clases sociales,
dato que hasta la fecha no se habia documentado™-®.
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Tabla 4. Resultados del modelo para 2001

Variables Coeficiente  Error estdndar  PCV 2001
Hombre 0,214* 0,042 1,054
Edad —0,015* 0,001 0,996
Hombre x edad —0,001 0,001 1,000
Hipertension crénica —0,263* 0,025 0,933
Hipercolesterolemia cronica —0,249* 0,027 0,937
Diabetes cronica -0,511* 0,036 0,870
Enfermedad cronica del corazén —0,637* 0,046 0,838
Diabetes x enfermedad cronica 0,303* 0,098 1,077
del corazon

Asma cronica —0,611* 0,039 0,845
Ulcera crénica —0,527* 0,061 0,866
Alergia cronica -0,172* 0,035 0,956
Problemas de oido —0,156* 0,023 0,960
Problemas de vision —0,220* 0,032 0,944
Artrosis —-1,074* 0,032 0,727
Fractura —-0,809* 0,058 0,794
Enfermedades de la sangre —1,544* 0,189 0,607
Problemas psiquicos -1,580* 0,066 0,598
Enfermedades neurolégicas —1,555* 0,174 0,605
Sin estudios - - -
Estudios primarios 0,046 0,034 1,019
Estudios secundarios 0,075 0,042 1,019
Estudios universitarios 0,145* 0,040 1,037
¢ -3,549 0,078 -
c2 —2,693 0,056 -
c3 —1,464 0,042 -
c4 0,383 0,001 -

PCV: peso de calidad de vida.

*p<0,001; n=20.978. Porcentaje de casos correctamente clasificados = 59,13%;
Seudo-R? = 0,1388; Log pseudo-likelihood=—21296,081. Errores estandar robustos
en el dmbito provincial.

Finalmente, para una misma enfermedad, y tras ajus-
tar por edad, sexo y nivel de estudios, la calidad de vida
en los afios 1993 y 2001 es mayor que en el ano 1987;
en particular, para la diabetes crénica, la enfermedad
cronica del corazon y la alergia crénica, los valores de
PCV son mayores en 2001 que en 1987 y 1993. Este
aspecto sugiere la contribucién positiva de los servicios
sanitarios y la influencia de las mejoras en las condi-
ciones de vida y sociales en la calidad de vida de la
poblacién, y que vendria reforzado por el aumento, en
los afos estudiados, del porcentaje de poblacion que
declara tener un estado de salud bueno o muy bueno.
No obstante, también es posible que este cambio se
deba a un incremento del diagndstico de enfermeda-
des cronicas y la consiguiente incorporacion de pa-
cientes mas leves en las cohortes mas recientes. Estos
resultados, en términos generales, son consistentes con
los encontrados por Cutler y Richardson para la po-
blacién de Estados Unidos, a partir del andlisis del es-
tado de salud autopercibido de esa poblacion en los afos
1979-1981 y 1989-1991".

Como puede observarse en las tablas de resulta-
dos, algunos pesos son superiores a la unidad, en par-
ticular, los correspondientes a: a) la interaccién de 2 va-
riables, ya sean 2 enfermedades o edad y sexo; b) el
nivel de estudios, y ¢) ser hombre. Por una parte, la nor-
malizacién no acota de ninguna manera los valores de
los regresores, por lo que pueden obtenerse valores su-
periores o inferiores a la unidad. Por otra parte, los va-
lores mayores que uno en el caso de las interacciones
entre variables (2 enfermedades; sexo y edad) mues-
tran que la calidad de vida disminuye menos que pro-
porcionalmente al hecho de tener las 2 enfermedades
o el sexo y la edad. En el caso del nivel de estudios,
los valores superiores a la unidad indican que para una
persona con determinado sexo, edad y enfermedad, su
calidad de vida es mayor si tiene estudios universita-
rios que si tiene estudios primarios. Por ultimo, los va-
lores superiores a la unidad en el caso de ser hombre
indican que éstos declaran tener una calidad de vida
superior que las mujeres ante una misma enfermedad,
edad y nivel de estudios, lo que coincide con los datos
de la literatura cientifica®.

La principal limitaciéon de este analisis es que los
pesos de calidad de vida derivados no son estrictamente
equiparables a los pesos de calidad de vida que se ob-
tendrian con una escala analégica o con medidas de
elicitacion como el time trade-off o el standard gamble.
Para satisfacer el concepto de AVAC, los pesos de ca-
lidad de vida deberian estar basados en preferencias,
anclados en la salud perfecta y la muerte, y medidos
en una escala de intervalo®. Estas caracteristicas no se
cumplen en el caso de los pesos derivados a partir del
estado de salud autopercibido y su relacién con las en-
fermedades; sin embargo, los resultados obtenidos son
coherentes con lo que se conoce sobre calidad de vida
relacionada con la salud y coinciden con resultados an-
teriores de los investigadores que propusieron esta me-
todologia’. Asi, y siendo consciente de sus limitacio-
nes, los PCV obtenidos en encuestas como la ENS de
2001, que incluye enfermedades bien especificadas, po-
drian utilizarse como proxy de los pesos de calidad de
vida para construir los AVAC en los estudios de eva-
luacién econdmica. Hay que sefalar también que en
la estimacion de los PCV puede haber un sesgo de se-
leccién ocasionado por la muerte de los individuos antes
de la entrevista. La probabilidad de que el individuo de-
clare tener un buen o mal estado de salud es condi-
cional a que esté vivo, por lo que habria un truncamiento
selectivo en la funciéon de distribucion?'. Una posibili-
dad de corregir por dicho sesgo seria estimar por ma-
xima verosimilitud con informacién completa el modelo
de salud autopercibido y la ecuacién de supervivencia??,
solucién no factible en este trabajo al no incorporar in-
formacion sobre mortalidad. Finalmente, otra limitacién
que puede sefnalarse se deriva del hecho de trabajar
con datos autodeclarados, tanto de estado de salud
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como de prevalencia de enfermedades, si bien se co-
noce la buena correlacion de estos indicadores subje-
tivos con indicadores de resultados finales?.

Este estudio se enmarca en un contexto mas general
referido a la interpretacion del valor del gasto en servi-
cios sanitarios. A la hora de hacer valoraciones sobre
la asignacién adecuada de recursos y la eficiencia del
sistema sanitario en su conjunto, el crecimiento del gasto
sanitario debe ponerse en relacién con el valor econé-
mico de las mejoras en la supervivencia y en la calidad
de vida que las innovaciones introducidas hayan apor-
tado. Los estudios que han aplicado nuevos enfoques
econdémicos a este problema, como el andlisis coste-be-
neficio generalizado, permiten evaluar en términos mo-
netarios el impacto global en condiciones reales de las
innovaciones en el tratamiento de una enfermedad a lo
largo del tiempo?*. En Estados Unidos se han estudia-
do los casos del infarto de miocardio, recién nacidos de
bajo peso, depresion, cataratas y cancer de mama?, y
en Espana se ha estudiado el caso de las afecciones
perinatales®. La extension del andlisis coste-beneficio
a todo el gasto sanitario ha llevado a la definicion y la
estimacion de conceptos econémicos novedosos, como
son el capital de salud y la renta de salud. La idea sub-
yacente es que la inversién en innovaciones médicas y
el gasto sanitario a lo largo del tiempo son una inver-
sién en la mejora de la salud de los individuos, es decir,
en su capital de salud. Algunos trabajos para Estados
Unidos muestran que seria suficiente que el 27% de las
mejoras en el capital de salud fueran atribuibles al sis-
tema de salud para que el beneficio neto del gasto sa-
nitario no fuese negativo, si bien hay una fuerte hete-
rogeneidad en la eficiencia en el tratamiento de
diferentes problemas de salud, por ejemplo, en el tra-
tamiento de las enfermedades cardiovasculares (con mas
beneficios que costes) y el cancer (con mas costes que
beneficios)®. La unica estimacion disponible en Europa
del valor de los cambios en el capital de salud hasta este
momento corresponde a Suecia?.

Por ultimo, investigadores espafoles han iniciado li-
neas de trabajo interesantes en torno al concepto de
potencial de calidad de vida®® y al del valor estadistico
de la vida humana®. El potencial de calidad de vida es
una medida de bienestar social que combina las ren-
tas estimadas por encima de la linea de pobreza con
esperanzas de vida a la edad actual a partir de una fun-
cion de calidad de vida. Para Espana, y con los datos
estadisticos disponibles, es posible construir una serie
completa de potenciales de vida a partir de 1975, en
la que se esta trabajando en la actualidad. Las impli-
caciones de estos estudios para las politicas sanitarias
son relevantes porque al permitir estimar, en términos
monetarios, los costes y los beneficios, y a pesar de
diversas limitaciones, permiten orientar la toma de de-
cisiones en funcion de las variaciones en el beneficio
neto, antes que en argumentos exclusivos de gasto.
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The obijective of this paper is to apply a framework for country-
level performance assessment to the cities of Montreal, Canada,
and Barcelona, Spain, and to use this framework to explore and
understand the differences in their health systems. The UK
National Health Service Performance Assessment Framework
was chosen. lts indicators went through a process of selection,
adaptation and prioritisation. Most of them were calculated for
the period 2001-3, with data obtained from epidemiological,
activity and economic registries. Montreal has a higher number
of old people living alone and with limitations on performing
one or more activities of daily life, as well as longer hospital
stays for several conditions, especially in the case of elderly
patients. This highlights a lack of mid-term, long-term and home
care services. Diabetes-avoidable hospitalisation rates are also
significant in Montreal, and are likely to improve following
reforms in primary care. Efficient health policies such as generic
drug prescription and major ambulatory surgery are lower in
Barcelona. Rates of caesarean deliveries are higher in
Barcelona, owing to demographics and clinical practice.
Waiting times for knee arthroplasty are longer in Barcelong,
which has triggered a plan to reduce them. In both cities,
avoidable mortality and the prevalence of smoking have been
identified as areas for improvement through preventive services.
In conclusion, performance assessment fits perfectly in an urban
context, as it has been shown to be a useful tool in designing
and monitoring the accomplishment of programmes in both
cities, to assess the performance of the services delivered, and
for use in policy development.

provide governments, health authorities and

populations with appropriate information
about the state of their healthcare systems.'
Some of the aims of any relevant performance
assessment are to build an evidence base on the
relationship between a health-system design and
its performance, providing policy makers with
crucial tools to develop effective, efficient and
equitable systems, and to help determine priorities
for healthcare interventions, contributing to their
design and management.’

In recent years, an increasing amount of work
and attention has been devoted to the measure-
ment of performance within health systems at the
country level, with an aim to improve them. The

The objective of performance assessment is to

See end of article for
authors’ affiliations

Correspondence to:

A Garcia-Altés, Agéncia de
Salut Poblica de Barcelona,
Pl Lesseps, 1, 08023
Barcelona, Spain;
agarcia@aspb.es

Accepted
27 November 2006

drivers of this trend are rooted in the current
characteristics of the environment where health-
care is provided, and the concerns of governments
and populations.” Resource spending constraints,
growing public expectations and concerns about
safety, quality and equity are increasing the
pressure on accountable healthcare systems.

Urban contexts have the elements to develop
such an initiative. Big cities have several social
problems, inherent to their development: low-
income families, unemployment, immigration,
inequalities, an ageing population, small social
networks and so on. In particular, the existing
health problems in Montreal, Canada and
Barcelona, Spain are among the consequences of
these particular social conditions: higher HIV/AIDS
rates, higher illegal drug consumption, lower birth
rates, stronger social class inequalities in health
status, higher prevalence of mental health pro-
blems and so on.* Moreover, in many big cities, the
available public health and healthcare services try
to address these issues with specific policies and
programmes, as local governments tend to have an
active role in policy development and service
delivery assurance as well as public health func-
tions.” As a result, urban contexts could be seen as
a microenvironment in which to develop a
performance assessment initiative, much more
focused than a country-level initiative, making it
possible to measure the achievement of health
goals and the effectiveness of the programmes in
place.

The objective of this paper was to apply a
framework for country-level performance assess-
ment to the cities of Montreal and Barcelona, and
to use this framework to explore and understand
differences in their health systems. The present
initiative is the first one at the city level, which is
an indication of the uniqueness of this project, and
could be an incentive for other cities interested in
this kind of framework.

METHODS

The project on performance assessment began in
2002, as one of the agreements between the
Montreal Health Authority (Régie Régionale) and
the Health Consortium of Barcelona, under the
auspices of the declaration of cooperation between
the governments of Quebec and Catalunya. Its
objective was to develop a set of indicators that
would allow Barcelona and Montreal to assess the
performance of their healthcare services.

Abbreviation: NHS, National Health Service
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Table 1 UK National Health Service performance
indicators, 2002*

Dimension Indicator

Health
improvement

Deaths from all causes (15-64 years)

Deaths from all causes (64-74 years)
Deaths from cancer

Deaths from all circulatory diseases
Suicide rates

Deaths from accidents

Serious injury from accidents

Access fo elective surgery (surgery rates for hip, knee,
cataract replacements and coronary heart disease)

Access to family planning and services (conception rates for
teenage girls)

Access fo dentists (number of people registered with a
dentist)

Access to health promotion (eqr|y detection of cancer)
Access to community services (number of general
practitioners, practice availability)

Fair access

Effective
delivery of
appropriate
healthcare

Health promotion/disease prevention (childhood
immunisations, early detection of cancer)

Appropriateness of surgery (surgery rates, inappropriate
surgery)

Primary care management (acute care, chronic care, mental
healthcare, cost-effective prescribing)

Compliance with standards of care (refurning home after a
stroke, returning home after a hip fracture)

Maximising the use of resources (day case rate, length of
stay, unit costs, generic prescribing)

Patient—care Accessibility (patients who wait <2 h for emergency

giver admissions, cancellations of operations for non-medical
experience  reasons)

Cooperation/communication (delayed discharge, first
outpatient appointment that the patient did not attend)
Waiting times (outpatients seen within 13 weeks of referral,
number of people on the waiting list for =18 months)
Satisfaction (patients’ complaints)

Efficiency

Health
outcomes

Reducing the level of risk (conception rates for teenage girls)
Reducing the level of disease or impairment (adverse events
or complications of treatment, decayed, missing or filled
teeth for 5-year-old children)

Improving the quality of life for users and care givers
(hospital admissions for older people, psychiatric
readmissions)

Reducing premature deaths (infant deaths, survival rates for
cancer, avoidable deofhs, hospifcﬂ premature deqths)

* Indicators are grouped in the table, to avoid overwhelming the reader with
too much detailed information.

First, a systematic search in PubMed was carried out, looking
for performance assessment initiatives that have actually been
put in place in different countries. 7 Such initiatives were
identified in the UK, Canada, Australia, New Zealand and
Sweden.*"’ Afterwards, the applicability of each of the five
initiatives to an urban context was assessed, valuing their
capability to reflect the nuances of that setting, assessing the
health status of the inhabitants of big cities, and the public
health and healthcare services available. From the revised
initiatives, the indicators contained in the UK initiative —UK
National Health Service (NHS) Performance Assessment
Framework—were seen as the most suitable for Montreal and
Barcelona, as they take into account general dimensions of
health, while also focusing on areas more specific to those cities
(ie, HIV/AIDS, health of immigrants, concerns about commu-
nity care, particular types of cancer and geographical inequi-
ties).® Additionally, most of the indicators could be obtained
from epidemiological, activity and economic information
regularly available. Finally, the UK healthcare system is quite
similar to the Canadian and Spanish systems, and hence one
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could expect that the UK NHS Performance Assessment
Framework would be applicable.

The UK NHS Performance Assessment Framework, in its
2002 version, defines a set of 51 indicators (table 1) grouped in
dimensions.® The application of the framework to an urban
context would be as follows:

® Health improvement: To reflect the overarching aims of
improving the general health of urban populations and
reducing health inequalities within the cities.

® Fair access: To assert that the city must offer fair access to
health services in relation to people’s needs, irrespective of
neighbourhood or district of residence, socio-economic
group, ethnicity, age or sex.

® FEffective delivery of appropriate healthcare: To acknowledge that
there must be effective, appropriate and timely services that
comply with agreed-upon standards.

® Ffficiency: To ensure that healthcare services are delivered
with the minimum of waste, and that the city uses its
resources to achieve value for money.

® Patient/care giver experience: To assess the way in which
patients and their care givers experience and view the
quality of the care they receive.

® Health outcomes: To assess the direct contribution of the city
healthcare services to improvements in overall health.

The Barcelona city officials invited a multidisciplinary group
of experts (10 people) to join the project. These experts were
outstanding professionals working in the Barcelona healthcare
system in the areas of primary care, long-term care, mental
health, public health, health policy and planning, hospital
management and healthcare services research. The multi-
disciplinary group of experts held three meetings to review
the UK NHS Performance Assessment Framework indicators.
During these meetings, indicators were selected and adapted
and new indicators were added, finally arriving at a set of 107
indicators. To prioritise the indicators obtained, the multi-
disciplinary group of experts, together with Montreal and
Barcelona officials, then assessed four dimensions for each
indicator—importance, reliability, information readily available
and comparability—on a scale from 1 to 5. Indicators with
worse scores, and those that could not be obtained at least in
the short term, were dropped, leaving a final set of 76
indicators. Afterwards, three video conferences were carried
out in which the Montreal and Barcelona officials discussed the
specifications of the indicators, and developed and agreed upon
specific technical definitions for each of them. Information for
the last year available was collected.

This was an observational cross-sectional study. For each
indicator, counts, percentages or rates were calculated, in
accordance with the definitions made. When comparing
percentages and rates, they were age standardised using the
world standard population 2000-25, so that the values of both
cities would be directly comparable. Additionally, information
was collected on a set of descriptive indicators related to basic
demographic information of both cities and the main char-
acteristics of their healthcare systems.

RESULTS

Populations in both cities are comparable in terms of size,
demographic structure and literacy level (table 2). In Barcelona,
there is a bigger proportion of people aged >64 years, especially
women (24.9% vs 17.9%); however, in Montreal there is a
higher number of people aged >64 years living alone (35.6% vs
25.8%). Montreal has a larger foreign-born population, as
massive immigration is a recent phenomenon in Barcelona; in
2003, foreigners represented 12.8% of the population of the city,
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Table 2 Description of the population and healthcare services
Indicator Sex Barcelona Montreal
Population
Inhabitants (n) = 1503884 (2001) 1812740 (2001)
Population aged >64 years (%) Men 15.1 (2001) 12.4 (2001)
Women 24.9 (2001) 17.9 (2001)
Population aged >74 years (%) Men 4.5 (2001) 4.9 (2001)
Women 12.5 (2001) 8.9 (2001)
Population aged >64 years living alone (%) 25.8 (2001) 35.6 (2001)
Population with university degree (%) 21.2 (2001) 23.1 (2001)
Foreign population (%) 12.8 (2003) 27.6 (2003)
Structure
Inhabitants per public primary care doctor (n) 1829 (2003) 1657 (2002)
Inhabitants per nurse (n) 1885 (2003) 1733 (2002)
Public acute beds per 1000 inhabitants (n) 3.1 (2003) 2.8 (2002)
Public long-term care beds per 1000 inhabitants (n) 3.7 (2003) 51.9 (2002)
Costs
Per capita healthcare spending (€)* 1035.5 (2001) 1584.3 (2001)
Sources: Census 2001, Departament d'Estadistica, Ajuntament de Barcelona; Human Resources Regisiry, Consorci
Sanitari de Barcelona; Recensement 2001, Statistique Canada; Eco-santé Québec 2002, Ministére de la Santé et des
Services Sociaux du Québec.
*1Can$ =€0.6667 using 2002 Purchasing Power Parity conversion factors.

while in 1991 it was 1.4%. Regarding resources, Montreal and
Barcelona are quite similar in terms of the number of
inhabitants per primary care doctor, per nurse and the number
of public acute beds. It was not possible to compare long-term
care resources because the organisation and type of services
available are different. Per capita public healthcare spending is
higher in Montreal.

In the health improvement dimension, Montreal has a larger
proportion of people reporting very good health status (91.6%
vs 79.5% in men and 84.7% vs 70.9% in women; table 3). At the
same time, Montreal has a larger proportion of men aged
>65 years with limitations to perform one or more activities of
daily living (35.3% vs 24.0%), whereas Barcelona has a larger
proportion of women (42.3% vs 39.6%) in this situation. With
regard to mortality, Montreal has higher rates of coronary
diseases and suicide, especially for men. Barcelona, by contrast,
has higher rates of cancer, cerebrovascular diseases and
respiratory diseases (table 3). Traffic injuries, mortality and
prevalence of smoking are similar in both cities. The percentage
of smoking population is high in both cities.

With regard to access, Montreal has higher rates of
myocardial infarction, angioplasty and hospitalisation due to
bypass; hospitalisation rates due to knee replacement are
higher in Barcelona; the number of emergencies per inhabitant
is similar in both cities (table 3). In the effective delivery of
appropriate services dimension, the number of patients aged
>65 years with cerebrovascular accident or with femur
fracture, with a hospital stay of >20 days, is higher in
Montreal, as well as diabetes-avoidable hospitalisation rates.
The percentage of emergency admissions is also higher in
Montreal (58.1% vs 41.2%). Barcelona has a higher percentage
of caesarean deliveries (22.2% vs 20.4%).

In the efficiency dimension, Barcelona has a lower substitu-
tion rate for major ambulatory surgery (57.9% vs 91.9%), and
lower generic drug prescription (14.5% vs 36.5%; table 3). Gross
length of stay of patients with cerebrovascular diseases is
higher in Montreal. Regarding user experience, waiting times
for knee arthroplasty are much longer in Barcelona (22.3 vs
7.8 months; table 3).

Finally, in the health outcomes dimension, Montreal has a
higher inhospital mortality from femur fractures, whereas
Barcelona has a higher inhospital mortality from bypass
(table 3). Regarding avoidable mortality, Montreal has higher

lung cancer rates for both sexes; Barcelona has higher
cerebrovascular disease rates, especially for men.

DISCUSSION

The results of this project are an example of the applicability
and usefulness of performance assessment initiatives to an
urban context. This is the first effort in applying this kind of
framework at the city level. The results made it possible to
identify a few issues related to demographics, acute and
preventive services available, clinical practice and management
techniques in Montreal and Barcelona.

In terms of demographics, Montreal has a higher number of
old people living alone and with limitations to perform one or
more activities of daily living (table 2). Related to this is the fact
that Montreal has a longer length of stay for several conditions,
especially in the case of elderly patients (table 3). This
highlights a lack of mid-term and long-term healthcare
services, and a greater need for home-care services in
Montreal. Taking action, in early 2005, a plan to improve
post-acute care. Diabetes-avoidable hospitalisation was
initiated in Montreal rates are also significant in Montreal
(table 3). This is something that the Montreal local health
authorities hope to see an improvement in for the coming years,
following an important primary care reform that was started in
mid-2004.

Generic drug prescription and major ambulatory surgery are
lower in Barcelona, indicating the low expansion of efficient
health policies. Rates of caesarean deliveries are higher in
Barcelona, which is probably related to demographics and
clinical practice. Waiting times for knee arthroplasty are longer
and hospitalisation rates for this condition are higher in
Barcelona, mainly because of the slow diffusion of this
technique in the city hospitals. This fact led to the development
of a plan to reduce them in 1999, mainly guaranteeing a certain
annual number of interventions, and the development of
clinical units for knee arthroplasty, among other measures.
Both indicators should decrease in the future as the number of
people waiting for this operation diminishes.

In both cities, avoidable mortality indicates an area for
improvement: lung cancer and suicide in Montreal and
cerebrovascular diseases in Barcelona give plenty of action to
preventive services (table 3). This is also the case for the
prevalence of smoking.
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Table 3 Performance indicator values for Barcelona and Montreal

Indicator Sex Barcelona

Montreal

Health improvement
Population aged >65 years with limitations to perform one Men 24.0 (2000)
or more activities of daily living (%)
Women 42.3 (2000)

Population with good or very good hedlth status (%) Men 79.5 (2000)

Women 70.9 (2000)
Mortality from cancer per 100 000 inhabitants aged Men 198.8 (2002)
<75 years

Women  100.6 (2002)
Mortality from coronary diseases per 100 000 inhabitants Men 67.4 (2002)
aged <75 years

Women 23.5 (2002)
Mortality from cerebrovascular diseases per 100 000 Men 40.6 (2002)
inhabitants aged <75 years

Women 29.0 (2002)
Mortality from respiratory diseases per 100 000 inhabitants Men 65.9 (2002)
aged <75 years

Women 23.7 (2002)

Mortality from suicide per 100 000 inhabitants aged Men 15.6 (2002)
15-49 years

Women 3.9 (2002)
Mortality from traffic injuries per 100 000 inhabitants aged Men 9.9 (2002)
15-44 years

Women 3.3 (2002)
Smoking population (%) Men 35.3 (2000)
Women 22.9 (2000)

Access
Hospitalisation rate for femur fracture surgery per 1000 — 0.436 (2003)
inhabitants
Hospitalisation rate for stroke per 1000 inhabitants — 0.822 (2003)
Hospitalisation rate for myocardial infarction per 1000 — 0.749 (2003)
inhabitants
Hospitalisation rate for angioplasty per 1000 inhabitants — 0.527 (2003)
Hospitalisation rate for bypass per 1000 inhabitants — 0.192 (2003)
hospitalisation rate for knee replacement per 1000 inhabitants  — 0.491 (2003)
Emergencies per 1000 inhabitants (n) — 485.8 (2003)
Effective delivery of appropriate services
Diabetes-avoidable hospitalisation rate per 1000 inhabitants ~ — 0.012 (2003)
Duodenal and gastric ulcer-avoidable hospitalisation rate per ~ — 0.185 (2003)
1000 inhabitants
Cerebrovascular accident discharges of patients aged — 14.2 (2003)
>65 years with >20 days of length of stay (%)
Discharges of patients with femur fracture aged >65 years — 14.9 (2003)
with >20 days of length of stay (%)
Caesarean deliveries (%) Women 22.2 (2003)
Emergency admissions (%) - 41.2% (2003)
Efficiency
Substitution for major ambulatory surgery (%) — 57.9 (2003)
Gross average length of stay for ischaemic diseases = 8.04 (2003)
Gross average length of stay for cerebrovascular diseases — 11.06 (2003)
Generic drug prescription (%) — 14.5 (2003)
User experience
Waiting list for knee arthroplasty (months) — 22.3 (2003)
Waiting list for cataract surgery (months) = 2.2 (2003)
Health outcomes
Inhospital mortality from bypass per 100 bypass discharges — 5.17 (2003)
Inhospital mortality from femur fractures per 100 femur = 4.08 (2003)
fracture discharges
Inhospital mortality from myocardial infarction per 100 = 12.87 (2003)
myocardial infarction discharges
Inhospital mortality from stroke per 100 000 inhabitants = 18.54 (2003)
Cerebrovascular disease-avoidable mortality per 100 000 Men 21.2 (2002)

inhabitants aged 35-64 years

Women 10.2 (2002)
Lung cancer-avoidable mortality per 100 000 inhabitants Men 26.8 (2002)
aged 5-64 years

Women 6.6 (2002)
Cirrhosis-avoidable mortality per 100 000 inhabitants aged Men 12.1 (2002)
15-74 years

Women 3.6 (2002)

35.3 (2001)

39.6 (2001)
91.6 (2001)
84.7 (2001)
128.6 (1997-9)

90.7 (1997-99)
77.4 (1997-9)

25.9 (1997-9)
13.5 (1997-9)

8.3 (1997-9)
20.6 (1997-9)

11.6 (1997-9)
40.7 (1997-9)

8.2 (1997-9)
11.7 (1997-9)

1.5 (1997-9)
30.6 (2001)
24.6 (2001)

0.449 (2001-3)

0.740 (2001-3)
1.107 (2001-3)

0.941 (2001-3)
0.425 (2001-3)

0.228 (2001-3)
463.2 (2002-3)

0.026 (2001-3)

0.126 (2001-3)
35.2 (2001-3)
20.5 (2001-3)

20.4 (2001-3)
58.1% (2002-3)

91.9 (2001-3)
7.84 (2001-3)
15.74 (2001-3)
36.5 (2001-3)
7.8 (2004)
2.3 (2004)
2.79 (2001-3)
7.71 (2001-3)
12.09 (2001-3)

17.51 (2001-3)
15.4 (1997-9)

9.9 (1997-9)
31.5 (1997-9)

22.5 (1997-9)
13.8 (1997-9)

4.8 (1997-99)

Sources: Barcelona Health Survey 2000, Ageéncia de Salut Piblica de Barcelona; Mortality Registry, Agencia de Salut
Pdblica de Barcelona; Hospital Discharge Registry, Consorci Sanitari de Barcelona; Provider Contracts, Consorci Sanitari
de Barcelona; Recensement 2001, Statistique Canada; Fichier des décés, Ministére de la Santé et des Services Sociaux
du Québec; Med-Echo, Ministére de la Santé et des Services Sociaux du Québec; Eco-santé Québec 2002, Ministére de

la Santé et des Services Sociaux du Québec.

Rates have been standardised using the world standard population 2000-25, hence they are directly comparable.
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Measuring the performance of urban healthcare services

What this paper adds

o This paper presents the application of a framework for
country-level performance assessment to the cities of
Montreal and Barcelona, and explains how this frame-
work was used to explore and understand differences in
their health systems.

o The results show that performance assessment is applic-
able in an urban context and can be used as a toorfor
policy development, as it has allowed both cities to
identify a few issues related to demographics, clinical
practice and management techniques.

o The application of a performance framework to two
cities, the collaboration between both cities and the
extensions of the project make this a unique and
successful project in the international arena.

All the performance assessment initiatives at the country
level previously mentioned have actually been put in place, and
are still being used and continuously improved, a testimony to
the importance and usefulness of such initiatives for policy
makers and populations. By drawing on other experiences,
countries can adapt their frameworks to their own particular
conditions, and learn from examples of good practice, thus
avoiding errors made elsewhere.""” In fact, some specific
studies have been carried out comparing the performance of
healthcare services among countries, and within countries,
looking for the relationship between health results, health
determinants and resources.'™** Additionally, this kind of
approach could be used to assess health sector reforms and
compare healthcare providers.” ** However, the present initia-
tive is the first at the city level, which confirms the uniqueness
of this project, and could be an incentive for other cities
interested in this kind of framework.

The comparison of two cities made it possible to confirm
previously identified problem areas in each city (eg high
mortality from suicide in Montreal, long waiting times for knee
artroplasty in Barcelona), and, more interestingly, made it
possible to identify other areas in which there is room for
improvement (eg, caesarean deliveries and generic drug
prescription in  Barcelona, emergency admissions in
Montreal). In some sense, instead of looking for ““benchmarks”
for each indicator, each city acts as a benchmark for the other.
Continuing this project by collecting annual data would make it
possible to monitor any improvements. The international
comparison of cities makes the project especially attractive,
but even without an intercity comparison, this project is an
example of how the application of a performance assessment
framework to an urban context could be useful in any city
setting, where there is an interest in health system assessment
and improvement.

As in any initiative, some limitations could be found: in this
study, these are mainly related to the process followed and the
availability of information. First, the selection of indicators was
based on a pre-existing set of indicators and carried out by a
group of experts. The selection of the UK NHS Performance
Assessment Framework was based on a careful assessment of
the applicability of all the initiatives found to an urban context,
and the similarities of the healthcare systems. The use of a
group of experts to select, add and prioritise indicators has the
limitations intrinsic to the participation of a particular group of
people. Finally, some indicators that either the Barcelona or the
Montreal officials thought would be interesting to include were
dropped in the prioritisation process because they were not
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Policy implications

® Performance assessment is a useful tool to design and
monitor the accomplishment of policies and to assess the
services delivered.

o This project is allowing decision makers in Montreal and
Barcelona to identify the strengths and weaknesses of the
healthcare services of both cities, in terms of available
resources and quality of care.

available in both cities. Although this is a limitation, the
comparison of available data sources was useful to identify
information gaps, and says a lot about the strengths and
weaknesses of a system. Improving information systems on
drug consumption, vaccines and primary care in Montreal, and
on hospital activity information at the Barcelona district level
would be a way to advance.

At present, we are working on the development of a strategy
to disseminate the results of this project. It will include the
presentation of the project in local, national, and international
forums through scientific meetings and papers. We have also
developed a web page for the project, based on geographical
information systems, so that people can interactively see the
performance of each indicator, together with its technical
definition, and the comparison between cities (http:/
www.cmis.mtl.rtss.qc.ca/fr/performance/coop_mtl barcelone/
barcelone presentation.html). We are already working on the
continuation of this project, collecting annual data and
extending the project to the metropolitan areas of both cities.

This project allows decision makers in Montreal and
Barcelona to identify the strengths and weaknesses of the
healthcare services of both cities, in terms of available resources
and quality of care. The application of a performance assess-
ment framework to an urban context, the collaboration
between two cities and the extensions of the project make this
a unique and successful project in the international arena.
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Cost-effectiveness of a ‘score and scope’ strategy for the

management of dyspepsia

Anna Garcia-Altés*°°, Rosa Rota®, Merce Barenys®, Agueda Abad®,
Victor Moreno®, Joan M.V. Pons® and Josep M. Piqué’

Objective It is important to identify the best initial work-up
in patients with uninvestigated dyspepsia because of its
epidemiological and economical relevance. The objective
of the study was to assess systematically the effectiveness
and cost-effectiveness of invasive and non-invasive stra-
tegies for the management of dyspepsia.

Methods A decision analysis was performed to compare
prompt endoscopy, score and scope, test and scope, test
and treat, and empirical antisecretory treatment. Published
and local data on the prevalence of different diagnoses,
rates of Helicobacter pylori infection, accuracy values of
diagnostic tests, and effectiveness of drug treatments were
used. The perspective of analysis was that of the public
healthcare payer, and only direct costs were included, with
a one-year post-therapy time horizon. The main outcome
measure was cost per asymptomatic patient, valued in
2003 Euros.

Results Endoscopy was found to be the most effective
strategy for the management of dyspepsia (38.4%
asymptomatic patients), followed by test and scope
(35.5%), test and treat (35.3%), score and scope

(34.7%), and empirical treatment (28.5%). Incremental
cost-effectiveness ratios showed that score and scope was
the most cost-effective alternative (483.17 Euros per
asymptomatic patient), followed by prompt endoscopy
(1396.85 Euros). Sensitivity analyses showed variations

Introduction

Dyspepsia is a common disorder, with reported preva-
lences ranging from 13 to 40% [1]. An international
working party defined dyspepsia as ‘upper abdominal or
retrosternal pain, discomfort, heartburn, nausea, vomit-
ing, or other symptoms considered being referable to the
proximal alimentary tract’ [2]. This is a broad definition
that has been adopted by most studies. However, one
important aspect is to exclude from dyspepsia patients
with isolated heartburn or regurgitation that should be
considered as having gastro-esophageal reflux disease [3].

The impact of dyspepsia in terms of cost is also considerable.
Drugs for dyspepsia represent a large percentage of the total
cost of drugs in many healthcare systems, and the number of
visits to primary care practitioners, investigation costs,
especially endoscopies and testing for Helicobacter pylori, are
increasing every year [4].
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when varying the values of prevalence of duodenal ulcer,
and the values of healing of functional dyspepsia with
antisecretory and eradication drugs. There were no
changes when varying the prevalence of H. pylori in
dyspepsia.

Conclusions We would recommend stratifying patients by
a score system, referring first to endoscopy those patients
at higher risk of organic dyspepsia. Eur J Gastroenterol
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Because of its importance in terms of prevalence and
costs, this is a field of abundant research, both
epidemiological and economic. Many studies have tried
to address the issue of identifying the best initial work-up
in patients with uninvestigated dyspepsia. In the past two
decades two different approaches have mainly been
proposed: (i) non-invasive strategies: empirical treatment
with antisecretory drugs, or eradication treatment either
empirical or based on the results of an H. pylor: test (test
and treat); and (ii) invasive strategies: initial endoscopy
to all patients, or after selecting the best-suited
candidates either by scoring models based on dyspeptic
symptoms and patients’ characteristics (score and scope),
or in the light of the results of an H. pylori test (test and
scope).

Empirical treatment with antisecretory drugs was initially
proposed by the American College of Physicians [5], but

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



710 European Journal of Gastroenterology & Hepatology 2005, Vol 17 No 7

some studies have claimed low effectiveness [6] and low
levels of satisfaction among patients submitted to this
strategy [7], whereas others have claimed cost-effective-
ness [8,9]. The non-invasive test and treat strategy
has been shown to be effective [10] and cost-effective
[11-14] in different studies, but there are many concerns
about it, mainly the problem of increasing bacterial
resistance [15], and the low benefits, if any, of eradicating
H. pylori in non-ulcer dyspepsia [16]. Although eradica-
tion treatment in non-ulcer dyspepsia has been shown to
be cost-effective under certain conditions [17], it is
necessary to avoid unnecessary eradication, and to point
out that deleterious rebound hypersecretion can appear
in some patients after eradication treatment [18]. More-
over, recent data have again supported the use of
empirical treatment with proton pump inhibitors for the
initial management of dyspepsia [19].

With regard to invasive strategies, gastroscopy is the gold
standard investigation for dyspepsia [20], and can reliably
distinguish between patients with organic causes of
dyspepsia such as peptic ulcer disease, reflux oesophagi-
tis, or cancer, and patients with no underlying cause that
are then labelled as functional dyspeptic individuals.
Endoscopy can be normal in up to 60% of patients with
dyspepsia, and a strategy based on initial endoscopy
increases the workload for endoscopies without savings in
medications or later visits according to some authors, but
with benefits according to others [21]. If the cost of
endoscopy is low, it could be a cost-effective alternative
for the treatment of dyspeptic patients older than 45-50
years, because a precise diagnosis and an accurate
treatment could give rise to a great reduction in dyspeptic
symptoms [22]. The test and scope strategy has not been
shown to be cost-effective [23] because it increases the
number of endoscopies over usual practice in primary
care, perhaps because of the low accuracy of the H. pylori
rapid test used in primary care settings. Scoring systems
aimed at selecting patients suitable for endoscopy, based
on clinical symptoms and patients’ characteristics, have
shown higher predictive accuracy for the diagnosis of
organic disease than H. pylori testing in environments
with a high prevalence of infection [24]. Varying results
have been reported, with sensitivities for the detection
of major pathology from 86 to 97%, and savings in
endoscopic workload varying between 23 and 33%

[25,26].

Apart from all this information, no study has system-
atically compared the performance of all these strategies.
The objective of this study was to assess the effective-
ness and cost-effectiveness of several invasive and non-
invasive strategies for the management of dyspepsia,
i.e. prompt endoscopy, score and scope, test and scope,
test and treat, and empirical antisecretory treatment.
The results obtained in the present study would help to
make recommendations about the optimal management

strategy of dyspepsia from a cost-effectiveness point of
view.

Methods

A decision analysis was performed to compare the
effectiveness and cost-effectiveness of initial endoscopy,
score and scope, test and scope, test and treat, and
empirical antisecretory therapy for the management of
dyspepsia. Figure 1 shows the decision tree used to
perform the cost-effectiveness analysis (the complete
tree is available from the authors upon request). The
decision model considers patients that consult at primary
care with uncomplicated dyspepsia, excluding patients
with clinical suspicion of isolated reflux disease and
patients with alarm clinical symptoms suggestive of
malignant disease. At the first decision node, the primary
care practitioner should decide between five different
management strategies:

1. Endoscopy

The patient is referred for endoscopy. If the results of the
endoscopy show a gastric ulcer or extensive erosive
gastritis, a biopsy with histological examination is
performed. If the results of the endoscopy show duodenal
ulcer or erosive duodenitis, a rapid urease test is performed
over an antral tissue sample. For positive results, an
eradication treatment is prescribed (omeprazole, clarithro-
mycin and amoxicillin for one week); for negative results,
an antisecretory treatment is prescribed (omeprazole for 2
months). For oesophagitis and non-ulcer dyspepsia, normal
endoscopy or minor lesions (less than five gastric erosions),
an antisecretory treatment is also prescribed (omeprazole
for 2 months). If the diagnosis is gastric cancer the patient
is referred for surgical evaluation.

2. Score and scope

A previously locally validated scoring system [24] is
performed on the patient. If the score shows a value equal
to or greater than 7, the patient is at high risk of organic
disease, and an endoscopy is performed, acting as
previously stated. In the absence of alarm symptoms or
a score value lower than 7, an antisecretory treatment is
given to the patient (omeprazole for 2 months).

3. Test and scope

During the initial visit, a urea breath test is performed. If
the result shows positive for H. pylori infection, the
patient is referred for endoscopy. From now on, the
patient goes through the same steps as in the endoscopy
strategy. If the result of the breath test is negative, the
primary care practitioner prescribes an antisecretory
treatment (omeprazole for 2 months).

4. Test and treat
As in the previous strategy, during the initial visit, a urea
breath test is performed. If the results show positive for

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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Decision tree used in the analysis. TP, True Positive; FN, False Negative; TN, True Negative; FP, False Positive; CAO, clarithromycin, amoxicillin, and
omeprazole.
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H. pylori infection, an eradication treatment is prescribed
(again omeprazole, clarithromycin and amoxicillin for
one week). If the result is negative, an antisecretory
treatment is prescribed (omeprazole for 2 months).

5. Empirical antisecretory treatment

During the initial visit, an antisecretory treatment is
prescribed (omeprazole for 2 months) without performing
any invasive or non-invasive diagnostic test.

Therapeutic effectiveness was measured as the rate of
asymptomatic patients one year after the end of the
treatment. The diagnostic accuracy values of the
diagnostic tests considered in this study and their
corresponding data sources, as well as the effectiveness
data of the two drug treatments considered are listed in
Table 1 [12,13,24,27-66]. Data on the prevalence of
different diagnoses of dyspepsia in primary care popula-
tions, and rates of H. pylori infection are based on
available scientific evidence, and on local data from a
county hospital with primary care offices, located in an
area of southern Europe (Hospital de Viladecans,
Barcelona, Spain), which serves a population of 145000
inhabitants. We also included local prevalence data and
rates of infection from patients older and younger than 45
years coming from our sample. Values and references are
listed in Table 1.

As the perspective of analysis used was that of the public
healthcare payer, only direct costs were included in the
analysis, which corresponded to the cost of visits to a
primary care practitioner, the cost of diagnostic tests, and
the cost of drug treatments. In the endoscopy strategy
(and all the strategies including endoscopy), one clinical
visit to a primary care practitioner, an endoscopy, and a
second visit to the primary care practitioner to check the
endoscopic results and prescribe treatment were in-
cluded. In the score and scope strategy, only one visit was
included, because at the first visit the score is performed
and the treatment prescribed. In the case of performing
an endoscopy, the costs are as previously described. In the
test and scope and test and treat strategies, two Visits
were included, because two visits are necessary to
perform a breath test and check the results. Once the
results are known, the physician could prescribe the
treatment during the second visit, or refer the patient for
endoscopy if needed (again, as previously described). In
the case of empirical treatment, only one visit to the
primary care practitioner was included.

The cost of both diagnostic tests and medical visits were
estimated through costs, looking them wup in the
accounting system of the Hospital de Viladecans for
2001. In the sensitivity analysis, however, we included a
lower and an upper bound. The lower bound corre-
sponded to cost data coming from the tariff system used

to reimburse the activity of public hospitals in Catalonia,
estimated from administrative data from the Catalan
Health Service for 2001, actualized to 2003. The upper
bound corresponded to schedule fees used to reimburse
activity by private insurers for 1997, actualized to 2003.
For gastric cancer we included an estimated cost of
surgery, also coming from the accounting system of the
same hospital. For the estimation of the cost of drug
therapies an eradication therapy comprising clarithromy-
cin (500mg every 12h, for one week), amoxicillin
(1000 mg every 12h, for one week), and omeprazole
(20 mg every 12 h, for one week) was considered, as well
as an antisecretory therapy comprising omeprazole (20 mg
every 24h, for 2 months). The reference list prices of
these drugs were used as a measure of the cost of the
different therapies in 2001. All costs were actualized and
converted to 2003 Euros using a 3% inflation rate, and are
shown in Table 1.

The measure of the economic analysis, the incremental
cost-effectiveness ratio, was cost per asymptomatic
patient, valued in 2003 Euros. The incremental cost-
effectiveness ratio was calculated as the additional cost of
each strategy over the previous least costly alternative,
divided by its additional effectiveness; empirical treat-
ment was used as the reference alternative to calculate
incremental values. The time-horizon established was
one year post-therapy, and no discount rate was used
because costs and benefits occurred in a period shorter
than one year. Different one-way and two-way sensitivity
analyses were performed to test the robustness of both
the model and the results obtained against variations in
the baseline variables. The model was designed to be
internally consistent, i.e. the prevalence of each condition
is the same in each strategy; when performing sensitivity
analyses, just one or two variables were varied at a time.
Data analyses were performed using Microsoft Excel and
Data 3.5 Windows software packages (see Fig. 2).

Results

Endoscopy was found to be the most effective strategy for
the management of dyspepsia, followed by test and
scope, test and treat, score and scope, and empirical
treatment ("Table 2). A total of 38.4% of the patients were
asymptomatic within one year in the endoscopy group,
followed by 35.5% in the test and scope group, 35.3% in
the test and treat group, 34.7% in the score and scope
group, and 28.5% in the empirical treatment group.

According to the age of the patients, endoscopy was also
found to be the most effective strategy, although there
were some changes in the relative order of the rest of the
strategies. In particular, for patients older than 45 years,
39.8% were asymptomatic in the endoscopy group after
one year, 37.0% in the test and treat group, 36.6% in the
test and scope group, 35.4% in the score and scope group,
and 28.5% in the empirical treatment group.
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Table 1 Data used in the analysis

Data Value® <45 >45 Min-max values References
Endoscopy

% Gastric ulcer after endoscopy 6.7 4.9 8.8 2.2-13.0 24,2728
% Duodenal ulcer after endoscopy 20.4 18.6 224 7.2-34.0 24,29-31
% Oesophagitis after endoscopy 10.2 8.3 12.4 12.1-28.0 24,28,29-32
% Functional dyspepsia after endoscopy 62.4 68.2 55.7 52.0-77.0 24,28,32,33
% Gastric cancer after endoscopy 0.3 0.0 0.6 0.05-2.0 24,28,31
Prevalence of Hp + in gastric ulcer 70.0 570 80.0 65.4-85.0 24,34

% Eradication of Hp+ in gastric ulcer 80.0 70.0-91.0 35,36

% Healing after eradication in gastric ulcer 95.0 95.0-100.0 35-39
% Healing after no eradication in gastric ulcer 20.0 0.0-22.0 40
Prevalence of Hp + in duodenal ulcer 91.0 93.0 89.0 72.8-95.0 24,34,41
% Eradication in duodenal ulcer 80.0 70.0-90.0 35,42,43
% Healing after eradication in duodenal ulcer 85.0 85.0-100.0 35,38,42-44
% Healing after no eradication of duodenal ulcer 20.0 10.0-22.0 40

% Healing of oesophagitis with antisecretory treatment 25.0 20.0-30.0 45,46

% Healing of functional dyspepsia with antisecretory treatment 30.0 7.0-38.0 12,40,47-49
% Healing of gastric cancer with surgery 17.0 - 50
Score

% Dyspeptic patients with score > 7 43.4 39.2 48.5 24,51

% Dyspeptic patients with score > 7 with gastric ulcer 11.7 10.0 13.4 24,51

% Dyspeptic patients with score > 7 with duodenal ulcer 35.2 375 32.9 24,51

% Dyspeptic patients with score > 7 with oesophagitis 18.5 16.2 20.7 24,51

% Dyspeptic patients with score > 7 with functional dyspepsia 34.6 36.3 33.0 24,51

% Dyspeptic patients with score > 7 with gastric cancer 0.0 0.0 0.0 24,51

% Dyspeptic patients with score < 7 56.5 60.7 51.4 24,51

% Dyspeptic patients with score <7 with gastric ulcer if an 2.8 1.6 4.6 24,51
endoscopy would be performed

% Dyspeptic patients with score <7 with duodenal ulcer if an 9.0 6.4 12.6 24,51
endoscopy would be performed

% Dyspeptic patients with score <7 with oesophagitis if an 3.8 3.2 4.6 24,51
endoscopy would be performed

% Dyspeptic patients with score <7 with functional dyspepsia 83.9 88.8 771 24,51

if an endoscopy would be performed

% Dyspeptic patients with score <7 with gastric cancer if an 0.5 0.0 1.1 24,51

endoscopy would be performed
Test and scope

% Dyspeptic patients with Hp + 67.0 65.0 68.0 26.0-67.5 12,18,24,32,34,47,48
Prevalence of Hp+ in gastric ulcer 71 4.3 10.5 2.3-11.3 12,34
Prevalence of Hp+ in duodenal ulcer 31.3 30.1 32.9 5.0-47.0 12,13,24,52
Prevalence of Hp + in oesophagitis 124 10.8 14.4 5.0-22.2 12,24,34,46
Prevalence of Hp + in functional dyspepsia 48.5 54.8 40.7 34.0-57.0 12,24,34,46,52
Prevalence of Hp + in gastric cancer 0.6 0.0 1.8 0.0-0.5 24,34,47

% Dyspeptic patients with Hp — 33 35 32 32.5-74.0 24,32,34,46,47
Prevalence of Hp + in gastric ulcer 5.9 6.1 5.5 3.0-3.6 24,34,47
Prevalence of Hp + in duodenal ulcer 5.9 4.1 8.3 2.0-19.2 24,34,47
Prevalence of Hp + in oesophagitis 8.2 6.1 111 16.3-18.3 24,34,47
Prevalence of Hp + in functional dyspepsia 80 83.6 75 53.2-73.0 24,3447
Prevalence of Hp + in gastric cancer 0.0 0.0 0.0 0.0-5.0 24,34,47
Test and treatment

% Eradication in functional dyspepsia 85.0 85.0 52

% Healing of oesophagitis after eradication 5.0 0.0-10.0 Personal communication
% Healing of functional dyspepsia after eradication 20.0 17.0-58.0 12,46-48,53,54
% Healing of gastric cancer after eradication 0.0 - Personal communication
Empirical treatment

% Healing of gastric ulcer with antisecretory treatment 470 47.0-60.0 35,38,39

% Healing of duodenal ulcer with antisecretory treatment 20.0 20.0-45.0 38,39,54

% Healing of oesophagitis with antisecretory treatment 25.0 20.0-30.0 40,45

% Healing of gastric cancer with antisecretory treatment 0.001 40
Diagnostic accuracy

Sensitivity urea breath test 95.0 90.0-100.0 53-58
Specificity urea breath test 90.0 85.0-100.0 56,568-62
Sensitivity urease test 85.0 80.0-95.0 56,60
Specificity urease test 90.0 85.0-100.0 56,60
Sensitivity histology 95.0 85.0-98.0 56,60,63
Specificity histology 95.0 90.0-100.0 63
Sensitivity score 74.0 76.0-85.0 24
Specificity score 70.0 60.0-76.0 24
Costs®

Cost of eradication therapy 56.48 64

Cost of antisecretory therapy 50.16 64

Cost of digestive endoscopy and biopsy 45.00 26.67-121.76 65,66
Cost of urea breath test 46.86 41.61-76.51 65,66
Cost of urease test 3.41 3.69-50.51 65,66
Cost of histology 20.81 23.62-33.44 65,66
Cost of visit to general practitioner or specialist 25.73 35.64-44.63 65,66
Cost of surgery 2466.55 65,66

Hp +, Helicobacter pylori positive; Hp —, H. pylori negative.
#Values are expressed in percentages.
PCosts are in 2003 Euros.
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The sensitivity analyses showed variations in a few cases.
For low values of prevalence of duodenal ulcer, test and
treat is the most effective strategy (35.3%), followed by
score and scope (34.7%); for high values of prevalence of
gastric ulcer, endoscopy is the most effective strategy
(40.9%), but is followed by score and scope (37.2%). For
low values of healing of functional dyspepsia with
antisecretory and eradication drugs, test and treat is the
most effective strategy, followed by endoscopy. Finally, for
low values of prevalence of H. pylori in dyspepsia,
endoscopy is the most effective strategy (38.4%),
followed by score and scope (34.7%), test and scope
(32.7%), test and treat (31.9%), and empirical treatment
(28.5%) (Table 2).

With regard to efficiency results and looking to incre-
mental cost-effectiveness ratios, score and scope was the
most cost-effective alternative. Score and scope provided
additional clinical benefits over empirical treatment for

Fig. 2
250.00 4
Test &

200.00 1| treat ’
3
5 150.00 - . .
W
3 100.00 1 Score & scope
&)

50.00 1 Endoscopy

0.00
0.33 0.34 0.35 0.36 0.37 0.38 0.39 04 0.41

Effectiveness (% asymptomatic patients)

+ Base case = Younger than 45 4 Older than 45

Incremental cost-effectiveness of the strategies (base case analysis,
and age variations). The slope of the line indicates incremental cost-
effectiveness. Strategies above and left are dominated (more expensive
and/or less effective).

Table 2 Effectiveness of the strategies®

6.2% asymptomatic patients, and increased total costs by
29.96 Euros, resulting in an incremental cost-effective-
ness ratio of 483.17 Euros per asymptomatic patient.
Endoscopy increased effectiveness by 3.7% over score and
scope, and total costs by 51.68 Euros, resulting in an
incremental cost-effectiveness ratio of 1396.85 Euros per
asymptomatic patient.

Although the absolute values of the incremental cost-
effectiveness ratios vary according to the age of the
patients, the relative order of the strategies do not vary
for patients younger and older than 45 years (Table 3).
Sensitivity analysis showed variations in a few cases.
When using low prevalence values of duodenal ulcer, low
values of healing of functional dyspepsia with antisecre-
tory treatment, and high values of healing of functional
dyspepsia with eradication treatment, score and scope
was the most cost-effective alternative, followed in those
cases by test and treat (Table 3).

The results do not change when varying the prevalence of
H. pylori in dyspepsia, score and scope being the most
cost-effective strategy, followed by endoscopy. No two-
way sensitivity analyses showed variations with respect to
the base case results.

Discussion

The results of our analysis show that endoscopy was the
most effective alternative, whereas score and scope was
the most cost-effective strategy.

The score and scope strategy is the main novelty of this
analysis. The strategy is based on the selection of
candidates for endoscopy by using a predictive model
constructed by our group [24]. This predictive model for
organic dyspepsia is a simple diagnostic tool, based on
clinical symptoms and patient characteristics. It has a
global predictive accuracy of 79%, with a sensitivity of
74% and a specificity of 70%. The good predictive
accuracy of this scoring model has recently been

Scenario Endoscopy Score & scope Test & scope Test & treat Empirical therapy
Base case 0.384 0.347 0.355 0.353 0.285
Sensitivity analysis

Patients <45 years old 0.372 0.342 0.347 0.340 0.285
Patients > 45 years old 0.398 0.354 0.366 0.370 0.285
Prevalence of duodenal ulcer 0.072 0.343 0.347 0.328 0.353 0.298
Prevalence of duodenal ulcer 0.34 0.426 0.347 0.383 0.353 0.271
Prevalence of gastric ulcer 0.022 0.366 0.347 0.343 0.353 0.277
Prevalence of gastric ulcer 0.13 0.409 0.347 0.372 0.353 0.296
Healing of functional dyspepsia with antisecretory treatment 0.07 0.240 0.203 0.201 0.294 0.141
Healing of functional dyspepsia with antisecretory treatment 0.38 0.433 0.397 0.409 0.373 0.335
Healing of functional dyspepsia with eradication treatment 0.17 0.384 0.347 0.355 0.343 0.285
Healing of functional dyspepsia with eradication treatment 0.58 0.384 0.347 0.355 0.480 0.285
Prevalence of Hp in dyspepsia 0.26 0.384 0.347 0.327 0.319 0.285
Prevalence of Hp in dyspepsia 0.675 0.384 0.347 0.355 0.353 0.285

Hp, Helicobacter pylori.
2Effectiveness is measured as proportion of asymptomatic patients.
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Table 3 Cost-effectiveness of the strategies

Scenario Cost-effectiveness Cost Effectiveness Incremental
cost-effectiveness

Base case - costs

Empirical treatment 266.29 75.89 0.285 -
Score & scope 305.04 105.85 0.347 483.17
Test & treat 433.18 152.91 0.353 Dominated”
Endoscopy 410.24 157.53 0.384 1396.85
Test & scope 571.32 202.82 0.355 Dominated
Tariffs

Empirical treatment 301.06 85.80 0.285 -
Score & scope 405.12 140.58 0.347 883.46
Endoscopy 414.80 159.28 0.384 505.58
Test & treat 475.32 167.79 0.353 Dominated
Test & scope 597.75 212.20 0.355 Dominated
Private fees

Empirical treatment 488.51 139.23 0.285 -
Score & scope 655.93 22761 0.347 1425.52
Test & treat 692.60 244.49 0.353 Dominated”
Endoscopy 834.18 320.33 0.384 2505.88
Test & scope 1073.14 380.96 0.355 Dominated
Patients <45 years

Empirical treatment 265.74 75.74 0.285 -
Score & scope 299.83 102.54 0.342 470.28
Endoscopy 401.44 149.34 0.372 1462.31
Test & treat 449.36 152.78 0.340 Dominated
Test & scope 565.86 196.35 0.347 Dominated
Patients >45 years

Empirical treatment 266.69 76.01 0.285 -
Score & scope 309.47 109.55 0.354 486.17
Test & treat 412.89 152.77 0.370 Dominated
Endoscopy 416.59 165.80 0.398 1278.42
Test & scope 571.99 209.35 0.366 Dominated
Prevalence of duodenal ulcer 0.072

Empirical treatment 254.50 75.84 0.298 -
Score & scope 305.04 105.85 0.347 612.41
Test & treat 433.18 152.91 0.353 7843.94
Endoscopy 455.63 156.28 0.343 Dominated
Test & scope 616.49 202.21 0.328 Dominated
Prevalence of duodenal ulcer 0.34

Empirical treatment 279.63 75.78 0.271 -
Score & scope 305.04 105.85 0.347 395.65
Test & treat 433.18 152.91 0.353 Dominated”
Endoscopy 372.55 158.71 0.426 669.08
Test & scope 531.50 203.56 0.383 Dominated
% Healing of functional dyspepsia with antisecretory treatment 0.07

Empirical treatment 536.44 75.64 0.141 -
Score & scope 520.68 105.70 0.203 484.84
Test & treat 519.16 152.63 0.294 515.77
Endoscopy 655.14 157.23 0.240 Dominated
Test & scope 1010.83 203.18 0.201 Dominated
% Healing of functional dyspepsia with antisecretory treatment 0.38

Empirical treatment 226.6 75.91 0.335 -
Score & scope 266.63 105.85 0.397 482.92
Test & treat 409.58 152.77 0.373 Dominated
Endoscopy 363.04 157.56 0.434 1397.49
Test & scope 496.27 202.97 0.409 Dominated
% Healing of functional dyspepsia with eradication treatment 0.17

Empirical treatment 266.29 75.89 0.285 -
Score & scope 305.04 105.85 0.347 483.17
Test & treat 445.92 152.95 0.343 Dominated
Endoscopy 410.24 157.53 0.384 1396.85
Test & scope 571.32 202.82 0.355 Dominated
% Healing of functional dyspepsia with eradication treatment 0.58

Empirical treatment 266.29 75.89 0.285 -
Score & scope 305.04 105.85 0.347 483.17
Test & treat 318.08 152.68 0.480 352.10
Endoscopy 410.24 157.563 0.384 Dominated
Test & scope 571.32 202.82 0.355 Dominated
Prevalence of Hp in dyspepsia 0.26

Empirical treatment 266.29 75.89 0.285 -
Score & scope 305.04 105.85 0.347 483.17
Test & treat 472.45 150.71 0.319 Dominated
Endoscopy 410.24 157.53 0.384 1396.85
Test & scope 534.64 174.83 0.327 Dominated
Prevalence of Hp in dyspepsia 0.675

Empirical treatment 266.29 75.89 0.285 -
Score & scope 305.04 105.85 0.347 483.17
Test & treat 432.75 152.76 0.353 Dominated”
Endoscopy 410.24 157.53 0.384 1396.85
Test & scope 571.73 203.54 0.356 Dominated

Hp, Helicobacter pylori. Dominated”, strategy dominated using the ‘extended dominance’ criteria. Strategies are listed in order of increasing cost.
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evaluated prospectively, confirming a value of 75% for
organic dyspepsia when applied by primary care doctors
and of 82% when applied by gastroenterologists [51]. The
higher discriminant power of the scoring system over the
H. pylori test [24] can explain the higher efficiency of
score-based strategies over H. pylori testing strategies.
This scoring system has been shown to be very useful in
the process of the referral of dyspeptic patients from
primary care to endoscopy units [51,67], especially in
cases of long waiting lists for endoscopy [68].

Other studies have analysed the cost-effectiveness of
different strategies in dyspepsia by using decision
analyses with different results [19,69-72]. Most of them
suggest that test and treat, or empirical antisecretory
treatment [9,23,73] are more cost-effective than endo-
scopy, whereas others have shown that endoscopy is the
most cost-effective approach [21,22].

One important aspect to consider in the approach to
dyspepsia is gastric cancer. Although an initial endoscopy
strategy would detect all tumours, and some cancers can
be missed if prompt endoscopy is not performed, a
decrease in gastric cancer survival is not clearly demon-
strated if an endoscopy is delayed a couple of months
[74]. The incidence of cases of gastric cancer are
negligible in younger patients in our population [24],
and alarm symptoms are usually good predictors of the
suspicion of gastric cancer [75], which will be detectable
with a score and scope strategy. Test and scope cannot
detect all gastric cancers because a small percentage of
tumours are H. pylori negative. Neither test and treat nor
empirical treatment could detect any gastric cancer case,
although in some contexts eradication treatment has
proved to be useful in reducing the development of some
cases [76].

Several limitations should be pointed out in this analysis
associated with the assumptions used, and in defining the
baseline clinical-economic setting of care. First, local data
come from an area of high prevalence of H. pylori
infection (68-70%) [24,77] and a prevalence of ulcer
disease among dyspeptic patients of 27% [24]. The high
rate of ulcer disease is probably due to the fact that local
data were obtained in a study on the relationship of
symptoms of dyspepsia with endoscopic diagnosis, in
which the delay between inclusion and the performance
of endoscopy was less than 10 days. Recent studies have
shown that the rate of ulcers among dyspeptic patients is
decreasing [78,79], and other authors believe that lower
rates of peptic ulcer among dyspeptic patients only
reflect ulcer disease healed during the waiting list period
for endoscopy [78]. However, it is very important to point
out that the decision analysis model was robust in the
face of changes in the prevalence of some organic
diseases, the prevalence of H. pylori, the accuracy of
diagnostic tests, and the age of the patients, score and

scope being the most efficient strategy, followed by
endoscopy. In particular, results did not change for higher
and lower values of the prevalence of H. pylori in
dyspepsia, ensuring the generalizability of the results to
contexts with a lower H. pylori prevalence.

Second, the temporal horizon considered in the analysis
was one year post-therapy, according to the effectiveness
measure used and the costs included in the analysis (i.e.
the number of asymptomatic patients in each branch one
year after the initial treatment). This fact is relevant
because it does not allow the inclusion of alternative or
complementary diagnostic procedures and therapies after
the first year of treatment, neither does it take into
consideration relapses or the worsening of diseases,
H. pylori infection, or resistance to the eradication
treatment used. We abstained from constructing a longer
time horizon model, to avoid the problems that assump-
tions about disease recurrence and alternative treatments
would impose. In case there was good quality scientific
evidence on these variables, a longer time horizon should
be used in order to include all the consequences of the
therapies. In addition, recent studies about quality of life
of dyspeptic patients suggest lower cost-effectiveness
ratios for those strategies that emphasize early eradication
[80].

Third, because the analysis was carried out from the
perspective of the public healthcare payer instead of the
societal perspective, no indirect costs were included in
the model. Productivity losses could be relevant in
dyspepsia, a disease with high associated indirect costs
as a result of the symptoms, tests, and medical visits [81].
However, one could say that productivity losses would be
smaller in the case of score and scope, an alternative that
involves the least number of medical visits, and the least
delays in terms of, for example, waiting time for results of
tests and invasive procedures.

Fourth and also related to costs, in the base case analysis
we used costs obtained from the accounting system of the
hospital. When using public tariffs in the sensitivity
analysis, cost-effectiveness ratios are slightly higher,
because tariffs are higher or lower than costs, depending
on the procedure. Tariffs, as charges, do not usually
reflect the real cost of procedures [82,83]. Using higher
estimations of costs, the reimbursement fees of private
insurers, the model yielded higher cost-effectiveness
ratios, but maintained the same relative order of the
compared alternatives (Table 3). Therefore, one could say
that the same results would be obtained in other
healthcare contexts in which, for example, endoscopy
costs are much higher [84].

Finally, the decision analysis had implicitly adopted
percentages of compliance with drug therapies and
diagnostic test uptakes of 100%. The risks associated
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with the performance of any of the specific diagnostic
tests were not considered in the analysis, nor were the
adverse effects of antisecretory and eradication therapies,
or endoscopy. Dyspeptic symptoms cause significant
disutility that should be incorporated into future cost-
effectiveness analyses of management strategies [85]. In
this sense, the inclusion of patient preferences regarding
the different diagnostic tests may be an interesting
research area, using the most recently published scien-
tific evidence and applying cost—utility analysis. Although
we are aware of the recommendations of the Panel on
Cost-effectiveness Analysis about the use of QALYs [86],
we did not use them because of the absence of validated
data on quality of life about dyspepsia in our context [87].

In conclusion, the current analysis showed that a
management strategy based on score and scope is the
most cost-effective approach. According to these results,
we would recommend stratifying patients by a score
system, referring first to endoscopy patients at higher risk
of organic dyspepsia. Further studies taking into account
the limitations found in this study should be designed,
both with regard to the quality of scientific evidence on
effectiveness data, the validity of the assumptions of the
baseline analysis, and the measured costs, considering
always its applicability in primary care [87,88]. In the
meantime, the results of this study could be included in
clinical practice guidelines, once validated in each
particular setting, contributing to decrease the existing
variations, and to higher standards of care.
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CAPITULO 5

Una reconsideracion del valor del gasto sanitario
agregado. Nuevos enfoques economicos

e implicaciones para la adopcion de politicas publicas
en Espana

A. Garcia-Altés y J. Puig-Junoy

Introduccion

El objetivo de este capitulo es describir y analizar las aportaciones recientes de la
economia de la salud a la interpretacién del valor del gasto en servicios sanitarios.

Existe confusion frecuente entre el crecimiento del gasto sanitario (o de alguno de
sus componentes) y el aumento del precio de la atencion sanitaria. Las medidas econd-
micas del valor de los servicios sanitarios se encuentran sesgadas por el hecho de asumir
la hipétesis implicita, utilizada en la contabilidad nacional, de que el valor de los servi-
cios sanitarios es simplemente igual al gasto. Este hecho se debe sobre todo al insufi-
ciente conocimiento y medida de los cambios en los precios de la atencién. Para valorar
y obtener implicaciones de la observacién del crecimiento del gasto sanitario, resulta
necesario tratar de separar el aumento de la atencién (cantidad y calidad de ésta) del
aumento de su precio.

En segundo lugar, es importante tener en cuenta que el crecimiento del gasto sanita-
rio debe ponerse en relacién con el valor econémico de las mejoras en la supervivencia
y en la calidad de vida que las innovaciones introducidas en el campo sanitario hayan
aportado. Los estudios que han aplicado nuevos enfoques econémicos a este problema,
como el andlisis coste-beneficio generalizado (ACB), permiten evaluar de forma mone-
taria el impacto global en condiciones reales de las innovaciones en el tratamiento de
una enfermedad a lo largo del tiempo (productividad media de la atencién sanitaria).

Finalmente, la reconsideracién del valor econémico del gasto en servicios sanitarios
ha conllevado la descripcién y andlisis de la construccién de nuevos indicadores del ni-
vel de bienestar atribuible a la atencién sanitaria, utilizando medidas que escapan al
convencionalismo de la contabilidad nacional. Entre estas nuevas medidas de bienestar,
el capital-salud y la renta-salud son una referencia a partir de las cuales puede juzgarse
la bondad de los aumentos del gasto sanitario.

Este trabajo se organiza de la forma siguiente. Para analizar estos tres aspectos, se
realiza una revision de las limitaciones metodoléogicas de las medidas convencionales
del gasto sanitario, con especial referencia a la problematica relacionada con la cons-

157



158 Capitulo 5

truccion de indices de precios y a la separacion del gasto sanitario en cambios en las
cantidades (y la calidad) y cambios en los precios de la atencién.

También se revisan los métodos y los principales resultados de la literatura que re-
cientemente ha aplicado el llamado andlisis coste-benefico (ACB) generalizado en el
conjunto del gasto sanitario en Estados Unidos y en determinadas enfermedades selec-
cionadas. Asimismo, se realizan una descripcion y un andlisis de la posicién relativa del
sistema sanitario espaiol en los estudios que han llevado a cabo medidas de nuevas
magnitudes macroeconémicas que implican una mejor aproximacion al bienestar «sa-
nitario», como el capital-salud y la renta-salud. De todo ello se obtienen ilustraciones
empiricas y lecciones para la politica sanitaria espaiiola.

El aumento del gasto no equivale a pagar un precio mas elevado
por la salud

En una encuesta reciente, la mayoria de economistas de la salud, gestores sanitarios y
clinicos espafioles confirmaban creer que el cambio tecnologico habia sido la causa mds
importante del aumento en la proporcién del PIB destinada a sanidad en los dltimos
30 afios (Puig-Junoy y cols., 2000). No obstante, en principio, el cambio tecnolégico
puede hacer aumentar o disminuir el coste de producir determinado servicio sanitario.
De hecho, algunas innovaciones han permitido sustituir tratamientos costosos por pro-
cedimientos menos caros —sustitucién de tratamientos— mientras que otras han conse-
guido mejoras marginales en el estado de salud del paciente o han implicado una posi-
bilidad de tratamiento nueva para pacientes para los cuales antes no existia ninguna
alternativa —extensién de tratamientos— (Gelijns y Rosenberg, 1994). La direccion y el
coste del desarrollo econ6mico estin directamente relacionados con la manera de tomar
las decisiones de adopcién de nuevas tecnologias, asi como las de utilizacion de las pre-
viamente disponibles.

Las innovaciones tecnolégicas no conducen inevitablemente al crecimiento del gasto
(inevitabilidad relacionada con la tecnologia como factor exégeno a la gestion sanita-
ria). Ahora bien, el conocimiento descriptivo empirico disponible en el &mbito interna-
cional presenta un consenso aparente al sefalar que, en realidad, el efecto global del
cambio tecnolégico ha llevado a una tendencia al alza en los costes.

La mayoria de los intentos académicos por cuantificar la conexion entre tecnologia y
aumento del gasto sanitario han optado por la descomposicion del crecimiento del gas-
to, de manera parecida a como se hace en crecimiento econédmico, y han asignado el fac-
tor residual (aquella parte del gasto que no puede explicarse por los otros factores) al
cambio tecnolégico. Este ha sido, precisamente, el procedimiento utilizado en el capitu-
lo 3 de este trabajo. Sin embargo, un problema importante que aparece al medir el gasto
sanitario es que los indices tradicionales de precios aplicados a los servicios sanitarios y
a los medicamentos tienden a confundir los aumentos de coste con aumentos de precios
debido a las dificultades para medir los cambios en la calidad del producto que aportan
las innovaciones (Berndt y cols., 2002).

Los indices de precios miden los cambios en los precios nominales y, a su vez, tienen
importantes aplicaciones y repercusiones al nivel de la vida diaria en la politica fiscal y
monetaria, en la actualizacién de impuestos, transferencias, bonos y salarios, pensiones,
y en la medida de los cambios en la productividad y los salarios reales, por poner algu-
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nos ejemplos. En lo que se refiere a los indices de precios médicos, existen otras razones
por las cuales hay que preocuparse, como las dificultades en la medida de los cambios
en el producto real y la productividad de los servicios sanitarios, y la medida del gas-
to en sanidad {Newhouse, 2001).

Los indices de precios incluyen una cesta de mercado de servicios especificos. Los
problemas aparecen a la hora de incluir cambios en la calidad de los servicios o servicios
nuevos ( Newhouse, 2001 ):

1. Aunque la tecnologia asociada a los servicios cambie, la definicion de los servi-
cios incluidos en la cesta de mercado no cambia.

2. Lo mismo sucede cuando un firmaco sustituye a un procedimiento quirargico,
como fue el caso del tratamiento de las dlceras de estomago en la pasada década.

3. El indice de precios sigue sin tener en cuenta la sustitucion de procedimientos
hospitalarios o extrahospitalarios por firmacos y, en general, la aparicion de mé-
todos alternativos mds baratos de tratamiento, y no refleja los ahorros que se
ocasionan.

4. Tampoco recogen los cambios en la gestion de los pacientes que en el dmbito
hospitalario puedan generar una disminucién de la estancia.

5. Aunque los nuevos servicios supuestamente aumentan el bienestar con la mejora
en el estado de salud, el cambio en el bienestar no queda recogido en los indices
de precios oficiales.

6. La frecuencia con que se recalibra el indice es también importante ya que en ge-
neral tiende a exacerbar estos efectos.

7. Los indices también ignoran todas las mejoras en la eficiencia en la produccion
de servicios sanitarios.

Un ejemplo recientemente estudiado es el de las enfermedades mentales. El gasto en
enfermedades mentales ha ido en aumento y es un drea de especializacion médica
en que hay continuos avances farmacolégicos, como han sido los nuevos antipsicoticos.
Sin tener en cuenta los cambios en la calidad de la atencién, el coste del tratamiento de
la esquizofrenia ha aumentado a un ritmo del 0,5 % anual. En cambio, si se mantienen
constantes en el tiempo la calidad y las caracteristicas de los pacientes, el coste medio
del tratamiento ha disminuido el 5,5 % (Frank y cols., 2003).

Asi pues, los indices de precios tradicionales no recogen los cambios que se suceden
en la atencién médica y farmacéutica, y las consecuencias para los costes del tratamien-
to de los pacientes. Dado que no se tiene en cuenta el cambio en la calidad de los pro-
ductos, todo se asimila a un puro cambio de precios y se realizan valoraciones de gasto
sobreestimadas. Al respecto, son varias las recomendaciones de los expertos para mejo-
rar los indices, evitar los sesgos y obtener mejores estimaciones (Newhouse, 2001;
Schultze y Mackie, 2002).

Valor economico de los cambios en las tecnologias médicas y farmacéuticas

Para ser de utilidad para la toma de decisiones e informar de su productividad, la
medida del valor de las innovaciones médicas ha de tener en cuenta ¢l cambio en los
costes y los beneficios obtenidos. Los costes del cambio tecnolégico serian los cambios
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en los costes presentes v futuros de las condiciones clinicas estudiadas. Los beneficios
estarian representados por el valor del cambio en las mejoras del estado de salud y las
ganancias en productividad derivadas (menor pérdida de dias de trabajo). La diferencia
entre el aumento de costes y de beneficios determinari el valor de las innovaciones mé-
dicas.

En los ultimos afos, ha aparecido una literatura creciente que tiene como finalidad
llevar a cabo una valoraciéon monetaria de la productividad del cambio tecnolégico en
el tratamiento de enfermedades concretas a lo largo del tiempo. En realidad, se trata de
ACB que huyen de la evaluacién de tecnologias concretas en condiciones ideales y que
aplican el ACB de manera generalizada a todas las innovaciones aplicadas a una enfer-
medad determinada en condiciones reales de determinado pais o region durante un lar-
go periodo de tiempo, lo que llamaremos andlisis coste-beneficio generalizado. Los re-
sultados de este tipo de estudios permiten una aproximacion a la productividad media
de la atencion.

Desde el punto de vista del método empleado, el grado de sofisticacién analitica
puede ser bastante diferente. Una primera propuesta seria la utilizada por Cutler y Mc-
Clellan, analizando varias condiciones clinicas especificas (Cutler y Berndt, 2001; Cutler
y McClellan, 2001a). A partir de datos agregados de gasto en diferentes momentos del
tiempo, puede calcularse el coste del tratamiento de cada una de las condiciones clini-
cas. De manera parecida, y a partir de datos de supervivencia, puede calcularse el au-
mento en el nimero de anos de vida ganados por pacientes tratados con un mismo pro-
blema de salud en diferentes momentos del tiempo, a los cuales puede aplicarse un
valor econdmico. La diferencia entre el valor econémico de los anos de vida ganados y
el aumento en el coste del tratamiento refleja la productividad de las tecnologias aplica-
das al tratamiento de las condiciones clinicas seleccionadas.

El caso de los nifios con bajo peso al nacer es bastante espectacular como ejemplo,
tal y como ilustran Cutler y McClellan, a partir de un andlisis realizado con datos de Es-
tados Unidos (Cutler y McClellan, 2001b). Hacia el ano 1950, poco podia hacerse para
que un nifo que naciese con un peso inferior a los 2,5 kg sobreviviese. La mortalidad
era del 18 % en estos casos y del 70 % para los que nacian con un peso por debajo de
1,5 kg. Dado que la tecnologia de que se disponia para atender a estos ninos era mds
bien escasa, también era reducido el coste que comportaba. Hacia la década de 1990, ya
se disponia de muchos mds servicios para ayudar a estos ninos a sobrevivir, con un cos-
te aproximado de 40.000 délares, que incluian el coste durante el periodo del nacimien-
to, el coste de tratar las complicaciones derivadas del nacimiento prematuro y los costes
no médicos relacionados (como la educacion especial).

Ahora bien, la mortalidad disminuyé mucho también en ese periodo de tiempo, ya
que representd un aumento de 12 anos en la esperanza de vida al nacer para estos ninos.
Si se da un valor de 100.000 délares a cada ano de vida ganado y se calcula su valor ac-
tual, el valor del aumento de la esperanza de vida es de 240.000 délares por nino. Si se
comparan los 240.000 délares de beneficio con los 40.000 délares de coste, la conclusion
parece clara: los cambios tecnolégicos asumidos en esta drea han representado un au-
mento de costes, pero los beneficios atin son mayores. En la tabla 5-1 pueden apreciarse
estos resultados, asi como las conclusiones de la investigacion sobre el valor de los cam-
bios en otras 4 tecnologias médicas y farmacéuticas en Estados Unidos.

Cutler y Huckman presentan un andlisis que, con un objetivo parecido, tiene una
metodologia més sofisticada, aplicada al caso del cambio tecnolégico en el tratamiento
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Tabla 5-1. Valor de los cambios en las tecnologias médicas y farmacéuticas en Estados Unidos

‘ Cambio en Resultado
el coste del
tratamiento Valor Beneficio neto
Condicidn Afos (en ddlares) Cambio® (en ddlares) {en ddlares)
Macidos de bajo peso 1950-199) 40,000 12 AVG 240,000 200.000
Ataque de corazin 1984-1998 10.000 1 AVG 70000 60000
Depresion 1991-1996 0 Probabilidad superior de remisién con
cierto coste para los ya tratados®
<0 Mas individuos tratados, con beneficios
superiores a los costes
Cataratas 19691998 0 Mejoras sustanciales en la calidad sin
ningin aumento de costes para los ya
tratados
<0 Mis individuos tratados, con
beneficios superiores a los costes
Cancer de mama 1985- 1996 20,0040 0,33 AVG 20,000 1]

Cambios en la esperanza de vida {AVG: afios de vida ganados).
PReduccidn del 20 % en el coste por remisién.
Adaptado de Cutler y McClellan, 20011

de los ataques de corazén (Cutler y Huckman, 2003). Las opciones de tratamiento son
basicamente dos: el tratamiento clinico con medicamentos tromboliticos y la cirugia. La
cirugia de bypass, desarrollada a finales de la década de 1960, permite la insercién de
una vena o arteria para obviar la arteria coronaria que estd obstruida. La angioplastia,
desarrollada a finales de la década de 1970, incorpora el uso de un catéter con el objeti-
vo de deshacer la obstruccién. Hasta entonces, los pacientes con enfermedad coronaria
grave eran sometidos a bypass coronario mientras que los moderados y menos graves
eran tratados de manera médica. Desde mediados de la década de 1990, la angioplastia
ha sido utilizada cada vez mds (sustitucién de tratamientos) con la insercién de stents
coronarios en la arteria obstruida (‘TECH, 2001 ).

El trabajo de Cutler y Huckman se basa en datos demogrificos, administrativos y cli- -
nicos de pacientes hospitalizados del Estado de Nueva York entre los afios 1982 (inicio
aproximado del uso generalizado de la angioplastia en Estados Unidos) y 2000, Median-
te analisis de regresion se analizé la expansion del uso de la angioplastia y el grado de
sustitucién entre el bypass y la angioplastia en el periodo de tiempo analizado, asi como

la relacién entre el uso de angioplastia y la mejora de la mortalidad, ajustando por el di-

ferente riesgo de la poblacién que recibia uno u otro tratamiento. Los resultados refle-
jan que la angioplastia sustituyé al bypass coronario de manera progresiva en el periodo
1989-2000 en el 25 %. Mientras que el crecimiento de las tasas de utilizacion de la an-
gioplastia representé mayor coste total, este aumento fue compensado por el hecho de
sustituir procedimientos de bypass (mds caros). En cuanto a los resultados clinicos, los
pacientes que recibieron una angioplastia tuvieron una probabilidad menor de morir én
el hospital que los pacientes que recibieron bypass.

Si se asume una supervivencia de 10 afios para los pacientes que reciben una angio-
plastia y un beneficio de 20.000 délares anuales por paciente curado de un ataque de
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corazon (0,2 AVACs x 100.000 délares), y ninguna ganancia derivada de la sustitucién
de tratamientos, el beneficio total de la realizacién de 100 angioplastias es de 2,5 millo-
nes de délares. 5i se resta el coste de estas angioplastias (0,5 millones de délares), el be-
neficio neto es de 2 millones de délares (tabla 5-2). Asi, puede concluirse que en el irea
del tratamiento de los ataques de corazon, el aumento del gasto ocurrido es menor que
el beneficio obtenido, incluso después de haber tenido en cuenta la expansion y la susti-
tucién de tratamientos acaecida.

Hay dos factores comunes en estos estudios. Primero, al igual que en la mayoria de
los casos ilustrados en la tabla 5-1, los aumentos de costes no superan los aumentos en
beneficios. Y, en segundo lugar, los estudios utilizan un valor monetario por afio de vida
ganado. Aunque éste es un parimetro clave en estos estudios, generalmente se toma
como una variable exégena y su valoracién es muy controvertida. La referencia habitual
en este tema son los trabajos de Viscusi (Viscusi, 1993; Viscusi y Adler, 2003), que esta-
blece el valor de promedio de 1 aio de vida en 100.000 délares. La justificacién de esta
cifra procede de estudios sobre el valor estadistico de la vida obtenido a partir de la refe-
rencia en el mercado de trabajo, que sitian este valor entre 70.000 y 175.000 délares si
bien existen metodologias alternativas (Puig-Junoy y cols., 2001). En caso de que se uti-
licen valores distintos, esto dificulta la comparacién de los estudios (Tolley y cols., 1994;
Meyer, 2002). También es importante destacar que el uso de un valor promedio no per-
mite contemplar que la valoracién del afo de vida varia, sobre todo segin la edad de los
individuos y segtin la calidad de vida con que se vive la mayor supervivencia.

Medida del bienestar relacionado con la salud de la poblacion
Capital salud
Las mejoras en el estado de salud conseguidas a lo largo del tiempo son, en realidad,

un aumento del capital o de los activos de que d1sp|:-nen los individuos. El capital mo-
netario de un individuo es el valor monetario de su riqueza en un momento determina-

Tabla 5-2. Implicaciones de la angioplastia en la productividad médica

Mumero de angioplastias adicionales 104
Debidas a expansion del tratamiento 68
Debidas a sustitucidn de tratamientos 1
Beneficio de la expansion del tratamiento
MNimero de pacientes curados de ataque de corazén 12,2
Beneficio de ser curado, por paciente y aio 20.000 délares
Supervivencia estimada por paciente 10 afos
Beneficio total de ser curado de ataque de corazén 2448000 délares
Beneficio de la sustitucion de tratamientos NC
Beneficio de 100 angioplastias 2.448.000 ddblares
Coste de 100 angioplastias 450.014 dolares
Beneficio neto de 100 angioplastias 1.997.986 dolares
Beneficio neto por angioplastia 19.980 dilares

MC: no puede calcularse,
Adaptado de Cutler ¥ Huckman, 2003,
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do del tiempo (magnitud de tipo stock). El capital humano de los individuos a menudo
se ha identificado s6lo con el valor de su formacion y experiencia, y se ha omitido la im-
portancia del valor de la salud como parte integrante del capital humano. Asi, de mane-
ra paralela, deberia hablarse de capital salud como el valor que tiene la salud (esperanza
de vida y calidad de vida relacionada con la salud) de la cual se espera que podri disfru-
tar un individuo.

La economia se ha preocupado de medir y estudiar los cambios en el stock de capital
publico y privado de una economia, asi como los cambios en su stock de capital huma-
no, como factores muy importantes de su crecimiento econémico. En el caso de la eco-
nomia espanola pueden consultarse magnificas series temporales de capital publico, pri-
vado y humano producidas por el Instituto Valenciano de Investigaciones Econdémicas y
la Fundacién BBVA. Resulta paradéjico, en cambio, que atin no se disponga de medidas
parecidas para medir y estudiar los cambios en el capital salud, que seguramente es el
activo que mds se ha transformado a lo largo del siglo xx y uno de los que puede haber
contribuido tanto o mas que el capital monetario y/o humano al bienestar y al creci-
miento econémico. Asi, jcudl es el valor del activo capital salud?, ;como ha cambiado el
valor de este activo a lo largo del tiempo?

Mo ha sido hasta los afos mds recientes que la literatura econdmica se ha hecho eco
del interés por conocer los cambios en el activo capital salud como magnitud macro-
econémica. El valor de un activo monetario depende del valor esperado de las rentas
que de él puedan obtenerse. El valor del activo capital salud correspondera al valor mo-
netario actual de la salud, de la cual se espera que un individuo pueda disfrutar a partir
de una edad determinada. Asi, por ejemplo, podemos hablar del capital salud al nacer, a
los 40 o a los 60 anos.

Bajo este punto de vista, puede llevarse a cabo una comparacion del tipo ACB gene-
ralizado entre el valor monetario del aumento del capital salud para una poblacion de-
terminada a lo largo del tiempo y el valor actual del aumento de la inversion en servi-
cios sanitarios (el mayor coste de las innovaciones médicas y farmacéuticas). El
resultado de la comparacién serd el beneficio neto de la inversién, es decir, podremos
saber si el aumento del gasto es mayor o menor que el beneficio obtenido. Esta es, preci-
samente, la caracteristica del replanteamiento economico del valor del gasto en sanidad:
para saber si gastamos demasiado o demasiado poco en sanidad, hace falta conocer el
beneficio neto del gasto o inversion en capital.

Las estimaciones pioneras de la magnitud del capital salud para la economia de Esta-
dos Unidos son las de Cutler y Richardson (Cutler y Richardson, 1997, 1998, 1999). Es-
tos autores estiman el capital salud, utilizando informacion sobre la esperanza de vida
de determinada poblacion a cada edad, la prevalencia de problemas de salud para los
cuales sobreviven en cada estado y la calidad de vida asociada a la supervivencia con de-
terminado problema de salud.

La salud media de una persona a determinada edad serd igual a la probabilidad de
sobrevivir hasta aquella edad, multiplicada por la calidad de vida media de los indivi-
duos que sobreviven a aquella edad (anos de vida ajustados por calidad, AVAC). El coe-
ficiente que mide la calidad de vida se mueve en una escala entre 0 (estado de salud
muerte) y 1 (estado de salud perfecta). Si multiplicamos esta salud media a determinada
edad por el valor monetario de 1 ano de vida en buena salud, constante a lo largo del
tiempo e igual para todos los individuos, obtendremos el valor monetario de la salud de
este individuo. Por tanto, en la préctica, para llevar a cabo la estimacion empirica del ca-
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pital salud, hace falta, primero, evaluar la salud a cada edad; segundo, estimar el valor
monetario de 1 ano de vida en buena salud, y tercero, calcular el valor actual, aplicando
una tasa de descuento. '

Cutler y Richardson (Cutler y Richardson, 1999) utilizan este enfoque, seleccionan-
do 9 estados de salud identificados en una encuesta de salud en Estados Unidos entre
1970 y 1990, que permite saber la incidencia de cada uno de ellos. El coeficiente de cali-
dad de vida en cada estado de salud lo obtienen a partir de la autopercepcion del estado
de salud de los encuestados. Los autores escogen un valor monetario del afio de vida en
buena salud de 100.000 délares y una tasa de descuento del 3 %. La aplicacién de este
método para los afios 1970 y 1990 en Estados Unidos da como resultado un aumento del
capital salud de 94.000 délares al nacer v de 169.000 délares a los 65 afios (tabla 5-3).
Esto equivale a un aumento limitado del 4 % en el stock de capital al nacer en estos 20
anos y, en cambio, un aumento del 29 % en el stock de capital a los 65 anos.

Los autores calculan el valor actual del aumento del gasto sanitario por persona en
Estados Unidos entre 1970 y 1990 con los mismos pardmetros que los utilizados para el
cdlculo del capital salud y obtienen que el cambio en el gasto sanitario (la inversién) es
muy inferior al valor del cambio del capital salud (tabla 5-3). Ahora bien, el capital sa-
lud ha aumentado por razones diversas, una de las cuales es la inversién en servicios
sanitarios. La ratio de efectividad de la tabla 5-3 indica que el 27 % de la mejora en el
capital salud deberia ser atribuida al mayor gasto sanitario para que el aumento en
el capital fuese igual al valor de la inversion (es decir, beneficio neto 0) o, lo que es lo
mismo, para que la inversién en tecnologias médicas y farmacéuticas no tenga rentabili-
dad negativa.

Una opcién para contrastar esta situacion es calcular el capital salud y el beneficio
neto del mayor gasto en tecnologias médicas y farmacéuticas de las cuales se disponga
de informacién directa sobre su contribucién a la mejora del estado de salud. En la ta-
bla 5-4 se presentan los resultados de la estimacién del capital salud y el beneficio neto
de la inversion en el tratamiento de las enfermedades cardiovasculares y el cincer.

El anilisis de estas dos enfermedades concretas pone de relieve que existe una fuerte
heterogeneidad en los cambios en el capital salud y en la rentabilidad del gasto en inno-
vaciones, tanto entre enfermedades como entre diferentes grupos de edad. En las enfer-
medades cardiovasculares, s6lo hace falta que el aumento de la inversién sea responsa-
ble del 8 % de la mejora en el capital salud para que no se obtenga ninguna rentabilidad
negativa en los mayores de 65 anos, pero en cambio ha de ser del 64 % para los recién

Tabla 5-3. Crecimiento del capital salud en Estados Unidos (1970-1990)

Capital salud Cambio entre 1970 y 1990
Ratio
1970 1990 Capital salud  Gasto sanitario  efectividad
Al nacer 2.350 2.444 94 25 0,27
A los 65 afios 590 759 169 45 0,27

Miles de ddlares (tasa de descuento del 3 %),
Adaptado de Cutler y Richardson, 1999,
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Tabla 5-4. Variacion del capital salud en Estados Unidos atribuible a enfermedades cardiovasculares y
cancer (1970-19H))

S

Cambio entre 1970 y 1990
Ratio
Capital salud Gasto sanitario efectividad
Al nacer Cardiovasculares 5 k] 0,64
Cancer =2 3 -
A los 65 anos Cardiovasculares 69 fi 0,08
Cancer -12 4 -

Miles de ddlares (tasa de descuento del 3 %),
Adaptado de Cutler y Richardson, 1999.

nacidos. La situacion para el caso del cincer parece muy diferente: el cancer ha reducido
el valor del capital salud entre 1970 y 1990 en Estados Unidos tanto al nacer como a los
65 afios. La inversién en tratamientos contra el cincer no pasaria la prueba del valor ac-
tual del beneficio neto. Sin embargo, algun trabajo posterior, como el de Lichtenberg
(2004), muestra resultados mucho mas favorables para los nuevos medicamentos para
el tratamiento del cincer. Este autor ha estimado que, en Estados Unidos, los medica-
mentos nuevos han aumentado en 1 ano la esperanza de vida de los pacientes con can-
cer entre 1975 y 1995, lo cual implicaria un coste de 3.000 délares por ano de vida gana-
do, cifra muy inferior al valor econémico del ano de vida empleada en la mayoria de
estudios economicos.

La tinica estimacion disponible en Europa del valor de los cambios en el capital sa-
lud hasta este momento corresponde a Suecia. El estudio de Burstrém ha calculado el
cambio en el capital salud en Suecia entre 1980 y 1981 y entre 1996 1997 (Burstrom y
cols., 2003). En este trabajo se utiliza el mismo valor monetario por AVAC ganado y la
misma tasa de descuento que en los trabajos de Cutler y Richardson en Estados Unidos,
pero utilizando informacién sobre calidad de vida mucho mads precisa. Los resultados
obtenidos para Suecia muestran que el valor monetario del capital salud ha aumentado
en el periodo estudiado si bien la variacién es menor para los nifios e, incluso, negativa
para las nifas (tabla 5-5). En cambio, el mayor aumento del capital salud se presenta en
los hombres, en especial entre los mayores de 65 afos.

Renta salud

Los cambios en el valor del capital salud a lo largo del tiempo se producen porque
cambia la esperanza y la calidad de vida. Al igual que el valor del capital humano depende
de la capacidad para generar rentas futuras, el capital salud depende de los afios de vida
que le queden a un individuo y de su calidad de vida. La renta nacional es el consumo mi-
ximo anual que una economia puede permitirse con su dotacién de recursos. Si tenemos
en cuenta que los avances médicos permiten a las personas vivir mis tiempo y con mds
calidad de vida, entonces se ha de anadir a la medida de renta nacional el valor o la utili-
dad del consumo equivalente de las mejoras de salud. Esta medida seria la renta salud.
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Tabla 5-5. Crecimiento del capital salud en Suecia (1980/1981 y 1996/1997). Tasas de crecimiento real
anual acumulative

Edad Hombres Mujeres
Al nacer 0,5 =30
Alos 16 anos 1,9 -1,6
A los 25 afios 3.0 0,2
A los 35 afios 4.4 1,8
A los 45 afios 7.2 38
Alos 55 afios 10,4 3,5
A los 65 afios 13,6 7.9
Alos 75 afos 17,5 10,1

Miles de ddolares (tasa de descuento del 3 %),
Adaptado de Burstrém y cols., 2003,

Este ultimo enfoque ha sido sugerido recientemente por Nordhaus (Nordhaus,
2002). Si s6lo se tienen en cuenta los cambios en la esperanza de vida, este autor en-
cuentra que entre 1975 y 1995 el consumo por persona ha crecido en Estados Unidos a
razén del 2 % anual, mientras que el valor de la renta salud aumento6 entre el 1,6 y el
2 % anual (tabla 5-6). Desde 1900 hasta 1995, el consumo real crecid el 2,1 % anual,
mientras que el valor de la renta salud lo hizo entre el 2,2 y el 3 % anual. Asi, en conjun-
to, el crecimiento del valor monetario de las mejoras en la esperanza de vida ha sido, in-
cluso, mayor que el de la renta consumida.

Cabe mencionar como limitacién que, por dificultades en las estimaciones y por fal-
ta de datos, el autor incluye el valor del aumento de la esperanza de vida, pero no inclu-
ye el valor de la reduccién en morbilidad. Es razonable asumir que, en caso de incluirse
la reduccién en morbilidad, atin seria mayor el valor de la mejora en estado de salud.
También hay que afirmar que esta aproximaciéon no permite atribuir el aumento en el
valor del estado de salud a ningiin gasto o inversion especifica, ni saber si las mejoras se
deben a investigacién biomédica o a mejoras en infraestructura y educaciéon para la sa-
lud, o si han sido propiciadas por un conocimiento propio o importado. A pesar de
esto, esta metodologia resulta muy atractiva ya que permite calcular el valor de las ga-
nancias en estado de salud y compararlo con otras magnitudes econémicas relevantes
en las economias.

De hecho, es interesante observar que uno de los parimetros de comparacion del ni-
vel de desarrollo de las economias es la renta per capita, tanto a nivel estatico como en
crecimiento econdmico y series temporales a lo largo del tiempo. Al respecto, hay evi-
dencia que indica gran divergencia en la renta per capita de los paises pobres y ricos, y
esa divergencia se ha hecho mayor con el tiempo puesto que los paises ricos se han he-
cho mis ricos y los pobres han permanecido estancados o con un crecimiento muy pe-
queno.

Sin embargo, la inclusién de la renia salud en las valoraciones de la renta per capita
en los paises permitiria establecer comparaciones mds precisas. El andlisis de Becker y
cols. (2001) va en esta direccién: tener en cuenta el impacto de la ganancia en esperanza
de vida en la evolucién del bienestar econémico de los paises. Los autores asignan valo-
res monetarios a las ganancias en esperanza de vida experimentadas en distintos paises
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Tabla 5-6. Crecimiento de la renta y de la renta salud en Estados Unidos. Tasas de crecimiento real
anual acamulativo

1900-1925 1925-1950 1950-1975  1975-1995

Consumo 2,0 1.8 2.4 2,0
Henta salud 2.3 32 1,8 1,6

Valor monetario del afo de vida de 95.300 délares v una tasa de descuento del 3 %,
Adaptado de Nordhaus, 2002,

entre 1962 y 1995 (Usher, 1973; Rosen, 1988; Murphy y Topel, 1999). La tabla 5-7 pre-
senta los resultados de los valores de las ganancias en esperanza de vida en el caso de
distintas regiones del mundo.

Tal y como puede observarse, para los valores de las ganancias en esperanza de
vida, el nivel de renta tiene un efecto muy fuerte: las regiones ricas tienden a dar un
valor mas alto a estas ganancias, aun cuando éstas sean cuantitativamente menores.
Australia, Europa y Norteamérica dan un valor de 16.712 délares a 7 anos de vida ga-
nados mientras que Africa da un valor de 3.229 ddélares a 9 anos de vida ganados. El
efecto positivo de la renta se debe al hecho de que las extensiones marginales en la es-
peranza de vida son mds valiosas para valores mas altos de consumo en esta mayor es-
peranza de vida o, de manera equivalente, para valores mds altos de nivel de renta.
También puede apreciarse en la tabla 5-7 el crecimiento de Asia, la regién que experi-
menta mayor crecimiento del PNB y de la esperanza de vida en el periodo de tiempo
considerado.

Costa y Steckel hacen estimaciones de renta salud para el periodo 1800-1970 y llegan
a las mismas conclusiones (Costa y Steckel, 1995). En el periodo 1800-1900, los aumen-
tos en renta fueron insuficientes para compensar la disminucién en esperanza de vida.
Sin embargo, en el periodo 1900-1970, el valor del aumento en salud fue muy superior:
si bien el PNB de Estados Unidos aumentd el 100 %, su aumento real (incluyendo el valor
del aumento en esperanza de vida) fue del 700 %.

Tabla 5-7. Estimaciones de las medidas de renta salud para distintas regiones del mundo (1962 y 1995)

América Australia,
Latina y Europay
Africa Asia Caribe Norteamérica
PNB 1962 (en délares de 1995) 550,06 3.967,61 1.965,79 10.201,93
1995 947,40 7.437,15 22.959,94
Esperanza de vida 1962 43 34 a9 70
1995 54 71 71 rri
Crecimiento del PNB (%) 72,3 263,7 67,0 171,5
Crecimiento de la esperanza de vida (%) 25,6 34,5 220 9.4
Valor de las ganancias en esperanza
de vida (en délares de 1995) 3.229,23 21.111,19 7.819.42 16.712,64

Fuente: adaptado de Becker y cals., 2001,
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Asi pues, la inclusion del valor de la ganancia en esperanza de vida, a la hora de ha-
cer comparaciones de renta nacional entre paises, permite comparaciones mds precisas
sobre el nivel de bienestar de cada pais. Los resultados de la tabla 5-7 indican que los
cambios recientes en esperanza de vida, contrariamente a los cambios en nivel de renta,
han reducido las diferencias en bienestar entre los distintos paises del mundo. La inclu-
sién de la esperanza de vida en la medida de bienestar tiende a aumentar la convergen-
cia entre paises en el periodo 1962-1995. Un andlisis todavia mds completo podria ir un
paso mas alld y tener en cuenta el hecho de que esta mayor esperanza de vida se traduce,
por ejemplo, en una inversién en educacion durante mas anos, hecho que también in-
fluye, a su vez, en el desarrollo econémico (Becker y cols., 2001; Philipson y Soares,
2001).

Algunas estimaciones empiricas

Becker v cols. (Becker y cols., 2001) presentan estimaciones de los valores de capital
y renta salud para muchos paises del mundo, incluyendo Espana. En la tabla 5-8 pode-
maos apreciar el crecimiento del PNB y de la esperanza de vida entre 1962 y 1995 en Es-
paia, Reino Unido, Estados Unidos y Canada.

En el periodo de tiempo analizado, Espana es el pais con mayor crecimiento del PNB
(166,4 %), casi el doble del crecimiento del Reino Unido v Estados Umidos (89,2 y
81,2 %, respectivamente), y el triple del de Canada (52,3 %). El crecimiento de la espe-
ranza de vida es del 10,3 %, valor muy parecido al crecimiento de la esperanza de vida
de Canada (10,4 %), y algo superior al del Reino Unido y Estados Unidos (8,3 y 8,1 %,
respectivamente).

Espafa da un valor de 10.705 délares a 7 ainos de vida ganados, valor parecido al del
Reino Unido, que valora 6 afios de vida ganados en 13.917 ddlares. En Estados Unidos,
en cambio, un aumento de 6 afos de vida se valora en 22.146 ddlares y en Canada se va-
loran 8 afios de vida en 21.478 délares. De nuevo puede apreciarse en este caso el efecto
del nivel de renta: los paises ricos tienden a dar un valor mis alto a las ganancias en es-
peranza de vida aun cuando éstas sean cuantitativamente menores.

Tabla 5-8. Estimaciones de las medidas de renta salud para Espaiia, Reino Unido, Estados Unidos
y Canadi (1962-1995)

Espana Reino Unide  Estados Unidos Canada

PNB 1962 (en ddlares 1995) 5.292,90 9.949,56 14.891,07 12.238,4
1995 14.102,45 18.824,93 26.979,04 . 18.640,88
Esperanza de vida 1962 70 71 70 71
1995 77 77 76 79
Crecimiento del PNB (%) 1664 49,2 81,2 523
Crecimiento de la esperanza de vida (%) 10,3 8.3 8,1 10,4
Valor de las ganancias en esperanza

de vida (en ddlares de 1995) 10,705,539 13.917,23 22.146,74 21.478,34

Fuente: adaptado de Becker y cols., 2001,
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Resumen e implicaciones politicas

El objetivo de este capitulo ha sido describir y analizar las aportaciones recientes de
la economia de la salud a la interpretacion del valor del gasto en servicios sanitarios.

Las mejoras en la esperanza de vida han sido espectaculares a lo largo del siglo xx,
pues se ha multiplicado la esperanza de vida de hombres y mujeres en mis de 2,2 veces
entre 1900 y 1995. La mejora de la supervivencia ha tendido a concentrarse en la pobla-
cion de més edad, en especial en los tltimos 20 afios del siglo xx. La contribucion de las
innovaciones en las tecnologias médicas y farmacéuticas en la mejora de la esperanza de
vida y en la calidad de vida no se encuentra bien establecida. En el caso de las enferme-
dades cardiovasculares, se ha constatado que el cambio de las tecnologias puede ser res-
ponsable hasta del 71 % de la reduccién en la mortalidad a los 30 dias por infarto agudo
de miocardio en Estados Unidos entre 1975 y 1995.

Los resultados de los estudios recientes sobre productividad de las nuevas tecnolo-
gias médicas y farmacéuticas implican la necesidad de trasladar el énfasis de la politica
sanitaria desde la contencion del crecimiento del gasto sanitario hacia la consideracién
de los costes y los beneficios en la salud de las tecnologias.

La distincién entre gasto sanitario y coste de los servicios sanitarios pasa por el uso
de indices de precios que permitan hacer estimaciones mads precisas del aumento de
precios y de la calidad. La construccion actual de estos indices no estd exenta de proble-
mas, como las dificultades en la medida de los cambios en el output real y la productivi-
dad de los servicios sanitarios, y la medida del gasto en sanidad. Los indices de precios
no recogen los cambios que se suceden en la atencién médica y farmacéutica, y las con-
secuencias para los costes del tratamiento de los pacientes. Dado que no se tiene en
cuenta el cambio en la calidad de los productos, todo se asimila a un puro cambio de
precios y se realizan valoraciones de gasto sobreestimadas.

Sin embargo, aunque el gasto aumente, ello no ha de ser necesariamente un hecho
negativo o no deseable para la sociedad. Es necesario medir los costes y las consecuen-
cias en salud de-las tecnologias médicas, es decir, su productividad. Para ser de utilidad
para la toma de decisiones ¢ informar de su productividad, la medida del valor de las in-
novaciones médicas ha de tener en cuenta el cambio en los costes y los beneficios obte-
nidos. Los costes del cambio tecnoléogico serian los cambios en los costes presentes y fu-
turos de las condiciones clinicas estudiadas. Los beneficios estarian representados por el
valor del cambio en las mejoras del estado de salud y las ganancias en productividad de-
rivadas. La diferencia entre el aumento de costes y de beneficios determinari el valor de
las innovaciones médicas.

El cilculo de la diferencia entre el valor actual del aumento de costes y el valor de las
mejoras en el estado de salud derivados de cambios en los tratamientos médicos y far-
macéuticos requiere utilizar dos tipos de informacién sobre la cual se tiene un conoci-
miento, en general, bastante incierto y que ha mejorado poco en los dltimos afos. El
primero es la parte de la mejora en el estado de salud que es contribucion de las innova-
ciones en los tratamientos y el segundo es el valor monetario o la disponibilidad que
debe pagarse por un AVAC. Estas son lineas de investigacion epidemiol6gica y economi-
ca de futuro. |

La extensién del andlisis coste-beneficio a todo el gasto sanitario ha llevado a la defi-
nicién y estimacién de conceptos econdmicos interesantes y novedosos, como el capital
salud y la renta salud. La inversién en innovaciones médicas y el gasto sanitario a lo lar-
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go del tiempo son una inversion en la mejora de la salud de los individuos, es decir, en
su capital salud. Algunos trabajos en el caso de Estados Unidos muestran que seria sufi-
ciente que el 27 % de las mejoras en el capital salud fueran atribuibles al sistema de sa-
lud para que el beneficio neto del gasto sanitario no fuese negativo.

Las estimaciones del capital salud muestran, también en el caso de Estados Unidos,
que puede haber una fuerte heterogeneidad en la eficiencia en el tratamiento de diferen-
tes problemas de salud. Mientras que para la gente de edad avanzada el beneficio neto
de los tratamientos cardiovasculares seria positivo, si la contribucién de los servicios sa-
nitarios a la mejora de la salud de estos pacientes hubiese sido sélo del 8 %, en el caso
del cancer no se observa ninguna mejora del capital salud, a pesar de todo el gasto en
innovaciones costosas.

También puede calcularse el valor de la renta salud, es decir, el valor monetario de la
renta que se deriva de las mejoras en esperanza de vida, y comparar esta renta con lo
que se destina al consumo de bienes y servicios no sanitarios. Los resultados en el caso
de Estados Unidos son espectaculares: desde el ano 1900 el valor monetario de las mejo-
ras en el estado de salud ha crecido tan ripidamente como el consumo de otros bienes.
Las cifras de renta nacional, tal y como se calculan en los sistemas de contabilidad na-
cional, no han recogido nunca el valor de las mejoras en el estado de salud, razén por la
cual son una aproximacion muy pobre al bienestar de la poblacion, si se olvidan estos
cambios en el estado de salud.

En el caso de Espana, en el periodo 1962-1995, Espana tuvo un crecimiento del PIB
del 166,4 %, casi el doble del crecimiento del Reino Unido y Estados Unidos (89,2 y
81,2 %, respectivamente), y el triple del de Canada (52,3 %). El crecimiento de la espe-
ranza de vida fue del 10,3 %, valor muy parecido al crecimiento de la esperanza de vida
de Canada (10,4 %), y algo superior al del Reino Unido y Estados Unidos (8,3 y 8,1 %,
respectivamente). El valor de la ganancia de 7 anos de vida acaecida en este periodo de
tiempo es de 10.705 délares.

Las estimaciones del capital v la renta salud aportan una nueva vision del gasto sani-
tario, desde la perspectiva de su productividad y su beneficio neto. El hecho de que los
resultados globales indiquen que la productividad media del gasto en innovaciones sea
positiva y que, en conjunto, su valor social es superior a su coste, no es razon suficiente
que justifique el optimismo y el crecimiento indiscriminado del gasto en innovaciones
médicas y farmacéuticas. Los resultados disponibles, a pesar del nivel de agregacion del
analisis, muestran claros indicios de heterogeneidad entre los problemas de salud y tec-
nologias, asi como una productividad marginal decreciente.

La implicacion para la toma de decisiones es la necesidad de valorar impactos en los
costes y en los beneficios, en términos monetarios, siempre que sea necesario y a pesar
de las limitaciones en los métodos, para saber tomar decisiones, no en funcion de argu-
mentos de gasto, sino por variaciones en el beneficio neto.

De hecho, si el valor de la productividad media de las innovaciones supera los costes,
ello no es ninguna indicacién de la productividad de las innovaciones a nivel macro ni
micro. En cuanto a prictica clinica, la extension de cualquier innovacion a pacientes
marginales, aquellos que obtienen un beneficio mis pequeno del tratamiento, puede
hacer que los beneficios adicionales del gasto sean muy reducidos aunque el tratamien-
to promedio pase el examen del beneficio neto.

A causa de la influencia de los procesos de investigacidn y desarrollo en la adopcion
y uso de las innovaciones v, si aceptamos como condicion previa que es necesario hacer
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un esfuerzo hacia la mejora de la eficiencia en el gasto sanitario, hay que considerar ma-
neras de eliminar el uso ineficiente de las intervenciones médicas existentes y redirec-
cionar la innovacién médica hacia el desarrollo de tecnologias mas productivas que pa-
sen el examen del beneficio neto. Haria falta considerar la redistribucion de los fondos
de investigacion e incluir el potencial de la mejora de la eficiencia como una de las va-
riables que debe tenerse en cuenta en los procesos de priorizacién de la investigacion.
No obstante, por ejemplo, las ganancias potenciales de la investigacion en el tratamiento
contra el cincer, medidas en AVAC, y a pesar de las limitaciones en los resultados conse-
guidos hasta ahora, es evidente que son potencialmente muy elevadas.
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Abstract

Introduction. The assessment of the health status of populations has important consequences in health
policy. Following Grossman’s model, health capital could be the present value of a person’s lifetime health, in
terms of health expectancy and quality of life. Some estimations done for the US have revealed increases in
health capital in the last decades. However, although objective measures of health have improved in many
developed countries, there has also been an increase in the reported prevalence of chronic conditions, and
doctor consultations. This fact has been described as “the paradox of health”. The objective of this paper is
to test “the paradox of health” in Barcelona fom 1994 to 2006, analysing the evolution of self-assessed
health status from 1994 to 2006, and estimating net self-assessed health status gains, for women and men,
taking into account changes in cohort characteristics such as the age group, and the prevalence of chronic

conditions and limitations in usual activities due to chronic conditions.

Methods. Longitudinal cross-sectional study using the Barcelona Health Interview Survey of 2000 and 2006,
and the Barcelona data of the Catalonia Health Interview Survey of 1994 and 2002. To analyse the evolution
of HSW, cross-sectional data has been pulled, and separate ordered probit regressions have been run for
every sex and age group (15-44, 45-64, 65-74, and 75 years old and more). The variables included in the
model were self-assessed health status, year, all common chronic conditions over the five cross-sections, a
variable for non-common chronic conditions, limitations in usual activities due to chronic conditions, the
interaction between common chronic conditions and limitations in usual activities. To estimate the net
change in self-assessed health status, using the model obtained with 2006 data, 1994 self-assessed health

status values have been predicted.

Results. The results showed that HSW depend on the condition studied, and the lowest values correspond to
nervous problems for both sexes, osteoarthritis for women, and bronchitis, diabetes, and cardiac problems
for men. HSW decrease with age; the higher HSW values of the 75 and more age group for some conditions
could reflect their adaptation to chronic conditions. Gender effects are less clear. Limitations in usual
activities have a strong negative effect on self-assessed health status, both in women and men. Estimated
self-assessed health status for 1994 using the model for 2006 suggest that for both sexes, and for all age
groups —specially the 15-44 years old- self-assessed health status would have been better (more people in
the “good” and “very good” categories) if the value of the parameters of the model of 2006 would hold in

1994.

Discussion. The results of the present analysis corroborate the paradox of health hypothesis for the
population of Barcelona: despite the increase in the prevalence of chronic conditions, HSW tend to increase
over the 1994-2006 period for women and men, especially for the youngest age groups. Moreover, self-
assessed health status would have been better if the prevalence of chronic conditions and the characteristics
of the cohort in 2006 would hold in 1994. This fact could suggest the positive contribution of health services,

and the influence of the improvement of living conditions, individual behaviours and social determinants in



the quality of life of the population of Barcelona. As an application of those results, economic evaluation of
health interventions should be encouraged, using proper methods, to take into account all effects in society,
in terms of extended life and quality of life improvement, and in relation of existing alternative interventions,

including health technologies, public health interventions, and lifestyle behaviours.



Introduction

The assessment of the health status of populations has important consequences in health policy. Arguments
in favour of limiting health spending due to its low marginal productivity have no value if health spending is
not assessed in parallel with changes in population health status that come as a consequence of this
spending. The assessment of benefits in terms of changes in health status is also relevant when analyzing
allocation of resources among health programs, as is the case of formal economic assessment. Finally,
health status also has an influence on other individual behaviours such as labour market decisions and

investment in health, as well as on economic growth®*.

Based on the previous work in human capital theory developed in the 60’s, Grossman was the first to
describe demand for health and health care. According to the theory of the human capital, the increase in
the stock of health increases the productivity d individuals in the productive (labour) and non-productive
(other goods that enter in their utility function) market, and decreases lost productivity due to illness.
Improvements in health status through time represent an increase in individuals’ capital. In a similar way as
human capital theory, health capital could be the present value of a person’s lifetime health, in terms of

health expectancy and quality of life”.

However, the interest of economic research on health capital and its impact on behaviours, allocation
decisions, and economic growth is very new, despite being one of the actives in economies with the greatest
growth and the greatest influence on the economic development of many countries®. The first empirical

approximations come from the US6®

. In particular, Cutler and Richardson stated that changes in health
capital over time can be decomposed into two terms: the change in the discounted number of quality-
adjusted life years times the monetary value of those life years. Accordingly, they calculated changes in life
expectancy and quality of life from 1970 to 1990, and assigned them a monetary value. Quality of life was
calculated relating self-perceived health status to the presence of chronic conditions, and adjusting for
demographic characteristics (sex and age). They found that health capital increased in the period 1970-

1990, especially for those over 65 years old, and more for men than for women.

After the appearance of this seminal work, some further research has been done in this area, and some
modifications have been proposed for the derivation of quality of life weights. In particular, it has been
suggested that the interaction between the presence of chronic conditions and age be taken into account to
control for adaptation behaviour and for the use of different scales of reference that may bias self-assessed
health status, and thereby avoid overestimating health capital®®. Finally, some recent research has
suggested the importance of chronic limitations on health status and its relationship with socioeconomic

characteristics®®.

Although objective measures of health have improved during the last decades in many developed countries,

there has also been an increase in the reported prevalence of chronic conditions, and doctor consultations.



This fact has been described as “the paradox of health” and several factors have been suggested to explain
this phenomenon, such as: the decrease in mortality due to acute diseases, the increase in the awareness of

bodily symptoms, the commercialization of health, and the increase in the expectation of being cured***3.

The objective of this paper is to test “the paradox of health” in Barcelona from 1994 to 2006, analysing the
evolution of self-assessed health status from 1994 to 2006, and estimating net self-assessed health status
gains, for women and men, taking into account changes in cohort characteristics such as the age group, and

the prevalence of chronic conditions and limitations in usual activities due to chronic conditions.



Methods

A longitudinal cross-sectional study was carried out using the Barcelona Health Interview Survey of 2000 and
2006, and the Barcelona data of the Catalonia Health Interview Survey of 1994 and 2002. The study
population corresponded to the survey sample of the interviews, i.e. adults in Barcelona excluding those
institutionalized, and the unit of analysis corresponding to the individuals that responded to the surveys of
1994 (n=3,534), 2000 (n=8,833), 2002 (n=1,833) and 2006 (n=5,399). The Barcelona and Catalonia Health
Surveys collect, by means of direct personal interview, demographic variables, self-assessed health status,
chronic diseases, perceived morbidity, utilization of healthcare services and drugs, health-related lifestyles,

and healthcare coverage.

The analysis assumed that people have a latent measure of their health status (y*) of which only the
category the individual is in (bad, fair, good, very good, excellent) is known. To be in a particular category
would depend on several measurable factors x, such as the diseases that the individual has,
sociodemographic characteristics such as age and sex, chronic limitations on usual activities, and other non-

observable factors u. Formalizing: y*=xjb+u; where ui=yi*-E(yi*/x;).

The categories of the dependent discrete variable y; are matched with five intervals in which y* takes
values, in such a way that if y=0 if y*£ c;, y=1 if ci;<y*£ cp, ..., y=3 if y*>c;. If the values of the
endogenous variable are ordered, as is here the case, the probability estimation could take the form of p(y £
i/X) = F(cj+xb), where j refers to each of the ordered categories defined (0, 1, .., j). The previous
expressions are a kind of data censorship. The coefficients ¢ are parameters that have to be estimated
together with the vector of coefficients of explanatory variables b, once an error distribution has been
imposed. For the estimation of this model, it is assumed that u follows a normal distribution, ordered probit
model. The final model is built taking into account the estimation of the previously defined variables, as well
as their products, which reflect the effect of the interaction of these variables. Quality of life weights —or
health status related weights (HSW)- could be calculated by normalizing the obtained estimators in the
ordered probit model. In this particular case, the dependent variable has five categories, and the regression
coefficients obtained for each independent variable ) have been normalized using the minimum (c;) and
maximum €4) cut-points obtained in the model: HSW=1-(B/c1-c4)’. Standard errors were clustered for city

districts.

To analyse the evolution of HSW, cross-sectional data has been pulled, and separate ordered probit
regressions have been run for every sex and age group (15-44, 45-64, 65-74, and 75 years old and more).
Sample weights have been applied. The variables included in the model and their categorizations are:
- Self-assessed health status. Respondents are asked: “How would you rate your health in general?”
Possible responses are: bad, fair, good, very good and excellent (1 to 5).

- Year: 1994, 2000, 2002 or 2006 (for each: no=0, yes=1).



- All common chronic conditions over the five cross-sections. Respondents are asked: “Do you
currently have or did your doctor tell you that you had any of the following chronic conditions?” The
common conditions are allergy, degenerative osteoarthritis-rheumatism, bronchitis, asthma,
diabetes, cardiac problems, nervous problems-depression, embolism, varicose veins, cataracts,
hypertension, duodenal ulcer, constipation and other problems (for each: no=0, yes=1). Prostate or
urinary problems, despite being common, were not included because of co linearity problems.

- Avariable for non-common chronic conditions (none=0, one or more=1).

- Limitations in usual activities due to chronic conditions. To select individuals with limitations we used
the responses to the question: “During the last 12 months, did you have to restrict or decrease your
usual activities due to any chronic condition?” (no=0, yes=1).

- The interaction between common chronic conditions and limitations in usual activities. The
descriptive analysis made it possible to choose the chronic conditions that are more often Imiting,
i.e. degenerative osteoarthritis-rheumatism, nervous problems-depression, and varicose veins (for

each: no=0, yes=1).

To estimate the net change in self-assessed health status, ordered probit regressions were run for every sex
and age group with 2006 data. Then, using the obtained 2006 model, 1994 self-assessed health status
values were predicted. Finally, ordered probit regressions were run with 1994 data, so that real and
estimated 1994 self-assessed health status values could be compared. Significance level was set at p = 0.05.

All analyses were performed using Stata 9.0.



Results

Table 1 shows the frequencies of the variables included in the model for every cross-section and sex. The
sex distribution is similar in the five surveys, and the age distribution changes slightly, showing an increase
in the 75 years old and more group, especially for women, owing to the changes in the demography of the
city. People tend to declare more chronic conditions through time, especially nervous problems-depression
(11.3% in 1994, 22.6% in 2006), varicose veins (19.5% in 1994, 25.8% in 2006), and cataracts (6.8% in
1994, 15.4% in 2006) among women, and nervous problems-depression (4.4% in 1994, 10.9% in 2006),
and cataracts (4.7% in 1994, 13.2% in 2006) among men. A few conditions have decreased, such as
osteoarthritis both for women and men. Self-assessed health status has also changed, and a similar pattern
could be observed for both sexes: there has been a decrease in those reporting good and fair health status,
an increase in those reporting very good and excellent health —especially in the 15-44 and 45-64 age
groups-, and also an increase in those reporting poor and fair health —especially in the 75 and more age
group. Finally, there has also been an increase in the prevalence of limitations in usual activities, especially

for women (15.8% in 1994, 17.8% in 2006).

Table 2 and Table 3 show the results of the ordered probit models for women and men. Across cross-
sections, there has been an increase in HSW for every year compared to 2004 for the youngest age groups
(15-44 and 45-64 years old). HSW depend on the condition studied, the lowest values corresponding to
nervous problems for both sexes, osteoarthritis for women, and bronchitis, diabetes, and cardiac problems
for men. Allergy and cataracts do not have a statistically significant effect on self-perceived health status.
Regarding sex differences, HSW are higher for men than for women for osteoarthritis, but are higher for
women than for men for bronchitis, diabetes, cardiac problems, and nervous problems. HSW decrease with
age; however, the 75 years old and more age group has higher HSW than other age groups for some
conditions. Limitations in usual activities have a strong negative effect on self-assessed health status, both in
women and men. When considering their interaction with chronic conditions, osteoarthritis for women 65-74
years old and men 45-64 and 75 years old and more have health status weights higher than one; the
interaction with varicose veins for men 65-74 years old also has a statistically significant value. Finally, and
regarding the cut-points, it is possible to see that for women and men, the distance between g and &
increases with age, while the distance between ¢ and ¢, and cs and c4 decreases. Models correctly predict
between 46.5% and 57.7% of the cases. From the initial samples, the number of observations was reduced

due to the existence of missing values.

Figure 1 shows the results of the estimation of self-assessed health status for 1994 using the model for
2006, and the model for 1994. For both sexes, and for all age groups —especially the 15-44 years old- self-
assessed health status would have been better (more people in the good and very good categories) if the
values of the parameters of the 2006 model had been maintained in 1994, with the exception of women 75
years old and more. The comparison with 1994 self-assessed health status makes it possible to observe the

goodness of fit of the model for 1994.



Discussion

This analysis is a partial replica of the previous work of Cutler and Richardson and some other posterior
research, estimating health capital changes in Barcelona from 1994 to 2006, using self-assessed health
status to estimate quality of life and information on the interaction between chronic conditions and
limitations in usual activities. This methodology makes it possible to calculate HSW from systematically
available data on health surveys, which has several advantages. For example, it avoids having to carry out
ad-hoc studies to know the health status and the quality of life of the population, which saves a considerable
amount of money and time for those who need this kind of information. Also, working with representative

population data has advantages when extrapolating results**.

The results showed that HSW depend on the condition studied, the lowest values corresponding to nervous
problems for both sexes, osteoarthritis for women, and bronchitis, diabetes, and cardiac problems for men.
Also, HSW decrease with age, probably related to the increase in comorbidity. The higher HSW of the 75
and more age group for some conditions could reflect their adaptation to chronic conditions'®. Gender
effects are less clear; although women tend to report worse health status, HSW are higher for women than
for men for bronchitis, diabetes, cardiac problems, and nervous problems, probably because these
conditions have a bigger effect on men’'s self-perceived health status. It is worth mentioning the
considerable increase in some chronic conditions over time, like nervous problems-depression, probably
related to the increase in the availability of drugs for their treatment, and cataracts, probably related to the
increase in their diagnosis and treatment by means of surgery. On the contrary, osteoarthritis has
decreased, probably due to the fact that over time other related conditions have been included in the health

survey, such as backache and osteoporosis.

One of the novelties of this work is the inclusion of limitations in usual activities. This parameter has a strong
negative effect on self-assessed health status, both in women and men. When considering their interaction
with chronic conditions, osteoarthritis for women 65-74 years old, and men 45-64 and 75 years old and
more have health status weights higher than one, also reflecting the adaptation to both problems: quality of
life for those with both osteoarthritis and limitations is slightly better than the sum of the quality of life

associated with osteoarthritis and limitations in usual activities.

Following the paradox of health, despite the increase in the prevalence of chronic conditions, HSW tend to
increase over time, especially for the youngest age groups. Moreover, estimated self-assessed health status
for 1994 using the model for 2006, suggests that for both sexes, and for all age groups —especially the 15-
44 years old- self-assessed health status would have been better (more people in the good and very good
categories) if the values of the parameters of the 2006 model had been maintained in 1994. In other words,
and adjusting for the different prevalence of chronic conditions and limitations, and different cohort
characteristics —sex and age-, there has been a net increase in self-assessed health status over the 1994-

2006 period, especially for women and men 15-44 years old. It is worth pointing out that in 1994 no



conditions were present that were not also present in 2006; so, when applying the 2006 model to 1994
data, results reflect the “pure” effect of the changes in the prevalence of all conditions included in the model

and in the characteristics of the cohorts.

This fact could suggest the positive contribution of health services, and the influence of the improvement of
living conditions, individual behaviours and social determinants in the quality of life of the population of
Barcelona. Also, the increase in the diagnosis of chronic conditions could be the result of adding individuals
with less severe health problems to the sample in the most recent cohorts. This hypothesis would be
reinforced by the increase, in the study period, of the percentage of people reporting very good and
excellent health. Although outside the scope of this paper, it should be mentioned that life expectancy of the

Barcelona population has also been increasing in the last two decades™®.

Finally, the changes in the cut-points with age suggest that the distance between bad and fair, and fair and
good health status are bigger as age increases, while the differences among the other categories are smaller

as age increases, fitting the pattern of the distribution of self-assessed health status by age group.

The main limitation of this analysis is that the HSW found are not directly equivalent to utility values that
could be derived with an analogical scale, or with elicitation methods like time trade-off or standard gamble.
Although some attempts have been done to propose alternative cardinalizations, any of them have not been
validated!”*8. To satisfy the QALY concept, quality of life weights should be based on preferences, anchored
in perfect health and death, and measured on an interval scale. Although the results found in the present

study make intuitive sense, these conditions are not met in HSW.

As can be seen in the tables, the HSW corresponding to year variables and to a few chronic conditions are
higher than one. The normalization used does not bind the regressors’ values, so they could be higher or
lower than one. Also, it has been argued that health interviews have an inherent selection bias, because of
the death of some individuals before the interview. The probability of declaring a good or bad health status

is conditioned to being alive, so there could be a selective truncation of the distribution function®®.

Another limitation is due to the use of self-declared information, both regarding health status and chronic
conditions, although the good correlation of subjective health indicators and final outcome indicators is
known?®. Considerable attention has been devoted to the reliability of self-assessed health status and the
scope for contamination by measurement error, and there is evidence of reporting bias®*?2. Different groups
(according to age, gender, education, income, language, or personal experience of illness) appear to
interpret the questions within their own specific context and therefore use different reference points when
responding to the same question, which may invalidate comparisons and measures of health inequality.
While the evidence shows mixed results depending o the variable analyzed, the methodology used in this

study makes it possible to control for age and sex bias in self-reported health, and the year variable reflects
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the cohort effect. In relation to this, the methodology used does not make it possible to control for cut-point

shifts over time?®.

The estimation of HSW has been previously done, using data from the Spanish National Health Survey for
1987, 1993, and 2001**. The same procedure was used in that case, except for the inclusion of “pain,
limitations, and diseases in the previous 12 months”, and education level, and the non-inclusion of chronic
limitations on usual activities. Results showed HSW related to chronic diseases varied depending on the
diseases. In the present case, the non-inclusion of “pain, limitations, and diseases in the previous 12
months” was due to the fact that this set of variables was not included in the Barcelona Health Survey.
Educational level was not included because we considered that socioeconomic status could be measured by
other variables besides educational level, such as income level, occupational class or employment status,
among others, and it is associated with other characteristics that are related to health status as well, such as

health behaviours. These relationships are better dealt with using other methodologies?>2°.

As previously mentioned, Cutler and Richardson used this approach to calculate changes in quality of life in
the US from 1970 to 1990; they also calculated changes in life expectancy and assigned them a monetary
value, to estimate health capital changes. A different approximation has been done for Sweden and
Catalonia, calculating years of life gained, quality of life weights using EQ-5D and British and Spanish tariffs
respectively, and a monetary value to life years gained®’?®. Results for Sweden for 1980/81 and 1996/97
showed considerable health gains for older people and small or non-existent gains for younger women.
Results for Catalonia for 1994 and 2002 showed that health capital declined during this period, mainly due to
the worsening of the health status of the population. The main caveat in both cases is that they use the
same tariffs for both cross-sections, while the reported prevalence of the problems included in the EQ-5D
has increased over time, so that the worsening in health capital is a direct consequence of the increase in
the prevalence of diseases. Using time varying tariffs may take into account the effect of changes in

population preferences across health problems while at the same time reporting more health problems.

An alternative methodological approximation to the measurement of health capital is the one proposed by
Nordhaus, and Murphy and Topel®®®, estimating income and consumption equivalents of longevity
improvements. Their results showed the value of increasing life expectancy over time for the US for 1900-
95. The same estimation has been made for the UK for 1870-2001*!. Notice that these approximations do
not take into account changes in morbidity or in quality of life of populations. The main applications of those
concepts and methodologies are in economic growth models, taking into account the value of improvements

3233 and in economic evaluation, comparing the value of improvements in health capital

34-36

in life expectancy

and the level of spending on health services
The results of the present analysis corroborate the paradox of health hypothesis for the population of
Barcelona: despite the increase in the prevalence of chronic conditions, HSW tend to increase over the 1994-

2006 period for women and men, especially for the youngest age groups. Moreover, self-assessed health

11



status would have been better if the prevalence of chronic conditions and the characteristics of the cohort in
2006 had been maintained in 1994. This fact could suggest the positive contribution of health services, and
the influence of the improvement of living conditions, individual behaviours and social determinants in the
quality of life of the population of Barcelona. As an application of these results, economic evaluation of
health interventions should be encouraged, using proper methods, full income measures, and broad
perspectives, to take into account all effects on society, in terms of extended life and quality of life
improvement, and in relation to existing and alternative interventions, including health technologies, public

health interventions, and lifestyle behaviours.
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Table 1. Frequencies of the variables included in the model. Barcelona, 1994-2006.

Women

1994 2000 2002 2006

Number of individuals 1,984 4,764 986 2,866
15-44 years old 46.4% 45.4% 44.9% 46.0%
45-64 years old 29.0% 27.0% 28.3% 27.8%
65-74 years old 13.2% 14.7% 14.3% 11.8%
75 years old and more 11.3% 12.8% 12.4% 14.3%
15-44 years old Poor 1.0% 1.1% 1.1% 2.2%
Fair 11.3% 7.8% 7.6% 11.6%

Good 58.6%  49.1% 50.9% 43.3%

Very good 21.5% 31.0% 30.5% 32.6%

Excellent 7.6% 11.0% 10.0% 10.3%

45-64 years old Poor 5.9% 6.2% 4.2% 8.5%
Fair 28.8% 25.2% 22.5% 24.5%

Good 51.8% 50.5% 56.6% 48.3%

Very good 8.9% 12.9% 13.9% 14.6%

Excellent 4.6% 5.2% 2.8% 4.1%

65-74 years old Poor 14.4% 12.2%  13.0% 15.9%
Fair 43.2%  39.6%  40.6% 40.5%

Good 345% 39.8% 34.2% 34.4%

Very good 5.0% 5.8% 11.2% 7.4%

Excellent 2.9% 2.6% 1.0% 1.7%

75 years old and more Poor 12.6%  16.3% 14.1% 20.7%
Fair 32.8% 45.2% 52.4% 39.0%

Good 445% 31.2%  30.0% 30.9%

Very good 8.4% 6.1% 2.3% 8.0%

Excellent 1.7% 1.2% 1.1% 1.4%

Allergy 15.9% 16.4% 16.2% 19.2%
Degenerative osteoarthritis, rheumatism 35.4% 29.4%  33.0% 29.8%
Bronchitis 3.9% 5.4% 5.1% 5.1%
Asthma 4.3% 4.7% 46% 6.6%
Diabetes 3.4% 4.8% 6.4%  5.4%
Cardiac problems 5.9% 6.6% 57%  7.6%
Nervous problems, depression 11.3% 18.0% 19.0% 22.6%
Embolism 1.1% 1.8% 13% 2.4%
Varicose veins 19.5% 22.7%  29.0% 25.8%
Cataracts 6.8% 8.6% 9.9% 15.4%
Hypertension 16.5% 14.5% 18.3% 20.5%
Duodenal ulcer 2.9% 3.7% 5.3% 5.3%
Constipation 12.6%  12.0% 15.0% 12.8%
Other problems 27.0% 19.5% 12.3% 17.9%
Non-common chronic problems 12.58% 61.1% 69.5% 67.6%
Limitations in usual activities 15.8% 18.0% 19.5% 17.8%
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Table 1. Frequencies of the variables included in the model. Barcelona, 1994-2006 (cont.).

Men

1994 2000 2002 2006

Number of individuals 1,550 4,069 846 2,533
15-44 years old 52.2% 50.5% 51.1% 54.4%
45-64 years old 28.1% 29.2% 29.3% 27.3%
65-74 years old 12.8% 12.7% 12.9% 10.1%
75 years old and more 6.8% 7.6% 6.7% 8.2%
15-44 years old Poor 0.7% 0.8% 1.0% 1.8%
Fair 9.1% 5.2% 6.4% 7.4%

Good 57.8% 46.4% 51.1% 41.9%

Very good 21.4% 325% 30.0% 33.7%

Excellent 10.9% 15.0% 11.4% 15.1%

45-64 years old Poor 5.2% 3.6% 3.9% 4.3%
Fair 20.3% 19.4% 23.9% 16.6%

Good 57.6% 53.4% 54.1% 52.6%

Very good 12.1% 15.6% 11.5% 20.2%

Excellent 4.8% 8.0% 6.6% 6.4%

65-74 years old Poor 6.7% 8.2% 5.2% 6.6%
Fair 29.5% 29.0% 29.8% 28.2%

Good 56.2% 47.9% 54.7%  48.3%

Very good 7.6% 10.9% 9.1% 11.3%

Excellent 0.0% 5.0% 1.2% 5.5%

75 years old and more Poor 10.7% 9.9% 17.9% 12.8%
Fair 35.7% 43.3% 27.1% 43.2%

Good 44.7% 37.8% 50.2% 33.3%

Very good 7.1% 6.9% 4.8% 7.2%

Excellent 1.8% 2.2% 0.0% 2.9%

Allergy 10.3% 12.7% 13.0% 13.1%
Degenerative osteoarthritis, rheumatism 17.9% 12.7% 16.5% 13.0%
Bronchitis 5.7% 6.9% 9.0% 5.6%
Asthma 4.1% 4.5% 7.2% 6.1%
Diabetes 4.5% 4.5% 7.7% 5.6%
Cardiac problems 7.7% 5.9% 7.9% 6.4%
Nervous problems, depression 4.4% 8.8% 10.5% 10.9%
Embolism 1.8% 1.8% 1.8% 1.8%
Varicose veins 5.1% 5.7% 8.3% 8.0%
Cataracts 4.7% 5.6% 6.5% 13.2%
Hypertension 13.4% 11.7% 18.8% 17.0%
Duodenal ulcer 5.6% 4.3% 6.4% 4.9%
Constipation 3.6% 3.4% 4.4% 4.3%
Other problems 245% 15.0% 14.2% 16.0%
Non-common chronic problems 12.1% 41.8% 48.7% 43.2%
Limitations in usual activities 10.2% 12.3% 14.6%  10.8%
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Table 2. Results of the ordered probit models for women. Barcelona, 1994-2006.

Women 15-44 Women 45-64
Variables Coeff. HSW SE Coeff. HSW SE
Year 2000 0.363* 1.089 0.069  0.231* 1.056 0.076
Year 2002 0.544* 1.133 0.075  0.709* 1.173 0.066
Year 2006 0.336* 1.082 0.078 0.271* 1.066 0.080
Allergy -0.010 0.998 0.067 0.059 1.014 0.056
Degenerative osteoarthritis, rheumatism -0.500* 0.878 0.105 -0.555* 0.864 0.050
Bronchitis -0.322* 0.921 0.159 -0.408* 0.900 0.089
Diabetes -0.339 0.917 0.267 -0.562* 0.863 0.128
Asthma -0.329* 0.920 0.091 -0.261* 0.936 0.112
Cardiac problems -0.359* 0.912 0.149 -0.247* 0.940 0.089
Nervous problems, depression -0.550* 0.866 0.056 -0.493* 0.879 0.042
Embolism 0.905* 1.221 0.432 -0.177 0.957 0.296
Varicose veins -0.278* 0.932 0.087 -0.200* 0.951 0.033
Cataracts 0.186 1.046 0.197 -0.124 0.970 0.102
Hypertension -0.348* 0.915 0.120 -0.242* 0.941 0.055
Duodenal ulcer -0.193 0.953 0.120 -0.258* 0.937 0.072
Constipation -0.132 0.968 0.092 -0.123 0.970 0.086
Other problems -0.346* 0.915 0.041 -0.405* 0.901 0.051
Non-common chronic problems -0.271* 0.934 0.060 -0.269* 0.934 0.079
Limitations in usual activities -0.603* 0.853 0.100 -0.695* 0.830 0.106
Osteoarthritis*Limitations usual activities -0.036 0.991 0.146 -0.044 0.989 0.122
Nervous problems*Limitations usual activities -0.185 0.955 0.141 -0.072 0.982 0.087
Varicose veins*Limitations usual activities 0.172 1.042 0.133 0.050 1.012 0.103
cl -2.798 0.124 -2.726 0.113
c2 -1.521 0.059 -1.256 0.093
c3 0.215 0.058 0.507 0.081
c4 1.298 0.080 1.362 0.096
n=4,784; Correctly classified n=2,901; Correctly classified
= 48,1%; Pseudo R2 = =57.7%; Pseudo R2 =
0.0850; Log pseudo-likelihood  0.1659; Log pseudo-likelihood
=-5344.198; AIC = 2.245; =-3081.734; AIC = 2.143;
BIC = -29626.292 BIC = -16758.363

Coeff.: Regression coefficient; HSW: Health status weight; SE: Standard error; AIC: Akaike information criterion; BIC:

Bayesian information criterion; * = p<0.05.



Table 2. Results of the ordered probit models for women. Barcelona, 1994-2006 (cont.).

Women 65-74 Women 75 and more
Variables Coeff. HSW SE Coeff. HSW SE
Year 2000 0.180 1.046 0.123 -0.055 0.986 0.113
Year 2002 0.575* 1.146 0.108  0.317* 1.079 0.135
Year 2006 0.146 1.037 0.104 0.061 1.015 0.081
Allergy -0.068 0.983 0.084 -0.060 0.985 0.123
Degenerative osteoarthritis, rheumatism -0.574* 0.854 0.064 -0.421* 0.895 0.096
Bronchitis -0.273* 0.930 0.082 -0.211 0.947 0.108
Diabetes -0.355* 0.910 0.052 -0.467* 0.883 0.088
Asthma -0.222 0.943 0.154 -0.387* 0.903 0.171
Cardiac problems -0.459* 0.883 0.135 -0.267* 0.933 0.071
Nervous problems, depression -0.529* 0.865 0.123  -0.477* 0.881 0.073
Embolism -0.509 0.870 0.270 -0.123 0.969 0.117
Varicose veins -0.158* 0.960 0.070 0.023 1.006 0.120
Cataracts -0.044 0.989 0.055 -0.070 0.982 0.051
Hypertension -0.252* 0.936 0.084 -0.064 0.984 0.084
Duodenal ulcer -0.285* 0.927 0.111 -0.326* 0.918 0.145
Constipation -0.189 0.952 0.104 -0.215* 0.946 0.087
Other problems -0.401* 0.898 0.082 -0.348* 0.913 0.123
Non-common chronic problems -0.093 0.976 0.086 -0.382* 0.904 0.114
Limitations in usual activities -1.123* 0.714 0.138 -0.850* 0.787 0.206
Osteoarthritis*Limitations usual activities 0.535* 1.136 0.143 0.167 1.042 0.236
Nervous problems*Limitations usual activities 0.069 1.018 0.229 0.122 1.030 0.168
Varicose veins*Limitations usual activities 0.009 1.002 0.210 -0.282 0.929 0.125
cl -2.525 0.146 -2.545 0.095
c2 -0.912 0.138 -1.015 0.070
c3 0.634 0.142 0.441 0.096
c4 1.401 0.171 1.451 0.131
n=1,414; Correctly classified n=1,246; Correctly classified
= 52.6%; Pseudo R2 = = 49.0%; Pseudo R2 =
0.1688; Log pseudo-likelihood  0.1567; Log pseudo-likelihood
=-1493.6663; AIC = 2.149; =-1330.6492; AIC = 2.178;
BIC = -7081.466 BIC = -6034.488

Coeff.: Regression coefficient; HSW: Health status weight; SE: Standard error; AIC: Akaike information criterion; BIC:

Bayesian information criterion; * = p<0.05.



Table 3. Results of the ordered probit models for men. Barcelona, 1994-2006.

Men 15-44 Men 45-64
Variables Coeff. HSW SE Coeff. HSW SE
Year 2000 0.334* 1.087 0.049  0.264* 1.066 0.102
Year 2002 0.406* 1.106 0.071  0.442* 1.111 0.128
Year 2006 0.373* 1.097 0.078  0.322* 1.081 0.112
Allergy -0.004 0.999 0.044 0.129 1.032 0.087
Degenerative osteoarthritis, rheumatism -0.256 0.933 0.141 -0.590* 0.852 0.069
Bronchitis -0.340* 0.911 0.085 -0.520* 0.869 0.108
Diabetes -0.390 0.898 0.234 -0.518* 0.870 0.111
Asthma -0.056 0.985 0.117 -0.097 0.976 0.179
Cardiac problems -0.474* 0.876 0.231 -0.674* 0.831 0.116
Nervous problems, depression -0.712* 0.814 0.077 -0.418* 0.895 0.122
Embolism 1.207 1.315 0.650 -0.361* 0.909 0.141
Varicose veins -0.390* 0.898 0.092 -0.006 0.998 0.062
Cataracts -0.229 0.940 0.162 -0.122 0.969 0.106
Hypertension -0.060 0.984 0.117 -0.162* 0.959 0.056
Duodenal ulcer -0.349* 0.909 0.158 -0.260* 0.935 0.075
Constipation -0.275* 0.928 0.124 -0.200 0.950 0.109
Other problems -0.353* 0.908 0.056 -0.265* 0.933 0.121
Non-common chronic problems -0.244* 0.936 0.045 -0.258* 0.935 0.048
Limitations usual activities -0.411* 0.893 0.075 -1.082* 0.728 0.111
Osteoarthritis*Limitations usual activities -0.180 0.953 0.169  0.836* 1.210 0.149
Nervous problems*Limitations usual activities -0.121 0.968 0.233 -0.236 0.941 0.245
Varicose veins*Limitations usual activities -0.355 0.907 0.220 0.071 1.018 0.151
cl -2.629 0.126 -2.608 0.116
c2 -1.530 0.100 -1.216 0.085
c3 0.207 0.090 0.557 0.117
c4 1.198 0.100 1.371 0.164
n=4,621; Correctly classified = n=2,529; Correctly classified
= 46.5%; Pseudo R2 = = 57.3%; Pseudo R2 =
0.0604; Log pseudo-likelihood  0.1280; Log pseudo-likelihood
=-5302.0446; AIC = 2.306;  =-2757.335; AIC = 2.201;
BIC = -28170.204 BIC = -14097.785

Coeff.: Regression coefficient; HSW: Health status weight; SE: Standard error; AIC: Akaike information criterion; BIC:

Bayesian information criterion; * = p<0.05.



Table 3. Results of the ordered probit models for men. Barcelona, 1994-2006 (cont.).

Men 65-74 Men 75 and more
Variables Coeff. HSW SE Coeff. HSW SE

Year 2000 0.147 1.038 0.134 -0.073 0.981 0.202
Year 2002 0.516* 1.133 0.142 0.264 1.068 0.254
Year 2006 0.301* 1.077 0.114 -0.043 0.989 0.223
Allergy 0.196 1.050 0.155 -0.115 0.970 0.142
Degenerative osteoarthritis, rheumatism -0.302* 0.922 0.119 -0.380* 0.902 0.096
Bronchitis -0.454* 0.883 0.155 -0.406* 0.896 0.109
Diabetes -0.573* 0.853 0.125 -0.664* 0.829 0.100
Asthma -0.438 0.887 0.247 -0.436* 0.888 0.169
Cardiac problems -0.491* 0.874 0.137 -0.149 0.962 0.147
Nervous problems, depression -0.232 0.940 0.177 -0.551* 0.858 0.103
Embolism -0.807* 0.793 0.120 -0.652* 0.832 0.277
Varicose veins 0.005 1.001 0.184 -0.340 0.912 0.205
Cataracts 0.027 1.007 0.131 -0.051 0.987 0.092
Hypertension -0.182* 0.953 0.082 -0.040 0.990 0.071
Duodenal ulcer -0.105 0.973 0.135 0.113 1.029 0.193
Constipation 0.008 1.002 0.177 -0.236 0.939 0.157
Other problems -0.328* 0.916 0.060 -0.367* 0.906 0.107
Non-common chronic problems -0.297* 0.924 0.099 -0.153 0.961 0.142
Limitations usual activities -0.595* 0.847 0.130 -0.833* 0.786 0.112
Osteoarthritis*Limitations usual activities 0.266 1.068 0.180  0.499* 1.128 0.158
Nervous problems*Limitations usual activities -0.372 0.904 0.200 -0.348 0.911 0.392
Varicose veins*Limitations usual activities -0.536* 0.862 0.253 0.278 1.072 0.305
cl -2.444 0.148 -2.519 0.145
c2 -0.995 0.072 -0.891 0.167
c3 0.678 0.088 0.615 0.127
c4 1.444 0.139 1.370 0.182

n=1,059; Correctly classified n=632; Correctly classified =

= 56.6%; Pseudo R2 = 50.0%; Pseudo R2 = 0.1461;

0.1277; Log pseudo-likelihood  Log pseudo-likelihood = -
=-1154.3636; AIC = 2.229; 676.78628; AIC = 2.224; BIC
BIC = -4886.201 = -2554.454

Coeff.: Regression coefficient; HSW: Health status weight; SE: Standard error; AIC: Akaike information criterion; BIC:

Bayesian information criterion; * = p<0.05.



Figure 1. Estimation of 1994 self-assessed health status.
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Figure 1. Estimation of 1994 self-assessed health status (cont.).
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SUMMARY

The rising demand for health care, together with the scarce available resources, has increased the use of economic
analysis as a support tool for policy making. The objective of this study was to make a description of economic
evaluation studies carried out in Spain and published during the last 20 years, and to assess their quality.

A systematic bibliographic search was made in the main biomedical databases. Full economic evaluation studies
made in Spain comparing two or more health care alternatives were included. Statistical analyses included a
descriptive analysis, the assessment of the association between pairs of variables, and a homogeneity analysis.

A total of 87 studies were included in the review. According to the methodology, the technique most frequently
used was cost-effectiveness analysis. In most cases, some weaknesses could be pointed out: absence of any objective
directly linked to the decision-making process, a non-explicit perspective, no inclusion of indirect costs, or clinical
and economical data not concurrently collected.

A continuing challenge for health care economic analysis in Spain is to follow methodological guidelines and
reporting conventions, to improve the dissemination of research, as well as to use more sophisticated economic
analysis techniques, and to publish in international journals. Copyright © 2001 John Wiley & Sons, Ltd.

KEY WORDS — economic analysis; health care services; Spain

Under this scenario it is no wonder that eyes
have turned to economic analysis as a support
tool for policy making: after all, economics is
about making decisions and choices in the face of
scarcity. The fact that new health care services are
expensive makes economic analysis a useful tool
to assess the value of those new services compared
with existing ones. Some authors have identified

INTRODUCTION

The rising demand for health care together with
the scarce available resources increase the pres-
sure upon governments and society at large to
develop and implement better mechanisms for the
allocation and distribution of health care re-

sources. Issues such as rationing, priority setting,
cost containment policies, definition of health re-
sources, basic health care packages, and others lie
behind the debate on the economic pressures
faced by today’s health care systems.

four factors that influence the development and
utilization of medical technologies: only those
technologies that improve the quality and out-
come of care, reduce costs, improve access, and
are accepted by providers, show good potential
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for widespread diffusion. And efficiency is re-
lated to value, as the relationship between out-
comes and costs.

Economic analysis provides health care practi-
tioners, policy makers, and consumers with use-
ful information for informed decision-making, in
terms of efficiency, for a fair allocation and dis-
tribution of specific health services under defined
circumstances and settings. Economic analysis,
using economic and epidemiologic data under
different techniques, allows estimating the costs
and outcomes of alternative choices [1]. Most of
the time, these decisions deal with the selection
among different and competing alternatives in
prevention, diagnosis, treatment, or rehabilitation
of conditions. The information provided by eco-
nomic analysis has to be appraised together with
other types of assessments that measure the im-
pact of specific health technologies in terms of
efficacy, effectiveness, safety, equity, or ethical
implications.

Although economic analysis has a longer tradi-
tion in Anglo-Saxon countries, it has been in-
creasingly used in Spain since 1980. Nowadays, it
is considered a useful instrument for health care
decision-making. The objectives of this study
were to describe and assess the quality of the
research in economic analysis carried out in
Spain and published for the past 20 years in the
economic and medical literature. By comparing
these results with similar and earlier Spanish [2]
and international research [3,4], we expect to be
able to make useful recommendations to advance
the economic analysis in Spain.

METHODS

Data sources. A systematic bibliographic
search was made in the main biomedical data-
bases: MEDLINE (1966-1999), HealthStar
(1975-1999), Embase (1988-1999), Indice
Médico Espanol (up to 1999), and NHS Eco-
nomic Evaluation Database—NEED—(up to
1999).

The MeSH descriptors used were: ‘cost—bene-
fit analysis’, ‘cost-effectiveness analysis’, ‘cost
and costs analysis’, ‘hospital cost’, ‘hospital run-
ning cost’, ‘cost control’, ‘drug cost’, ‘energy
cost’, ‘health care cost’, ‘decision theory’, and
‘Spain’. Other terms used in title field were
‘cost’, ‘costs’, ‘econom*’, and the geographic

Copyright © 2001 John Wiley & Sons, Ltd.
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terms ‘Spain’, ‘Espafia’, ‘Catalonia’, ‘Cataluna’,
‘Barcelona’, ‘Madrid’, ‘Sevilla’, ‘Bilbao’, ‘Sa-
badell’, ‘Hospitalet’, ‘Malaga’ as free text in title
and address fields.

In relation with grey literature, a specific
search was performed to look for doctorate the-
sis about economic analysis of health care ser-
vices in TESEO database—a database con-
taining all doctorate theses carried out in
Spain. Additionally, a hand searching process
was carried out in order to identify proceedings
of the Annual Meeting of the Spanish Health
Economics Association, health technology assess-
ment reports, and Spanish journals not in-
cluded—or partially included—in bibliographic
databases:

e Agencia d’Avaluacié de Tecnologia i Recerca
Medica

o Osteba-Servicio de Evaluacion de Tecnologias
Sanitarias

e Agencia de
Sanitarias

o Agencia de Evaluacion de Tecnologias Sani-
tarias de Andalucia

e Todo Hospital, 1983-1984

o Revista de Administraciéon Sanitaria, 1997

Evaluacion de Tecnologias

1999
e Revista Espafiola de Farmacoeconomia,
1998-1999

Selection criteria. From the bibliographic

search performed, and after reading the full text,
full economic evaluation studies performed in
Spain which compared two or more health care
alternatives—or the ‘do-nothing’ alternative—
were included in the study. We defined studies
‘performed’ in Spain as those in which the costs
were expressed in the Spanish currency ‘pesetas’
and having at least one Spanish author. That
means that cost-minimization analyses, cost-
effectiveness analyses, cost-utility analyses and
cost-benefit analyses comparing two or more al-
ternatives were included, and partial evaluations
like cost analysis were excluded. (The list of ex-

cluded studies is available under request.)
Proceedings—except for those above men-
tioned—editorials and letters were excluded,

since their scarce information available made
their quality assessment impossible. In case of
duplicate publication, only the most recent study
or the one published in the journal with the
highest impact factor was included in the review.

Health Econ. 10: 715-729 (2001)
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Classification parameters. All studies were re-
viewed according to:

e First author name

e Year of publication

e Journal of publication

o Workplace of the first author, either hospital,
primary care, administration (local or state),
academic, private and others

Province of workplace of the first author
Topic, a synthetic, non-systematic description
of the main topic of the analysis

Medical function

Study type

Objective of study related to decision-making
Perspective of analysis used, when explicit
Included costs, direct and indirect

Explicit sources of information for cost data
Use of decision analysis techniques

Clinical and economical data obtained concur-
rently in the study

Recommendations of the study related to
decision-making

e Study funding, for-profit or not-for-profit

Studies were classified by their medical func-
tion: in order to maintain comparability with
previous works [3,4], the classification scheme
used in them was adopted, that is, whether the
focus was on preventive (medically oriented and
education/behaviour topics), diagnostic (symp-
tomatic conditions and screening), or therapeutic
interventions (medication, devices/procedures, ed-
ucation/behaviour and surgery).

Since economic analysis deals with decision-
making, it was recorded whether the study objec-
tives and recommendations were directly related
to the decision-making process. The study type,
such as cost-minimization, cost-effectiveness, cost-
utility and cost—benefit analyses, was identified
after reading the full text and verifying the out-
come measures and costs. Cost-effectiveness
analyses were analysed independently from cost-
utility analyses since they are still considered as
pertaining to different categories by most Spanish
researchers. In the same way, cost-minimization
analyses were analysed independently from cost-
effectiveness analyses, contrarily to many recom-
mendations, for the same reasons.

Studies were categorized as ‘for profit’, or ‘not
for profit’ when it was stated as such, otherwise
they were categorized as ‘non-explicit’. However,
and as an approximation, if at least one of the

Copyright © 2001 John Wiley & Sons, Ltd.
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authors of the study was working for a for-profit
company, the study was categorized as ‘for profit’
as well.

Statistical analysis. Simple frequencies and
bivariate tables were produced for each of the
study variables. The level of association between
pairs of variables was assessed with the Fisher’s
exact test (Yate’s correction). A homogeneity
analysis—a variation of multiple case correspon-
dence analysis—was performed to assess the in-
ter-relationships between the different response
variables [5,6]. The analysis included all the stud-
ies and seven categorical variables with 23 cate-
gories in total: indirect costs (two categories),
study type (four categories), workplace of the first
author (six categories), type of publication (four
categories), recommendations of the study (two
categories), medical function (three categories),
and concurrent clinical and economic data (two
categories).

RESULTS

A total of 2692 studies were identified by means
of the bibliographic search. After applying the
above mentioned inclusion criteria, a total of 87
studies were included in the review [7-93]. Six
duplicate publications were identified. The rest of
the studies were rejected because they did not
perform a full economic evaluation, were ab-
stracts, editorials or letters, or were not performed
by Spanish authors.

Figure 1 represents the trend in the number of
economic analysis studies performed between
1983 and 1999. As shown in the figure, there was
a constant and growing trend in economic analy-
sis studies published in the literature. The 1990
peak corresponded to the Annual Meeting of the
Spanish Health Economics Association, which
was devoted to the economic analysis of health
technologies. The lowest value of 1999 reflected
the delay in introducing studies in bibliographic
databases. According to the main methodology
followed, few cost-benefit and cost-utility analyses
were performed. Cost-effectiveness and cost-mini-
mization analyses had been constantly performed
through time; the latter were increasingly being
used. Topics varied through time as well. Diag-
nostic and preventive techniques had been con-
stantly performed, but treatment strategies

Health Econ. 10: 715-729 (2001)
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Figure 1. Economic analysis literature in Spain, 1983—-1999. CBA: cost—benefit analysis; CEA: cost-effectiveness analysis; CUA:

cost-utility analysis; CMA: cost-minimization analysis

increased their relevance from 1994. Hepatitis,
diabetes and cardiovascular diseases were among
the most studied topics.

Figure 2 displays the geographical distribution
of first authors. Barcelona and Madrid accounted
for 45.9% of all the literature. Twelve out of the
25 studies performed in Barcelona were carried
out by the local and regional administration lo-
cated in Barcelona, another six by hospitals and
another six by private settings. In Madrid, 12 out
of 15 studies were performed by hospitals and by
private settings, and just one by the public admin-
istration. The rest of studies were almost equally
distributed through the rest of provinces.

Following the classification of Elixhauser et al.
[3,4], as could be seen in Table 1, the technique
most frequently used was cost-effectiveness analy-

]

g

sis (62.1%), similar to other countries, followed by
cost-benefit analyses (17.2%), cost-minimization
analyses (13.8%), and cost-utility analyses (6.9%).
According to the medical function, 54% were
treatment oriented (68.0% medication), 20% dealt
with prevention (95.0% medically oriented) and
20% with diagnosis (100% screening). As in other
reviews, cost-effectiveness analyses were more
often used in the evaluation of diagnostic tests for
symptomatic persons, while cost-benefit analyses
were more commonly applied to preventive
interventions.

According to the methodological characteristics
of the studies (Table 2), most of them (73.6%) did
not state objectives directly linked to decision-
making, although most of them (62.1%) made
recommendations related to decision-making. The

0
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Figure 2. Distribution of studies according to the province of workplace of the first author

Copyright © 2001 John Wiley & Sons, Ltd.
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Table 1. Comparison of main characteristics among reviewed studies

Characteristics Spain Elixhauser et al. (1998) Elixhauser ez al. (1993)
1969-1999 [n (%)] 1979-1990 [n (%)] 1991-1996 [n (%)]

Study type

CBA 15 (17.2) 680 (37.7) 430 (19.4)

CEA 54 (62.1) 1123 (62.3) 1792 (80.6)

CUA 6 (6.9) - -

CMA 12 (13.8) - -
Origin of publication

UsS - 1249 (66.0) 1167 (53.1)

Non-US 87 (100.0) 644 (34.0) 1029 (46.9)
Medical function

Prevention 20 (23.0) 334 (19.5) 352 (16.5)

Diagnosis 20 (23.0) 612 (35.9) 557 (26.1)

Treatment 47 (54.0) 761 (44.6) 1226 (57.4)
Prevention function

Medically oriented 19 (95.0) 273 (80.4) 251 (68.8)

Education/behaviour 1(5.0) 66 (19.6) 114 (31.2)
Diagnosis function

Symptomatic 0 (0.0) 354 (55.6) 301 (50.8)

Screening 20 (100.0) 282 (44.4) 292 (49.2)
Treatment function

Medication 32 (68.0) 233 (38.3) 525 (52.4)

Device/procedure 8 (17.0) 152 (25.0) 191 (19.1)

Surgery 2 (4.3) 133 (21.9) 185 (18.5)

Education/behaviour 5(10.7) 58 (9.5) 48 (4.8)

CBA: cost-benefit analysis; CEA: cost-effectiveness analysis; CUA: cost-utility analysis; CMA: cost-minimization analysis.

perspective of the analysis was not usually stated
(72.4%), leaving it to the readers’ judgement.
However, if explicit, the most frequent one was
the health care system perspective (14.9%). Only a
small part of studies included indirect costs
(18.4%) in addition to direct costs. In relation to
the design of studies, clinical and economical data
were concurrently collected in 19.5% of the cases,
corresponding mainly to those performed in hos-
pitals, and only 28.7% used decision analysis tech-
niques. In most of the studies (71.3%), the source
of financing was not stated, but if explicit, it was
for profit in 23.0% of the cases and not for profit
in 5.7%.

Paying attention to the source of information
of the outcome measures used in the cost-
effectiveness and cost-utility analyses, 41 (67.2%)
studies find it in the literature through systematic
and non-systematic reviews, 12 (19.7%) of them in
the realization of prospective studies, 1 (1.6%) in a
meta-analysis, 5 (8.2%) using a combination of
sources such as literature, experts, and registers,

Copyright © 2001 John Wiley & Sons, Ltd.

and 2 (3.3%) of them did not make it explicit.
Frequently, the methods for utility calculation in
cost-utility analyses were not always reported.
There were six cost-utility analyses, of which two
of them did not report the utility measurement,
another two of them use literature values and
only two used specific designs (Rosser matrix) to
explicit preferences.

Table 3 shows the distribution of economic
analysis studies in different journals. Among
Spanish journals, most studies were published in
general bio-medical journals, as for example the
14.9% in Medicina Clinica—Med Clin (Barc).
The rest were published in specific journals or
journals specialized in economic analysis. It
should be pointed out that 22.9% of the studies
were published in international journals.

Table 4 shows the association between some
variables. As could be seen, there was a statisti-
cally significant (90% significance) association be-
tween the year of study and the study type; the
study funding, recommendations, study type,

Health Econ. 10: 715-729 (2001)
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Table 2. Methodological characteristics of the re-
viewed studies

A. GARCIA-ALTES

Table 3. Journals publishing health care economic
analysis

Characteristics n (%) Journal n %
Objective Actas Luso-Esp. Neurol Psiquiat 1 1.1
Yes 23 (26.4) Agencia d’Avaluacié de Tecnologia 2 2.3
No 64 (73.6) Meédica
Perspective Am J Hosp Pharm 1 1.1
.. Am J Pub Health 1 1.1
Not explicit 63 (72.4) Anales de Medicina Int 1 11
Societ 5(5.7) nales de Medicina Interna .
Y Anales Espafioles de Pediatria 1 1.1
Health care system 13 (14.9) P
. y Arch Esp Urol 1 1.1
Hospital 5(5.7) P .
Others 1 (1.1) Arch Odont-Estom Prev y Comunit 1 1.1
’ Aten Primaria 2 2.3
Costs Biol Clin Hematol 1 1.1
Direct 71 (81.6) Br J Med Econ 2 2.3
Indirect 16 (18.4) Cir Plastica Ibero-Latinoamericana 1 1.1
Cost information Clin Pha;macol Ther . . 1 1.1
Yes 66 (75.9) Commumty Dent Oral Epidemiol 1 1.1
No 21 (24.1) Eur J P}lbhc Health 1 1.1
’ Farmacia Clinica 4 4.6
Decision analysis techniques Farmacia Hospitalaria 2 2.3
Yes 32 (28.7) Gac Sanit 4 4.6
No 55 (63.2) Gastroenterol Hepatol 1 1.1
Clinical and economical data GEDYT ! 11
v 17 Int J Technol Assess Health Care 2 2.3
es (19.5) 1D D 1 11
No 60 (80.5) rug Lev :
Jornadas AES 11 12.6
Recommendations Laboratorio 1 1.1
Yes 54 (62.1) Med Clin (Barc) 13 14.9
No 33 (37.9) Medicina Militar 1 1.1
. Nutr Hosp 1 1.1
Stlll:dy founding Osteba. Servicio de Evaluacion de 3 3.4
or profit 20 (23.0) T logias Sanitari
Not for profit 5(5.7) ecnologias Sanitarias
pr¢ Pharmacoeconomics 4 4.6
Non-explicit 62 (71.3) .
Public Health 1 1.1
Reg Cancer Treat 1 1.1
. Revista de Administracién Sanitaria 1 1.1
included costs, the workplace of the first author;  Rev Clin Esp 1 1.1
and study perspective and included costs. Rev Esp Cardiol 2 23
The results of the homogeneity analysis con- Rev Esp Enf Digest 1 1.1
firmed the relationships between variables. After Revista Espafola de Farmacoeconomia 5 5.7
extracting two dimensions, the first one was de- Rev Esp Salud Publica 3 3.4
fined by the study type, the workplace of the first ~Rev San Hig Pub 1 1.1
author and the inclusion of indirect costs. The Semin Oncol 1 L1
workplace of the first author, type of publication, ~odo Hospital 1 1.1
and medical function defined the second dimen-  Yaccine 2 2.3
sion. The variables ‘recommendations of study’ Total 87 100.0

and ‘concurrent clinical and economical data’ did
not add further information to the dimensions.
Two dimensions seemed to be present in the
studies; one was formed by the variables: ‘study
type’, ‘workplace of first author’, and ‘presence of
indirect costs’. The second dimension was formed
by the variables: ‘workplace of first author’, ‘type
of publication’ and ‘medical function’.

Copyright © 2001 John Wiley & Sons, Ltd.

Dimension 1 could be interpreted as sophistica-
tion of the study type, from cost-minimization
analyses to cost-utility, cost-effectiveness and
cost—benefit analyses. Dimension 2 mainly re-
presented the type of publication, from health

Health Econ. 10: 715-729 (2001)
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Table 4. Association between variables

Variables Value*  p-value
Year—Study type 57.9 0.051
Year—Perspective 65.7 0.174
Year— Information for cost 15.1 0.369
data
Year— Decision analysis 29.8 0.372
techniques
Workplace—Study funding 36.3 0.000
Workplace— Decision analysis 8.0 0.783
techniques
Workplace— Objective 6.3 0.389
Workplace—Recommendations 10.6 0.101
Workplace—Medical function  29.8 0.756
Workplace—Study type 29.8 0.039
Workplace— Included costs 15.2 0.018
Workplace— Concurrent data 8.6 0.191
Medical function—Study type  23.6 0.168
Study perspective— Included 26.5 0.000

costs

* Fisher’s exact test.

technology assessment reports to scientific meet-
ings, Spanish journals and international journals,
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and the medical function, from diagnosis to treat-
ment and prevention. These relationships could be
seen in Figure 3 that shows different areas. In the
first and second quadrant, cost-effectiveness
analyses and cost-utility analyses were performed
by people working in the administration or in
private settings, were presented in meetings, and
were published in international journals (espe-
cially cost-utility analyses). They did not included
indirect costs, clinical and economical data were
not collected concurrently and recommendations
for decision-making were made. In the third
quadrant, cost—benefit analyses could be found,
with indirect costs, made by academic authors,
and usually devoted to prevention. In the fourth
quadrant there were cost-minimization analyses,
carried out in hospitals, with clinical and econom-
ical data concurrently collected, and published in
international journals. Primary care and health
technology assessment reports were far from the
corresponding groups because there were only
few, very heterogencous, studies. Studies were
uniformly distributed in the two dimensions in
time and in geographical place.
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Figure 3. Quantification of categories. HTA: health technology assessment report; Spal: Spanish journal; IntJ: international
journal; Meet: scientific meeting; Admin: administration; Hosp: hospital; PC: primary care; Priv: private setting; Acad: academic;
No_W: no explicit workplace; CBA: cost—benefit analysis; CEA: cost-effectiveness analysis; CUA: cost-utility analysis; CMA:
cost-minimization analysis; D: diagnosis; T: treatment; P: prevention; Rec: recommendations; No_Rec: no recommendations;
IC: indirect costs; No_IC: no indirect costs; St: data concurrently obtained; No_St: data not concurrently obtained

Copyright © 2001 John Wiley & Sons, Ltd.
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CONCLUSIONS

The increasing trend in economic analysis litera-
ture identified in earlier and foreign work [2—4]
has clearly continued in Spain, despite the fact
that there is still not much work about this sub-
ject. The expansion of the economic analysis liter-
ature could be explained by the growing emphasis
on evaluating health outcomes, which are an im-
portant consequence of medical care. Other fac-
tors that have undoubtedly contributed to the
growth of health care economic analysis are the
increasing competition in the health care industry
and the growing perception by health care pur-
chasers that health care services provide value for
money.

Common to other reviews, there is the possibil-
ity that some significant studies had been missed.
In the present case, this probability was mini-
mized using systematic bibliographic search tech-
niques. Then, the main reason for the relatively
large number of rejected articles after applying the
inclusion criteria was the extensive criteria used in
the bibliographic search in order to not missing
studies for the review.

This review, as others previously published [2—
4,94-99], showed that in many cases, articles do
not publish enough information on the methods
and data used. As such, the perspective of analysis
was not explicit in 72.4% of the studies, sources of
cost data were missing in 24.1% of them, and
objectives and recommendations directly oriented
to decision-making were lacking in 73.6% and
37.9% of them, respectively.

The recognition of the existing methodological
controversies and the interest in facilitating the
implementation and the interpretation of eco-
nomic analysis has promoted the development
and implementation of methodological standards
for the economic assessment of health care ser-
vices [100—107]. It seems that economists have
reached an agreement upon a number of impor-
tant characteristics that would ensure the validity
and reliability of the results. Standards for eco-
nomic analysis should contribute to make the
results of analyses relevant and credible for pol-
icy-making. The use of the society perspective, to
explicit cost calculation methods and sources of
economic information, and the performance of
sensitivity and incremental analyses, are some of
the main recommendations. The experience in the
use of those guidelines is available in some coun-
tries [108].

Copyright © 2001 John Wiley & Sons, Ltd.
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Furthermore, several methodological checklists
for critically appraising published studies have
been proposed [1,109-112], with some interesting
and promising results. Another interesting initia-
tive is the one carried out by the Department of
Health of England which published a register of
cost-effectiveness studies containing details of a
large amount of economic evaluations conducted
in the last two decades [94,99]. This kind of
databases could help in the task of increasing the
quality and transparency of the studies. New
thing in review studies, this one has pointed out
the usefulness of methodologies such as homo-
geneity analysis to analyse this sort of data, be-
yond counting and frequencies. Homogeneity
analysis has proved to be a useful tool to analyse
the relationships between multiple variables as-
sessing the quality of economic analysis studies.

Adherence to reporting conventions and atten-
tion to providing information required under-
standing and interpreting study results would
improve the relevance and accessibility to eco-
nomic analyses [113]. The methodological rigour
in the application of economic analysis techniques
is essential to guarantee the study reproducibility.

Equally important seems to be the use of clini-
cal outcome measures obtained in study designs
of the highest level of evidence, such as random-
ized controlled trials or meta-analysis of random-
ized controlled trials [114]. As we could see, most
of the reviewed studies find the effectiveness mea-
sures in the literature, without making explicit the
use of systematic reviews; and some of them find
it in the realization of a prospective study, collect-
ing the economic and the clinical data concur-
rently. Since the quality of the estimates of
effectiveness used in the evaluations is a cardinal
point, one should expect in the foreseeable future
more evaluations based on randomized controlled
trials, systematic reviews or large observational
studies. Integration of outcome measures based
on the best scientific evidence available in eco-
nomic assessment studies will allow for a higher
quality of the performed analysis [115].

Moreover, the peer-review process has revealed
to be a key element in the improvement of the
quality of the published studies. The incorpora-
tion of guidelines within the peer-review process
of the medical literature would contribute to a rise
in reporting standards, specially in specific medi-
cal journals, were greater methodological deficien-
cies have been found [116,117]. As an example,

Health Econ. 10: 715-729 (2001)
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the British Medical Journal checklist for the sub-
mission of economic assessment studies has
proved to be a feasible tool to assess the quality
of economic assessment studies, and has been
suggested as a guideline for other journals [118].

Transparency in the use of economic analysis
methods is also important to avoid biases in
methodology and in reporting of the results. As
showed in the review, 22.7% of the reviewed
studies had a for-profit funding. The relationship
between pharmaceutical companies and research
is increasingly important, with some recent prob-
lems [119,120]. In that way, some recommenda-
tions have been proposed to conduct and report
economic analyses to avoid biases [121], such as
to make always explicit the relationships between
researchers and sponsors, or to make contracts to
guarantee the fact that whatever the results would
be, they will be published.

There is little sense in performing an economic
analysis if it is going to have no impact on
decision-making at all. Its impact on decisions,
however, is still unclear. A survey of economic
analysis in EC countries to identify the impact of
the results on decision analysis and policy-making
in health care, stated that 27% of the selected
studies were thought to have influenced health
care decision-makers or policy [122]. The results
of the survey suggested that economic analysis
had a relative low impact on health care policies
or on decision-making. However, there is a con-
siderable potential for the use of economic assess-
ment in developing policies for the rational
diffusion and use of health care services [123].
Some examples of uses of economic analysis are
the Dutch policy of the public health insurance
system [124], the National Health Service research
and development strategy [125], advising the pur-
chase of technologies in Catalonia [126], and its
use in Australia and Ontario in the introduction
of drugs on the national and regional formulary,
respectively [127,128].

A continuing challenge for health care eco-
nomic analysis is to improve the dissemination of
the studies, and to produce health care economic
analyses that are timely and relevant to the needs
of decision-makers. One of the reasons that eco-
nomic analysis is not more frequently used in the
decision-making process is because economic
analyses themselves could be expensive and time
consuming, and their results are often not avail-
able at the time that decisions must be made [129].

Copyright © 2001 John Wiley & Sons, Ltd.
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Thus, decisions are generally based in information
regarding the short-term clinical efficacy and the
acquisition costs of an intervention, rather than
the cascade of costs and outcomes that result
from its use in actual clinical practice [130].
Nonetheless, cost-effectiveness was ranked among
the top five considerations in making coverage
decisions in a survey of 231 medical directors at
private insurance plans [131], ranking much
higher than costs alone, and outranking many
clinical considerations.

Some areas of future development could be
pointed out. First, the use of decision analysis
techniques, unless its methodological constraints
[132], is a useful way to model the reality when
direct observation of the phenomenon is not
available and cannot be collected, and could be
useful in trying to understand a complex reality
[133]. Decision analysis techniques could be fur-
ther used in those cases. At the same way, concur-
rent clinical and cost data collection should be
stimulated as well as the realization of economic
clinical trials when possible.

Second, an interesting alternative to cost-effec-
tiveness analysis is cost-benefit analysis using di-
rect or indirect methods to estimate the value of
goods for which an explicit market not exists [1].
Methodologies such as willingness to pay, contin-
gent valuation techniques, or hedonic prices
should be further emphasized. Those methodolo-
gies could be especially interesting when effective-
ness measures are lacking or it is not possible to
measure them.

Third, the application of economic analyses
results in health care context different from the
original ones should be further developed. Factors
such as the relative price of resources, the
availability of health care resources, local epi-
demiological data, or variations in medical prac-
tice, also affect the efficiency of the alternatives
under comparison. But there is not yet developed
a methodology for reviewing and summing up
evidence from individual economic evaluations
which may have been conducted at different times
and in different places, unless some interesting
initiatives have recently appeared [134,135].

Finally, the methodological problems of eco-
nomic analyses performed in Spain are the same
than those performed abroad. That should not be
the reason to not try to publish in international
journals. Publishing in this kind of journals would
help in the consolidation of a long course action
and in the recognition of a high quality research.

Health Econ. 10: 715-729 (2001)
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