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FOREWORD

Foreword

Ouer the last few decades, mortality from cardiovascular disease has dropped faster than mortality
from other causes. Despite this great success, prospects for making further inroads are threatened by
rising levels of obesity and the lack of adherence to recommended treatments.

Startling variations in the probability of being hospitalised with diabetes or surviving a heart
attack or a stroke, and the cost associated to their care persist across and within OECD countries. For
example, Central and Eastern European Countries, such as the Slovak Republic, Hungary, Estonia and
the Czech Republic, face the greatest cardiovascular disease mortality burden, with mortality rates in
excess of 400 per 100 000 population. On the other side of the spectrum, countries such as Japan and
France experienced mortality rates of less than 150. The consequence of such large variation is either
unacceptable waste of scarce resources or poor quality of life for the people affected. Given the large
disease burden accounted for by cardiovascular disease and diabetes, better policies to improve care
for patients and reduce variation in outcomes are highly needed. Cardiovascular disease accounts
for around a third of all deaths in OECD countries. Rising levels of diabetes, on the other hand, lead
to greater morbidity and disability from blindness, kidney failure and other serious complications.
Taken together, these two conditions represent about 40% of the health burden across the OECD.

This report shows that throwing ever more resources to care services is not enough to deliver
good outcomes and reduce unacceptable variation in performance for these two conditions. Both
cardiovascular disease and diabetes are complex diseases to manage and treat effectively. Good
primary care and early diagnosis is needed to manage risk factors such as high blood pressure and
cholesterol and avoid unnecessary long-term damage being caused by the diseases. Both require
timely services from the onset of the disease through to later stages when specialist and hospital
treatment is necessary. And both require continuity and integration of services across the entire
clinical pathway.

Sadly, many OECD countries are still a long way from making the necessary reforms in their
health systems to deliver such good care. This report makes a series of recommendations that policy
makers can take to reduce the gap between actual care and optimal care for both conditions. It
argues that integrating evidence-based clinical recommendations into day-to-day care requires
changes in governance of the system. Crucially, an improved national policy framework around these
two conditions would go a long way to reducing mortality and morbidity.
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Executive summary

The last 50 years have witnessed remarkable improvements in cardiovascular disease
(CVD) outcomes. Since 1960, CVD mortality rates have fallen by over 60% whereas mortality
rates for all other causes fell by 38% in OECD countries. Advances in the prevention and
treatment of CVD have outpaced those of many other diseases, and these improvements
have contributed to longer and healthier lives.

There are a number of explanations behind the success. Smoking rates have fallen
in virtually all OECD countries resulting in a demonstrable impact on CVD outcomes.
Technological innovations are also a key reason for improvements by expanding the health
system’s capacity to control CVD risk factors such as high cholesterol and blood pressure,
improve management of diabetes and provide more effective care in the event of an acute
episode such as a stroke or heart attack. The foundation upon which these successes have
been built has been the ability of health systems to deliver better and more timely access
to high quality health programmes, services and technologies.

Despite these gains, CVD remains the leading cause of death in most OECD countries
and prospects for further reductions are slowing. Countries face a number of significant
challenges to reduce the health burden of CVD in the years to come. These include:
1) rising levels of key risk factors of CVD, obesity and diabetes; 2) delays in diagnoses of
CVD risk factors and diabetes; 3) lack of adherence to recommended treatments; 4) ageing
populations leading to greater complexity of health care needs; and 5) gaps in the timely
access of specialised care. In addition to these overarching issues, many countries also face
individual challenges. There is substantial variation across OECD countries in the prevalence
of risk factors, the availability of health care resources and access to high quality of care.

This report assesses OECD health systems along the pathway by which CVD and
diabetes is prevented, managed and treated. It examines prevention programmes to
improve lifestyles, the strength of the primary care system to diagnose risk factors and
manage disease as well as the effectiveness of the acute care sector in delivering high
quality care. The report develops a better understanding of how countries can improve
health system performance to reduce the burden of these two diseases.

The report highlights many policy initiatives in the area of CVD and diabetes
management and care as well as draw out the key policy implications from the analysis
on health system performance in relation to these two diseases. Some of these lessons
point to areas where specific countries could improve performance but there are also some
overarching policy implications for OECD countries. Key messages from the report are:

® There is no doubt that the health system has been instrumental in delivering better
outcomes for patients but there remains substantial scope for further improvements in
both CVD and diabetes care.

CARDIOVASCULAR DISEASE AND DIABETES: POLICIES FOR BETTER HEALTH AND QUALITY OF CARE © OECD 2015
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EXECUTIVE SUMMARY

@ Despite the success in reducing CVD mortality over recent decades, rising levels of
obesity and diabetes are threatening prospects for further gains.

@ The ageing population will lead not only to greater demand for health care but also
change the complexity and type of care that CVD and diabetes patients require.

@ Greater access to health care resources improves CVD and diabetes outcomes, but some
countries are able to extract greater benefits from health resources than others. Analysis
shows that better access to services and technologies, payment systems and quality of
care initiatives are strongly linked to better performance.

® Though some countries have faced considerable resistance to their strong stance on
prevention of unhealthy behaviour, these policies focusing on tobacco and obesity
are shown to have widespread impact on promoting healthy lifestyles. More could be
done to deliver an integrated approach that incorporates regulations and public health
programmes to save thousands of lives.

@ Primary care is central to optimising the prevention, diagnosis and management of CVD
and diabetes and stops people from escalating down a path of adverse health outcomes,
higher health care needs and costs. Countries can further strengthen the sector by
ensuring patients have good financial and physical access to primary care and that
services are of high quality through better integration and co-ordination with other parts
of the health systems as well as continuity of care that is focused on the patient’s needs.

@ Thereis a need to establish better integrated systems to improve the chances of surviving
out-of-hospital CVD events. Such efforts could be supported through a national policy
framework to lift the community’s capacity to respond and lift standards in emergency
care.

e In hospitals, the quality of care has improved over the last ten years in almost all OECD
countries. Performance in the acute care sector can be enhanced by developing better
governance systems that are aimed at minimising the gap between recommended care
guidelines and actual care delivered. This encompasses:

% Better and more integrated information systems to monitor patient care and assess
performance along the entire pathway of CVD and diabetes prevention, management
and care. Such efforts should be matched by stronger governance systems that create
clear lines of accountability and improve transparency. Such systems can not only
create greater incentives on the part of health care funders and providers to improve
quality of care but can also inform national policy formulations by highlighting aspects
of the health system that are doing well and where performance could be improved.

% Greater policy focus on reducing the variation in performance within countries,
lifting not only overall standards of care but minimising the widespread differences
in access and quality of care that are evident within health systems, including pre-
hospital systems. Information systems are the bedrock of performance management
which enable comparative health system assessment as well as evaluate the impact
of policies at both the national and international levels.
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Assessment and recommendations

CVD mortality has been falling but it remains the number one killer
in OECD countries

The mortality rate attributable to CVD has declined substantially in recent decades.
Over the 50-year period since 1960, average mortality rates for CVD fell by 61%. CVD
mortality rates started to decrease in the 1970s and in the 1980s the rate of decrease
accelerated even further. Prior to 1985, CVD accounted for one in every two deaths in OECD
countries, but by 2011 this had dropped to around one in every three. The reduction in CVD
mortality accounts for 60% of the decline in all-cause mortality. Despite these gains, CVD
remains the most common cause of death in most OECD countries.

Changes in the health care system’s capacity to prevent, treat and manage CVD have
been instrumental in reducing mortality rates. A number of studies have estimated the
relative contribution of health care treatments and risk-factor control in explaining the
reduction in coronary heart disease (CHD) mortality. Studies published in the last ten
years show that treatments account for around 40% of the overall improvements in CHD
mortality and improved risk factors contributed around 50% (with 10% unaccounted for in
the modelling studies). More recent studies though indicate that treatments are becoming
a more important contributing factor.

The prospects for reducing the CVD disease burden are diminishing and the pattern
of declining mortality is coming to an end or even reversing amongst some population
groups, particularly younger age groups. Rising levels of obesity and diabetes are reducing
our ability to make further inroads into reducing the CVD burden. Approximately 85 million
people are living with diabetes in OECD countries, representing around 7% of people aged
20-79 years. Based on current trends, the number of people with diabetes in OECD countries
is projected to reach almost 108 million by 2030, a 27% increase, and a further 23 million
patients with higher health care needs and higher risk of complications.

CVD and diabetes outcomes vary across countries and strike
at different ages

When measured in terms of the number of deaths, CVD imposes a heavy burden in
all countries, but this burden is not equally distributed. The number of deaths caused by
CVD varies considerably across OECD countries. Central and Eastern European Countries,
such as the Slovak Republic, Hungary, Estonia and the Czech Republic, face the greatest
CVD health burden with mortality rates in excess of 400 per 100 000 population. On the
other side of the spectrum, countries such as Japan and France experienced mortality rates
of less than 150. While many factors such as genetics, demographics and socio-economics
are outside of the control of health system policy, the degree to which countries have been
able to reduce the mortality burden over the years gives some room for optimism that
some of the differences between countries can be influenced by good access to high quality
health care.
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ASSESSMENT AND RECOMMENDATIONS

While diabetes and CVD risks rise with age, there is strong evidence that in some
countries they affect people of younger ages. Just under 2% of 20-39 year-olds have diabetes
with prevalence climbing to around 20% for those aged between 60 and 79 years. Early
onset of diabetes is substantially bigger in Mexico, Chile, Portugal, the United States and
Poland where prevalence exceeds 12% of the 40 to 59 year-old population, compared to
an OECD average of 8.9% in this age group. The age at which diabetes or CVD strikes has
important implications for a patient’s health status, and also for their social and economic
status. Young survivors of CVD events such as AMI (acute myocardial infarction) and stroke
may face serious deterioration in their quality of life, leading to greater social and health
care needs over longer periods of time, and a reduced ability to work. People living with
diabetes for longer periods of time are at higher risk of suffering complications that cause
high levels of morbidity.

There are also significant challenges associated with delivering care for more elderly
CVD and diabetes patients. As a result of the ageing population profile of many OECD
countries, health systems are increasingly caring for elderly patients who not only have
greater health care needs, but also more complex needs. Elderly patients are more likely
to be suffering from multiple morbidities, may be more fragile and require multiple health
and social services to deliver best-practice care.

Healthy lifestyles are key to success but countries have had mixed results
in reducing risky behaviours

Cardiovascular disease (CVD) and diabetes are highly preventable diseases. The
majority of CVD is caused by risk factors that can be controlled, treated or modified. These
risk factors include high blood pressure, cholesterol, obesity, lack of physical activity, and
tobacco use. CVD and diabetes share many common risk factors, including obesity and
physical activity; therefore, the prevention of these two modifiable risk factors can lead to
a lower prevalence of both diseases.

An underlying role for governments and markets is to make healthy lifestyle choices
easier. In the field of prevention, government actions may take at least four types of
actions aimed at: 1) improving the breadth or the attractiveness of healthy choices,
relative to a free market situation; 2) modifying preferences to encourage healthy
choices; 3) increasing the price of selected unhealthy choices; and 4) regulating selected
unhealthy choices.

There has been mixed success in improving risky behaviours. On the one hand,
smoking rates have declined substantially, but the percentage of the population who
are obese continues to climb. The percentage of the population who smoked daily fell
from 28% in 1997 to 20% in 2009, although men are more likely to smoke than females
in most countries. Obesity levels have been rising in all OECD countries. Over the 2000
to 2009 period, the percentage of the population who were measured obese rose from
17% to 22%. For countries with self-reported indicators, obesity rose from 12% to 16%
over the corresponding period. The more recent data indicate that for a number of
OECD countries obesity rates have not increased to the extent that was projected. This
provides some positive signs that the rates of increase are falling or have stabilised.
Nevertheless, rates continue to increase in other countries and remain high in many
OECD countries.
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Strong anti-tobacco legislation and programmes are having an impact

All OECD countries have implemented anti-tobacco programmes and policies,
including mass media campaigns to warn about the dangers of smoking, services and
products to help smokers quit, advertising bans and taxes. However, the types of policies
and intensity of those policies varies considerably by country. Analysis of the relationship
between anti-tobacco policies and smoking rates show that more stringent policy and
higher tobacco taxes have led to bigger falls in smoking rates among various population
groups between 1996 and 2011. Higher taxes were particularly effective among younger
age groups indicating that price signals play an important part of an effective deterrent
strategy to take up smoking. Comprehensive anti-tobacco policies are also effective in
cutting the number of adult male and female smokers.

A number of countries have continued to strengthen their anti-tobacco policies
through a variety of means. Australia, for example, has introduced a number of innovative
programmes and regulations, including its plain-packaging laws which took effect in
December 2012. The aim of these laws was to remove a key method by which industry
promotes its products to current and potential consumers. While evidence about their
effectiveness is still being gathered, these initiatives may provide the next set of policy
instruments for governments to help further reduce the harmful impact of smoking in
society.

Governments are becoming more innovative in encouraging
healthy lifestyles

Previous OECD analysis has called for strong government action to help citizens
improve diets and increase physical activity. A number of interventions are shown to
provide affordable and cost-effective solutions to the ever-increasing burden of obesity,
with the potential to reduce mortality and reduce costs. According to the analysis, primary
care can play an important role in tackling obesity. An intervention which targets high-risk
individuals and is delivered by primary care physicians and dieticians has been shown to
be highly effective and cost-effective in OECD countries.

Up to the mid-2000s, governments focused more of their actions on diets rather
than on active lifestyles. Most actions were focused on increasing choice and delivering
information and education programmes to influence preference. In recent years, however,
a considerable number of countries have implemented a range of initiatives to combat
obesity including new fiscal measures to raise the prices of foods that are high in fat, sugar
or salt. While fiscal measures can have an important role in the policy armoury against
obesity, they can also affect consumer choice and the wider economy. This may help
explain why these taxes have been controversial in some countries. In fact, the “fat tax”
was rescinded in Denmark at the start of 2013 following widespread criticism. In Mexico,
the tax was met with an extensive public campaign both in favour of and opposed to the
tax. These controversies highlight the need for careful consideration of the design of such
fiscal measures in order to minimise any potential negative impacts.

Aside from the recent policy action against obesity, more countries are turning
their attention to improving physical activity and levels of salt consumption to reduce
the prevalence of high-blood pressure. Countries such as Canada, Finland, and the
United Kingdom have used a variety of policy instruments to reduce salt intake amongst
their citizens. These include public information, food labelling, taxation, regulation and
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marketing controls and food reformulation. These countries have successfully worked
with food industries to set new salt targets for processed foods. Initiatives that have
used multifaceted and reinforcing approaches have had real impact on consumption
levels and health outcomes. Similar approaches are also being used to encourage more
active lifestyles, particularly among the young. For example, the nationally co-ordinated
programme “Let’s Move” was launched in the United States in 2010. Programmes such as
these have included multi-stakeholder frameworks, involving business and civil society
to develop and implement public health policies. Evaluations of the effectiveness of such
initiatives are only beginning to emerge and should be monitored closely for their potential
effect on physical activity levels and obesity.

Strengthening primary care for better management of risk factors,
diabetes and chronic CVD

Primary care is the centre of the health care system, and is particularly so for CVD
and diabetes. Not only are primary care providers the first point-of-contact with the health
system for many patients, they also deliver a range of health care services that are vital to
the early diagnosis and control of cardiovascular risk factors and diabetes. Early diagnosis
is an essential first step towards patients taking effective control, and limits the potential
long-term damage that these risk factors can cause to the body.

The role of primary health care systems is likely to expand in the future. The
ageing population is driving changes in health care needs, with more patients likely to:
1) suffer from multiple morbidities; 2) be more fragile; and 3) require multiple health
and social services to deliver best-practice care. From age 75, the majority of people with
any chronic condition have three or more conditions. Many patients with diabetes, for
example, are also likely to have CVD, or chronic obstructive pulmonary disease (COPD)
or mental illnesses. More than one in five patients with dementia also had coronary
heart disease.

Such changing health needs have required reconfiguration of health care delivery
models, including more effective co-ordination of care and greater continuity of care.
Patients with multiple morbidities require more frequent access to a range of multi-
disciplinary care providers that are well co-ordinated to tightly monitor treatments, avoid
potential duplication and reduce the risks of ineffective or unsafe care. Multiple morbidities
also raise some important issues around the need to broaden the clinical evidence upon
which clinical guidelines’ recommendations are often made.

Delivering the health care needs for older populations with CVD, diabetes and other
comorbidities will place greater pressure on existing primary health care resources. A key
challenge for OECD health care systems is therefore to realign health delivery systems with
these evolving needs.

At the same time, to alleviate the burden in health systems through better health
outcomes, efforts can be made to change health care needs of people with CVD and
diabetes by involving them in managing their own care. Structured patient education
programmes are known to reduce the risk of diabetes-related complications and a
number of evidence-based programmes are already widely used in different countries
including Australia,Canada, Denmark, Ireland, Spain, the United Kingdom and the United
States. Educational programmes mixed with behavioural or psychological approaches
contribute to increasing knowledge of diabetic care and achieving metabolic control.
Interventions that mix patient collaboration and didactic presentations alongside
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regular follow-up have been shown to be effective in improving health outcomes.
Programmes adapted to specific cultural background and age groups can also improve
outcomes more effectively.

Good access is the foundation of a strong primary care system

Many OECD countries have achieved good access to primary care even among those
in lower socio-economic groups. A highly accessible primary care system has the capacity
to reduce inequalities in health outcomes and deliver care to those who stand to benefit
most. This is particularly important for diseases such as diabetes which is far more
prevalent among lower socio-economic groups. Aside from good financial access, patients
also require easy physical access to primary care providers including short waiting times,
low transaction costs such as travel expenses and time and out-of-hours care.

The two main financing sources for primary care are government contributions and
patient out-of-pocket (OOP) costs. A relatively small contribution is made through private
sources such as private health insurance. All countries use a mix of financing sources
to fund primary care, although there is substantial variation between countries in the
importance placed on these sources. On average, patients directly contribute around 19%
of primary care expenditure but in countries such as Estonia, Luxembourg and France
the percentage is less than 10% whereas in Turkey, Greece and Hungary it exceeds 40%. A
number of countries have put in place additional measures to protect people with chronic
diseases from high OOP costs. In Chile, for example, both diabetes and CVD risk factors
are part of eighty health conditions that are guaranteed by law. This means that patients
diagnosed with these conditions receive 100% reimbursement for a range of health care
services and products used to treat these conditions. Similarly, countries such as Portugal,
France and Mexico, provide additional coverage for specific treatments for identified
diseases including diabetes and CVD.

The method by which care is financed has enormous implications on the access
that patients have to health care. Higher OOP costs will lead to a lower use of primary
care services, particularly among the poor. Reducing access to primary care also has
wider ramifications. By foregoing routine visits to primary care physicians, patients are
exposed to greater risk leading to a worsening of health status which, in turn, may require
more intensive (and costly) acute care. It is therefore essential that primary care remains
highly accessible to all. Good access is a necessary requirement to enable primary care
practitioners to have regular contacts with patients, assess patient risk, monitor progress,
deliver care, and adjust treatments when required.

Quality in primary care: Evidence of variation across countries

Although governments and professional organisations have invested substantial
resources in the development and dissemination of clinical practice guidelines, there
remains a substantial gap between recommended care and actual care. Some of the most
common barriers to the implementation of CVD and diabetes guidelines in primary care
relate to the lack of physician time, prescribing costs, poor patient compliance and a lack
of dedicated health care resources for preventive medicine. Such systematic barriers can
lead to suboptimal quality of care, poor compliance with recommended guidelines and,
as a result, adverse health outcomes and higher resource use as patients suffer more
complications.
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Hospitalisation rates for conditions such as diabetes are commonly used as an
indicator of primary care quality. With high-quality primary care, hospitalisations can
often be avoided. However, these indicators are also a measure of the access that patients
have to hospitals, as well as the role that hospitals play in the overall health care system.
In some countries, access to hospitals is restricted due to financial or physical barriers,
whereas in others countries they remain the predominant institution within which health
care is provided. These two factors can explain some but not all the variation observed
across countries for diabetes-related hospital admissions. However, there are a number of
countries where diabetes-related hospitalisations go beyond that which can be explained
by the general use of hospitals. Countries such as Hungary, Sweden, Belgium, France
and Korea have a particularly high rate of diabetes-related hospitalisations, even after
controlling for general hospital use. On the other hand, diabetic patients in countries such
as Israel, Slovenia and Switzerland have fewer diabetes-related hospitalisations.

Quality of care for patients with chronic heart failure: Evidence of within
country variation

Survival of patients with chronic heart failure (CHF) has improved over the last
two decades, with trials concluding that outpatient medical treatment combined with
fluid management and controlled exercise can improve survival rates. This evidence has
now been widely incorporated in clinical practice guidelines that provide practitioners
and patients with recommendations on optimum care. However, despite the potential
for practice guidelines to improve health care outcomes, they are adopted too slowly or
are applied inconsistently. This often leads to suboptimal care and fails to deliver further
improvements in the quality of heart failure care and patient outcomes.

From the analysis presented in this report, adherence to recommended medication
treatments among a sample of CHF treating centres show substantial variations not only
across countries but also within OECD countries. Among the sample countries, within
country variation is lowest in Portugal but relatively high in the Czech Republic, France,
Israel and Italy. Analysis also shows that a number of country health system characteristics
are associated with non-adherence. Higher levels of unmet needs and fewer doctors
per head of population are associated with greater non-adherence. A number of quality
initiatives such as the availability of information systems to exchange information across
providers, primary care accreditation and provider incentives to comply with guidelines
were all significantly associated with better adherence. These results suggest that greater
access to health care and the implementation of quality initiatives are linked to greater
guideline adherence among patients. However, these findings should be interpreted as
mere associations and no causal relationship has been established.

The degree of variation in adherence within and across countries present important
policy challenges. It suggests a need to identify the reasons why systematic variation exists
and develop a better understanding of the factors that could help lift performance among
providers and institutions that deliver poor quality care. Such factors may not only involve
variation in local health care characteristics such as the number of available doctors within
a region, but also the ability of national health system characteristics to reduce unwanted
practice variation. These results also highlight the fact that international comparison of
overall performance as well as the distribution of performance within health systems is a
promising avenue for future benchmarking exercises.
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Recent efforts to improve primary care quality show promise
but no magic potion

Rising levels of chronic diseases such as diabetes and CVD have led many countries
to introduce reforms to improve the quality and accessibility of primary care. As part of
this renewed focus, there have also been concerted efforts to improve the measurement of
primary care quality at both the national and international levels. Good primary care
systems have the following strengths:

® Structure: Appropriate policies include primary care policies and regulations (e.g.
population coverage for primary care services, resourcing and funding, policies to reduce
mal-distribution of primary care providers and facilities; workforce development and
training for primary care.

® Accessibility: Ease of access to primary care services requires a national and geographic
supply of primary care services, appointment systems and access to after-hours care as
well as the affordability and acceptability of services as perceived by patients.

® Continuity: The set of conditions are put in place to develop enduring doctor-patient
relationships (e.g. patient registration systems, electronic health records, indicators of
the doctor-patient relationship).

@ Co-ordination: Primary care providers are able to co-ordinate patients’ use of other parts
of the health care system (e.g. the existence of a gatekeeping system, the skill mix of
primary care providers, collaboration with other providers, and the integration of public
health functions).

® Comprehensiveness: Breadth of services is available in primary care (e.g. procedures
and certain preventive services).

Governments have introduced substantive reforms and invested significant resources
to improve the quality of care provided to patients. The instruments by which governments
can try to influence quality of care are summarised in Table 0.1. Many OECD countries are
recognising the need to transform their health care systems and place greater focus on
primary care and its role in managing complex patients. As part of this transformation,
policy makers face the challenging task of making their health system more responsive to
their population’s health needs. This entails, in part, shaping the health care work force, its
institutions as well as the co-ordination of care around the health care needs of patients
with multiple chronic diseases.

Table 0.1. Policies to improve quality of care in primary care
Policy type Examples

Health system inputs (professionals, organisations,  Accreditation and certification of health care institutes. Professional licensing

technologies) including GPs and specialised nurses (e.g. diabetes or heart failure) and credentialing.
Assessment and control of pharmaceutical products.

Health system design (allocation of responsibilities) ~ Accountability requirements at the primary care level. Quality governance structures in
recognition of shifting focus of CVD and diabetes care towards primary care and social
care. Quality as part of contracting and patient choice.

Monitoring (standards and information systems) National standards and guidelines. Regulation on public reporting (including policies
and support for registries, use of administrative databases, electronic health records,
data sharing across health sectors, and patient surveys). Audit studies. Integrated
guidelines on chronic diseases

Improvement (incentive structures and programmes) Financial incentives such as pay for performance, care bundling, patient self-
management. Programmes on patient safety and quality improvement.

Source: Adapted from OECD (2010), Improving Value in Health Care: Measuring Quality, OECD Publishing, Paris,
http://dx.doi.org/10.1787/9789264094819-en.
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Integrated and co-ordinated care

The proper management of patients with long-term diseases such as diabetes and
CVD poses challenges to the organisation of health care delivery. In particular, fragmented
health care systems between primary and specialist care have led to a number of structural
barriers that prevent strong continuity of care and care co-ordination between providers.
Without a well-coordinated care, patients with complex needs such as CVD or diabetes
may find it difficult to navigate the health care system and receive the right type of care
at the right time. Good information flows about a patient’s health care needs may also be
lacking in fragmented systems, leading to potential duplication of services, unnecessary or
ineffective care or, worse, adverse events through prescribing errors.

Countries such as the Netherlands, Germany and the United States have responded
to this challenge by developing new models of integrated care, designed to deliver patient-
centred care to people with complex health care needs such as is required by many
people with CVD. Most integrated care programmes have had a positive impact on patient
functional status and outcomes as well as guideline adherence. Whilst almost all studies
concluded that integrated care reduced the number of hospitalisations, these did not result
in overall cost savings. Most reviews found mixed or insignificant evidence on the effects of
integrated care on health care cost.

Better information systems to monitor performance

The use of information technology is becoming an important tool for performance
management in primary care. A number of countries are making better use of electronic
patient records to automatically derive information that can be used to improve patient
care as well as measure performance within and outside the practice. Systems such as
the Danish General Practice Quality Unit (DAK-E), and Israel’s National Programme for
Quality Indicators in Community Healthcare (QICH) are showing notable improvements
in primary care quality, particularly on process indicators relating to cardiovascular risk
factors and diabetes. Yet other measures such as glycaemic control are proving more
difficult, with the percentage of patients with good blood glucose control staying relative
stable over recent years. While some countries have made substantial progress in this field,
measuring primary care quality remains a complex task. The sector is characterised by
thousands of independent practices which makes system-wide changes more difficult.
This, in part, explains why countries have also invested time and effort into developing
better governance structures for primary care.

Pay-for-performance

Over the last 20 years, pay-for-performance schemes have become an increasingly
common method for paying primary care providers in OECD countries. Pay-for-performance
schemes operate in around half of all OECD countries, focusing mainly on preventive care
and care for chronic disease. While the design of these schemes varies considerably across
countries, the central element is to make some part of provider reimbursement conditional
on the quality of care delivered. All schemes include a common set of four basic elements:
1) performance domains and measures; 2) basis for reward; 3) reward; and 4) data reporting
and verification.

A recent systematic review found that pay-for-performance schemes have led
to an improvement in performance of incentivised aspects of care. The effects were
generally stronger in primary care than in secondary care. The results suggest that
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pay-for-performance schemes appear to have had a small positive impact on the quality
of care for diabetes in countries such as the United Kingdom and the United States.
Evaluations of the UK Quality Outcomes Framework also show improvements in quality
measures relating to diabetes, hypertension, heart disease, and stroke. Despite these
successes, the evidence is frequently limited to measuring impact on short-term clinical
processes (e.g., periodically performing eye exams for diabetes patients) and, to a lesser
extent, intermediate outcomes (e.g., HbAlc levels of diabetes patients).

Nevertheless, pay-for-performance schemes can potentially form a useful part
of a blended payment system to drive longer term changes, particularly if it promotes
development and measurement of quality indicators in primary care. It can be part of
an important move towards better purchasing arrangements where the quality of care
delivered plays a more prominent role. However, it is becoming increasingly recognised that
such schemes are highly context specific, suggesting that there are other conditions that
need to be met in order for pay-for-performance to have a positive impact on outcomes.

Better access to high quality acute care

Recent decades have witnessed substantial innovations in the acute treatment of
patients. In 1970 the first vein bypass surgery was performed and in 1978 the first angioplasty
was carried out. Since their introduction, the acute care sector has become increasingly
sophisticated in dealing with acute CVD events safely and effectively. Forinstance, forischemic
stroke care, clinical trials have demonstrated the benefits of thrombolytic treatment and,
in the case of haemorrhagic stroke, more surgical options have become available. However,
patient access to evidence-based technologies is only part of the optimum treatment
pathway. In order to derive maximum benefit from these innovations, access to care must
be swift, available at all times, and delivered in high-quality facilities. In this way, the clinical
evidence has enormous implications for the way that health care services are delivered. This
includes the way that services are organised and co-ordinated, the resources available, the
timeliness of care and the processes by which quality of care is monitored.

This complex pathway is sometimes referred to as the chain of survival in recognition
of the importance of each link in the pathway from the moment a person suffers a CVD
event. A well-functioning chain is one where: patients or bystanders recognise symptoms
and take action; first medical responders are on the scene in the fastest possible time
and provide appropriate diagnosis, care and transport; and, once in hospital, the patient
receives the right care at the right time provided by the right clinical staff.

More can be done to improve pre-hospital systems for CVD

The speed at which a person receives emergency care after suffering a CVD event can
often mean the difference between life and death. In the case of cardiac arrest, for example,
there is a 10% decrease in the likelihood of survival for every minute that defibrillation
(administration of a controlled electric shock to the heart to allow restoration of a normal
rhythm) is delayed. Survival after an out-of-hospital cardiac arrest is low, ranging from 1.2%
for studies conducted in Asian regions to 12.8% for studies conducted in Australian cities.
European and North American studies recorded survival rates of 10% and 6.8%, respectively.

To improve out-of-hospital survival many jurisdictions have sought to: 1) raise public
awareness and education about recognising the symptoms of heart attack and stroke;
2) improve the ability of bystanders to respond appropriately; 3) develop a high-functioning
ambulance system, delivering fast response times and a highly professional workforce
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able to deliver an appropriate first response; and 4) a high level of integration between
emergency services and acute care facilities. There are many examples that show how some
jurisdictions such as London and Seattle have successfully responded to the challenge of
pre-hospital care, including the enhanced diagnostic capabilities of their ambulances and
reduced time to hospital treatment. Nevertheless, the decentralised nature of emergency
medical services in many OECD countries limits the ability to report comparative national
data. Most studies in this field are on a regional basis and show considerable heterogeneity
in not only patient outcomes, but also processes of care, emergency services resources and
organisation. This suggests that there may be a role for a national policy framework for the
measurement, benchmarking and continuous quality improvement of emergency services
to lift overall standards and reduce heterogeneity within countries.

From the hospital door to treatment: Moving towards faster access
to quality care

The uptake and diffusion patterns of acute care procedures such as bypass surgery
and percutaneous coronary intervention (PCI) have varied considerably across OECD
countries. Countries with greater resources and technical skills are known to be early
adopters of these technologies. However, as the evidence gathers, costs fall, and skills
are developed, countries that may have been late starters have the ability to catch up
to the early adopters. Nevertheless, there remain wide-ranging variations in the use of
these coronary care interventions across countries; even after several decades following
the publication of evidence that demonstrate the clinical benefit of these procedures. The
widespread disparity has led to programmes such as the European “Stent 4 Life” initiative
which have increased PCI use substantially.

Notonlyisaccesstotreatmentimportantbutsoisthe timing. Clinical practice guidelines
have set out clear recommendations on the maximum times for the commencement of
treatment following acute CVD events such as stroke or heart attack. More countries such
as the Czech Republic, France, Israel, Japan, Korea, Poland and Singapore are starting to use
the timeliness of intervention as an important process indicator of hospital performance,
with a number of those showing substantial improvements in the timeliness of care over
recent years. Nevertheless, this is an area where further improvements can have a real
impact on clinical outcomes and also where better measurement could help lift standards.

Although the benefits of stroke units have been known for a considerable amount of
time, adoption of stroke units has been slow in many countries and still too many patients
do not receive optimal care due to several obstacles. National efforts that involve not only
additional resources but also better networking of facilities and performance monitoring
are having demonstrable effects on patient access to specialised care. In delivering greater
geographic access, there are important resource and staffing constraints that may restrict
the expansion of specialised coronary centres. Countries face a delicate trade-off between
providing greater access to specialised care but at the same time ensuring that the quality
of care is not compromised by lack of workforce skills or low volumes of care.

Better access and quality of care have improved survival after a heart attack
and stroke

Acute care quality for CVD has improved over the last ten years. Thirty day case-
fatality rates for both AMI and stroke have fallen across the OECD as a whole, as well as
in almost every single OECD country. Case-fatality rates reflect the percentage of patients
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who die within the 30 days following an admission to hospital for AMI, ischemic stroke and
haemorrhagic stroke.

For AMI, the OECD average case-fatality rate for the admission-based indicators is 8.8%
and most countries now report a case-fatality rate of less than 10%. The average rate of
decline in AMI case-fatality rates was between 4.2% and 4.9%, depending on the type of case-
fatality rate indicator used. For ischemic stroke, the average admission-based case-fatality
rate is 8.7%. Again, almost all countries were able to reduce their case-fatality rates over the
last ten years. Case-fatality rates for haemorrhagic stroke are not only substantial higher
than either AMI or ischemic stroke, there is also greater variation between countries. The
case-fatality rate for admission-based haemorrhagic stroke averaged 22% and 30% for the
patient-based indicator. The average rate of decline in case-fatality rate was around 2.4%
over the ten year period, but there are some signs that the rate of decline has accelerated
since 2005.

There are encouraging signs across most countries that case-fatality rates are falling,
and that these are reflecting better access to high-quality acute care for patients. Countries
such as Austria, the Czech Republic, Korea, the Netherlands, the Slovak Republic and the
United Kingdom have done well in reducing case-fatality rates for both AMI and strokes
over recent years. Nevertheless, the figures also provide some warning signs for countries
with very high case-fatality rates or where the decline has not been as extensive as other
OECD countries. Case-fatality rates in countries such as Hungary and Mexico are not only
very high compared to their OECD peers, the rate of improvement has been slower than
many of their peers. Countries such as Finland, Japan, Latvia and New Zealand face more
specific challenges where their performance could be improved for some case-fatality rates.

Improved resourcing is associated with better quality care

Recent developments in monitoring acute care quality at an international level have
made it possible to undertake cross-country analysis of hospital performance. In particular,
it can develop a better understanding of how health system characteristics and policies
can influence the relationship between hospital expenditure and the quality of acute CVD
care, using 30-day case-fatality rates for 1) AMI; 2) ischemic stroke; and 3) haemorrhagic
stroke as indicators.

Analysis of OECD Health Statistics covering the period from 2001 to 2011 reveals that,
across OECD countries, higher hospital care expenditure is related to better quality of
CVD acute care. This relationship is highly significant when measuring acute care quality
through case-fatality rates for AMI and ischemic stroke but not for haemorrhagic stroke.
Results show that a 1% increase in health expenditure is associated with an approximate
0.37% and 0.53% decrease in the female and male AMI 30-day case fatality rate, respectively.
Hospital expenditure is even more strongly related to ischemic stroke, where a 1% increase
in expenditure is associated with a 0.61% drop in female case-fatalities and a 0.69% drop
among males. It should be noted that these results are an OECD average and is based on a
small sample covering a relatively short time-frame.

But some countries are getting more quality from extra spending
than others

Analysis shows that the relationship between hospital expenditure and CVD acute
care quality varies across countries, particularly with respect to the ischemic stroke and
AMIL. This implies that some countries have derived greater improvements in acute care
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quality from additional expenditure than others. For the majority of countries though, the
relationship between expenditure and case fatality is not statistically different from the
OECD average. However, in terms of female AMI case-fatality rates and hospital expenditure,
performance in Finland and Poland is lower than the OECD average, whereas Denmark
has a significantly better than average performance. For males, Finland and Poland are
joined by Spain and Chile in the lower than average performance, whereas Luxembourg
joins Denmark in the better than average performance ledger. For ischemic stroke, the best
performance was found in the Netherlands for both males and females. Less than average
performances were estimated for Chile, Hungary, Mexico and Israel. The results show a
substantial degree of consistency in country rankings across both AMI and ischemic stroke
case-fatality rates and genders. Countries such as Denmark, Luxembourg and Norway, for
example, consistently rank in the top five of high performing countries. It should be noted
that these results are not predictive of future success. The relationship between health
care resources and quality may change over time. In particular, it is feasible that the way
in which resources are deployed and organised will become a bigger determinant of future
success than the volume of resources.

Better access and quality initiatives can help explain hospital performance

The analysis in this report indicates that some health system characteristics help
explain why the relationship between expenditure and quality differs between countries.
The results show that greater access to acute care (as proxied by the percentage of hospital
expenditure that is public funded) is associated with improved hospital performance. There
is also some evidence that countries that pay hospitals on the basis of global budgets and
those that systematically measure hospital performance have been able to extract greater
quality improvements from additional expenditure.

While these results offer some insights into understanding hospital performance, there
are several limitations that should be taken into account when interpreting the findings.
First and foremost is the small sample size. Second, is that the performance analysis has
only focused on the relationship between expenditure and quality when other objectives
are also important. Third, is that the key explanatory variable in this analysis has been
hospital expenditure. This variable can only serve as a proxy for the hospital resources
devoted to CVD care.

Some of the limitations in the current analysis may be resolved in future years, as
current OECD work is developing more detailed expenditure data that can be used to
examine the relationship between disease-specific resources and outcomes. Similarly,
work is also being undertaken to develop health-specific purchasing power parity (PPP)
estimates that will permit a more appropriate method of converting expenditure data into
common resource units. It may therefore be of value to repeat this type of analysis in future
years, as the OECD Health Statistics develops into a stronger longitudinal dataset.

From onset to discharge: Full pathway monitoring and governance

While acute CVD care quality has improved over recent decades, further gains are
feasible. Experiences have shown that further improvements along the entire chain of
survival are feasible and can have a real impact on the quality of care and health outcomes.
The chain of survival involves the effective operation and interaction of many parts of the
acute care system: public awareness and first response capabilities, high functioning
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emergency response teams, adequate resources and access to specialised care and
treatments. What is evident is that each of these links needs to perform well as individual
units and they also need to be integrated in order to optimise health care outcomes. There
is increasing recognition that stronger governance over the full pathway of acute CVD care
can strengthen the acute care pathway.

In France, for example, numerous professional organisations and other stakeholders
have worked together with the National Authority for Health (Haute Autorité de Santé —
HAS) to develop a common and shared base of Clinical Practice Indicators (CPI) for AML
These indicators measure the optimal clinical pathway over the full patient care cycle,
capturing health system performance in three distinct phases of care: 1) from pain to
reperfusion; 2) reperfusion to discharge; and 3) post-infarction one-year follow-up.!

Some examples of full pathway monitoring could include:
@ the time interval between onset of symptoms and treatment,
@ delivery of the right treatment within recommended timeframe,
@ rate of patients receiving appropriate medications upon discharge,
@ rate of patients receiving specialist diabetes advice on severe hyperglycaemia,

@ proportion of patients seen by allied health professionals to assess longer term needs
and plan services upon discharge,

@ rates of patients receiving appropriate medication at short and medium term follow-up,

@ rate of correspondence between the GP and the cardiologist at short and medium term
follow-up.

This wider frame of reference encapsulates the many initiatives that countries have
used to deliver better CVD acute care for their patients, incorporating first responders,
emergency care, diagnosis, acute care treatment and rehabilitative services, and the return
back home. Such a wider perspective of optimum care can help policy makers and clinical
managers to identify potential weaknesses as well as develop more comprehensive plans
to improve performance along the pathway.

Policy conclusions and implications

The successes

The health system’s capacity to prevent, manage and treat CVD and diabetes has
improved markedly over recent decades, leading to substantial gains in health outcomes
for patients. Healthier lifestyles have had a major role in improving outcomes, and more
patients are benefiting from high quality primary and acute care services and greater
access to effective technologies. Health care programmes and policies have underpinned
many of these successes. For example,

Lifestyles

® Smoking policies have been shown to be highly effective. Tobacco control policies
involving public health, education, regulation and health services have saved lives. The
multifaceted policy approach used to cut smoking provides lessons for other lifestyle
policies. A key factor behind the anti-smoking campaigns’ success has been that,
collectively, the tobacco control policies have changed the cultural status attached to
smoking.
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@ Policies that involve a co-operative approach between government, industry and other
stakeholders are having a measurable impact on salt consumption and hypertension.

@ Countries are enlarging their policy armouries to combat unhealthy lifestyles. Fiscal
measures to combat obesity and plain package tobacco products to restrict branding are
examples that are worth monitoring for their impact.

Primary care

® Most countries deliver equitable access to primary care for patients with CVD and
diabetes through high levels of public funding and insurance coverage.

@ Countries have put in place specially designed chronic disease initiatives to enhance
access to primary care for patients with CVD and diabetes.

e New and innovative primary care initiatives are showing some promise in improving
quality of care through pay-for-performance, integrated care, monitoring and governance.

Acute care

® Many countries are investing in highly specialised care and more patients have greater
access to such care after a heart-attack or stroke.

@ Hospitals are delivering better quality care with 30-day case-fatality rates for heart
attacks, ischemic stroke and haemorrhagic stroke all falling in virtually all OECD
countries.

® Better hospital performance is linked to better quality systems for monitoring, and
benchmarking, as well as greater access to care and payment mechanisms.

The challenges

The report has also identified a number of policy challenges that need to be addressed
so that health system performance can be improved and that further inroads into the CVD
and diabetes health burden can be made. Some of these challenges are common to many
OECD health systems, whereas others are more specific to particular countries. The report
has found the following key challenges for OECD countries:

® Risinglevels of obesity stand in the way of reducing the burden of CVD and diabetes even
further, particularly among younger age groups.

@ Some lifestyle policies have faced strong criticism on the basis that these may interfere
with personal choice or impose costs on the wider economy. At the same time, many of
these policies are shown to be highly effective tools in changing unhealthy behaviours
that, in turn, save lives and costs.

@ Management of CVD risk factors and diabetes can be improved. Less than half of all
patients attain their clinical goals for blood pressure and cholesterol and for the majority
of diabetes patients, blood glucose levels remain well above recommended clinical
targets.

@ Quality of care varies not only across countries but also within countries. This suggests
that part of the policy challenge is to not only lift overall standards but also minimise
unwanted variation in quality.

@ The ageing population will lead to more patients with multiple comorbidities which will
generate not only greater demand for health care but also change the complexity and
type of care that patients require.
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@ The decentralised nature of emergency care has contributed to widespread variation in
resources, organisation and performance across and within countries.

@ Health care systems have faced difficulties in providing patients with access to specialised
acute care facilities and technologies as set out in clinical practice guidelines.

The recommendations

The main recommendations identified here seek to help countries by building on the
policy successes experienced in many OECD countries and also take into account many of
the challenges that policy makers currently face.

Improving lifestyles
® Tobacco control policies have been effective and further strengthening of policies,

particularly in countries where smoking rates remain high, can have a real impact on
health outcomes.

@ Strong advocacy and stakeholder engagement is needed to develop support for making
healthy lifestyle choices easier and less costly.

@ Single policy measures are likely to have less impact than multifaceted approaches.
Policy makers should use all available tools, including regulations, education, incentives,
as well as health care programmes and services to work in unison and strengthen their
effectiveness.

Strengthening primary care

® Access to primary care should be maintained or strengthened further for patients with
diabetes and CVD. Good access involves not only financial access through adequate
provision of insurance coverage, but also good physical access that minimises waiting
times and other barriers to care.

® Develop better information systems to monitor patient care and primary care
performance to improve adherence to evidence-based recommended care. Information
systems should also be able to monitor and develop a better understanding of variation
in the quality of care within countries.

@ Strengthen governance systems to improve accountability and transparency of primary
care performance and use available performance management tools to incentivise
(financial or otherwise) the delivery of quality care.

e Continue development and research into models of primary care delivery that are aligned
to increasingly complex patient needs and can facilitate improved continuity of care as
well as highly integrated and co-ordinated care across providers.

Towards high quality acute care

® Consider the development of a national policy framework to improve pre-hospital
performance following an acute CVD event. Such a framework should seek to develop
policies for:

% Raising awareness and improving the capacity of the community to respond to acute
CVD events.

% Planning emergency system resource requirement, professional skills needs and
training capacity.
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% Setting national standards for the measurement, bench-marking and continuous
quality improvement of emergency services to lift overall standards and reduce
heterogeneity within countries.

® Develop policy instruments that support the widespread adoption of effective CVD
and diabetes health care services, including a stronger role for national government,
professional bodies and other stakeholders to monitor and set standards around best-
practice care.

® Strengthen governance and monitoring systems along full chain of survival that
incorporates pre-hospital, hospital and post-hospital phases.

Summary

The mortality burden of CVD has fallen over recent decades. Health care systems
and innovative policies have made a substantial contribution to this success by reducing
smoking rates, improving access to primary care, and improving the quality of acute
care. Nevertheless, substantial challenges remain. CVD remains the number one killer in
most OECD countries, diabetes and obesity is on the rise and despite improvements, gaps
between actual care and recommended care persist.

The analysis shows thatresourcesare animportantdriver of health system performance
in the area of CVD and diabetes, but they do not automatically deliver the best outcomes.
Health care resources need to be well managed and effectively used to deliver care that is
in line with the best available evidence. This is where many OECD health systems continue
to struggle. The evidence on what constitutes good quality care has been in public domain
for decades but many OECD countries are still coming to terms with the changes that need
to be made in their health systems to deliver such care.

One of the most significant challenges facing policy makers is to improve health
system’s capacity to effectively integrate evidence-based care recommendations into
usual care. This capacity should not only lift overall standards of care but also reduce the
variability in the quality of care provided within OECD health systems. Such reforms can
be addressed through improved national policy frameworks that involve all government,
professional organisations, insurers, patients as well as other stakeholders. Such a
framework would establish stronger systems of governance that focuses on the whole
pathway of CVD and diabetes as well as develop better monitoring systems as a necessary
requirement for further improvements.

Note

1. For more details see: wwuw.has-sante.fr/portail/jcms/c_1561455/en/myocardial-infarction-mi-full-care-
cycle-and-patient-outcomes.
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Chapter 1

The burden of cardiovascular disease
and diabetes

Cardiovascular disease (CVD) and diabetes are both major drivers of the global
burden of disease. They are a complex set of diseases involving a wide array of
health sectors that place considerable pressure on health systems across countries.
Chapter 1 describes the burden of CVD and diabetes across OECD countries and
examines trends in mortality and morbidity burdens according to gender and age
across countries over time. This chapter summarises recent findings that seek to
explain some of these recent trends and then describes the economic burden of CVD
and diabetes in terms of direct health care cost.

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli
authorities. The use of such data by the OECD is without prejudice to the status of the Golan Heights,
East Jerusalem and Israeli settlements in the West Bank under the terms of international law.
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Introduction
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Cardiovascular disease (CVD) and diabetes are both major drivers of the global burden
of disease. In 2011, CVD accounted for nearly one-third of deaths across all OECD countries
and was the number one cause of death in most countries (OECD, 2013a). Over 85 million
people living in OECD countries were estimated to have diabetes in 2011, representing
around 7% of people aged 20-79 years (IDF, 2013). While diabetes and CVD are two distinct
diseases, they are closely connected because they share common risk factors (e.g. obesity)
and people with diabetes are at greater risk of CVD.

CVD and diabetes are a complex set of diseases involving a wide array of health sectors.
As shown in Figure 1.1, CVD and diabetes involve all aspects of the health care system,
including public health programmes and preventive services, primary care, emergency and
acute care, as well as rehabilitative and long-term care.

Each aspect of the health system has an important set of functions that can help
reduce the health burden of CVD and diabetes. The role of health promotion programmes
and services is to promote healthy lifestyles and reduce the prevalence of obesity, tobacco
smoking and excessive alcohol consumption, as well as improve physical activity in the
population. Primary care services have an important role in promoting healthy lifestyles
for individual patients and, in addition, are instrumental in the diagnosis and treatment
of risk factors, such as high blood pressure and high cholesterol. These services also help
patients to manage their diabetes. In the case of an acute episode such as stroke and heart
attack, the acute care sector is responsible for providing effective and timely treatment
to maximise the likelihood of survival and improve long-term prognosis. Following acute
care, services including not only rehabilitative care but also primary care, play a vital role in
managing CVD, diabetes and associated complications that may have arisen after an acute
episode. Such health care services are integral to minimising the morbidity associated with
such events.

To deliver effective services and programmes along the CVD and diabetes pathway,
a health care system needs to ensure that: 1) there are adequate financial and physical
resources such as doctors, nurses, hospital beds and technologies; 2) those services and
technologies are highly accessible to the people in need of those services. This implies both
financial access, so that cost does not impose unnecessary barriers to care, and physical
access, to ensure that care is timely; and 3) the health care system delivers high quality care.

This report examines how countries perform in their ability to prevent, manage and
treat CVD and diabetes. The analysis in this report examines the pathways by which OECD
countries deliver the programmes and services related to CVD and diabetes, namely health
promotion, public health, primary care and acute care. Chapters 2, 3 and 4 of this report
describe the main health sectors involved in CVD and diabetes prevention and care. In
doing so, the report will describe the resources available to prevent disease and deliver
care, the accessibility and utilisation of those services, as well as the effectiveness and
quality of care delivered.
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Figure 1.1. Analytical framework for the OECD project on cardiovascular disease
and diabetes
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Source: Adapted from OECD (2013), Cancer Care: Assuring Quality to Improve Survival, OECD Publishing, Paris, http://
dx.doi.org/10.1787/9789264181052-en.

The main aim of this analysis is to explore the reasons behind the reported differences
in the overall health outcomes resulting from cardiovascular disease and diabetes. The
analytical components examine how countries have used available health care resources
to reduce the overall burden of CVD and diabetes. It will focus on the variation in OECD
health systems’ ability to convert health care inputs (such as expenditure) into health
gains. This part of the analysis will also examine the role of health system characteristics
and policy settings in explaining cross-country differences in performance. The findings of
these analyses are reported in Chapters 5 and 6.

This report is structured as follows:

® The remainder of Chapter 1 describes the burden of CVD and diabetes across OECD
countries. After a short description of CVD and diabetes, it will examine trends in
mortality and morbidity. It summarises recent findings that seek to explain some of
these recent trends. This chapter will also assess the mortality and morbidity burden
across countries according to gender and age. Finally, this chapter will describe the
economic burden in terms of direct health care cost.

@ Chapter 2 looks at the health promotion and public health contribution to maintaining
healthy lifestyles in OECD countries. It examines recent trends in obesity, tobacco and
alcohol consumption, and physical exercise. This chapter will outline policies that
health systems have introduced recently to combat unhealthy lifestyles. The chapter
will benchmark OECD countries in relation to their CVD and diabetes lifestyle rankings.

® Chapter 3 focuses on the role of the primary care system and its ability to diagnose and
control common CVD-related risk factors. It will examine the strengths and weaknesses
of primary care by looking at the resources available, its accessibility, and quality. It
will include data on prescribing patterns for diabetic patients and the rates of CVD and
diabetes-related hospital admissions that are largely avoidable through proper primary
care management. [t will assess country performance on the basis of its relative incidence
of high blood pressure and cholesterol levels, avoidable hospital admissions, and quality
prescribing and diabetes-related complications.

® Chapter 4 describes the resources, accessibility and quality of the acute care sector. It
will describe cross-country variation in available resources and accessibility to timely
treatments for acute CVD episodes and diabetes complications. It will examine the use
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of procedures such as bypass surgery and other coronary interventions. It will also show
recent trends in acute care quality for stroke and heart attack.

@ Chapter 5 presents the analytical results on how countries have performed in improving
the quality of acute care by focusing on 30-day case-fatality rates for both heart attack
and stroke. It will examine the relationship between the deployment of health care
resources and improvements in the quality of acute care. This analysis examines whether
this relationship varies across countries. Importantly, it also looks at the role of specific
health system characteristics and policies to determine their importance in explaining
cross-country variation in the quality of CVD acute care.

@ Chapter 6 reports on the analysis of the European Society of Cardiology’s long-term
registry of heart failure. It examines cross-country variation in recommended heart
failure practice and analyses whether the degree of adherence can be explained by
health system characteristics and policies.

The primary data source used in this report is OECD Health Statistics 2013. These data
provide a comprehensive picture of health care expenditure, health care use and resources,
lifestyles and risk factors, health care quality and health outcomes. The statistics that
relate directly to CVD and diabetes care and outcomes provide the basis for the statistical
analysis presented in this report. In addition, the analysis uses information from the 2012
OECD Health Systems Characteristics (HSC) Survey which provides details of countries’
health care institutional arrangements, funding and financing provisions and governance
structure (see wwuw.oecd.org/els/health-systems/characteristics.htm for more details). This
data source was supplemented with information collected through the OECD’s CVD and
Diabetes Health System Characteristics Survey. This survey was completed in 16 OECD
countries as well as Singapore.!

Cardiovascular disease and diabetes defined

According to the American Heart Foundation, cardiovascular disease is a collective
term for a range of problems, many of which are related to a process called atherosclerosis.
Atherosclerosis refers to the build-up of plaque which narrows the arteries and makes it
harder for blood to flow. A heart attack, also referred to as an acute myocardial infarction
(AMI), occurs when the blood flow that brings oxygen to the heart muscle is severely
reduced or cut off completely. In severe cases, or if timely treatments are unavailable, a
patient suffering a heart attack may die. Nevertheless, a person who has had a heart attack
can often go back to normal activities, particularly if the heart attack was less severe or if
the damage to the heart muscle was limited by timely and effective treatments. The long-
term prognosis will depend on the damage to the heart muscle and heart valves, as well as
where that damage is located.

Cardiovascular disease also refers to two common types of stroke: ischemic stroke and
haemorrhagic stroke. Both types of stroke can cause brain cells to die, leading to a potential
loss in functions such as walking or talking. Depending on the extent of damage to the
brain cells, some effects of stroke are permanent. However, over time some injured cells
can repair themselves and, through rehabilitation, other brain cells may take control of
those areas that were injured. Through these processes, physical functions such as speech,
memory and mobility may all improve. CVD also refers to a range of other diseases related
to the circulatory system, including heart failure, vascular diseases of the brain and kidney,
and peripheral arterial disease. Box 1.1 provides further details of the definitions of other
common types of cardiovascular disease that will be referred to in this report.
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Box 1.1. Common terms used in this report: Cardiovascular diseases
and diabetes

Common types of cardiovascular diseases

Heart attack or acute myocardial infarction (AMI) occurs when the supply of blood to the
heart muscle is suddenly blocked, usually by a blood clot. There are two types of heart
attack:

® ST segment elevation myocardial infarction (STEMI) is the most serious type of heart
attack. It is caused by a total blockage of the coronary artery, leading to a prolonged
interruption to the blood supply. This can cause extensive damage to a large area of the
heart.

® Non-ST segment elevation myocardial infarctions (NSTEMI) tend to be less serious than
STEML. It involves a partial blockage to the supply of blood to the heart, and damage to
a smaller area of the heart.

Cardiac arrest occurs when the heart stops pumping blood around the body. It is most
commonly caused by an abnormal heart rhythm called ventricular fibrillation. Many
cardiac arrests happen to people who are already having a heart attack.

Cerebrovascular disease refers to conditions that develop as a result of problems with the
brain’s blood vessels. Stroke is a common type of cerebrovascular disease. A stroke occurs
when the blood supply to part of the brain is interrupted, causing brain cells to become
damaged or to die. There are two main types of stroke:

@ Ischemic stroke occurs when something, like a blood clot, blocks an artery that carries
blood to the brain.

® Haemorrhagic stroke occurs when a blood vessel bursts and bleeds into the brain.

Heart failure is when the heart is unable to pump blood around the body as well as it used
to. It usually occurs when the heart muscle becomes too weak to work properly.

Coronary heart disease (CHD), also known as ischemic heart disease (IHD), occurs when the
blood supply to the heart is blocked or interrupted by a slow build-up of fatty substances in
the coronary arteries (the blood vessels that supply the heart muscle with blood).

Atherosclerosis is the process by which fatty substances, such as cholesterol, clog the
arteries and reduce the flow of blood to the heart. These substances are called plaques or
atheromas.

Diabetes

Diabetes is a condition that causes a person’s blood sugar level to become too high. There
are two main types of diabetes:

® Type 1 diabetes is where the body’s immune system attacks and destroys the cells which
produce insulin. It is also sometimes known as insulin-dependent diabetes, juvenile
diabetes or early-onset diabetes.

® Type 2 diabetes is where either the body fails to produce enough insulin, or the body’s
cells fail to respond to insulin. This, the most common type of diabetes, is often linked
to obesity.

Diabetes is a chronic disease, characterised by high levels of glucose in the blood. It
occurs either because the pancreas stops producing the hormone insulin (type 1 diabetes),
or through a reduced ability to produce insulin (type 2 diabetes). People with diabetes are
at a greater risk of developing cardiovascular diseases such as heart attack and stroke. They
also have elevated risks for sight loss, foot and leg amputation due to damage to nerves
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and blood vessels, and renal failure requiring dialysis or transplantation. It is increasingly
recognised that many people who have type-2 diabetes also have multiple risk factors that
commonly appear together. This has become known as metabolic syndrome, which appears
to place additional cardiovascular risk on patients (IDF, 2006). The recognition of metabolic
syndrome can lead to important new understanding of how risk factors interact and affect
patients. In turn, this can lead to better diagnosis, risk assessment and treatments. While
the science around metabolic syndrome is continuously evolving, at present little data
are available on its prevalence or health care burden. This is why, for the purposes of this
report, the focus is on type 2 diabetes, risk factors and CVD.

Despite substantial gains, CVD remains the leading cause of mortality

36

While CVD remains the most common cause of death, the mortality rate attributable
to CVD has declined substantially in recent decades. Over the 50-year period since 1960,
average mortality rates for CVD fell from 776 to 299 per 100 000 population. Across OECD
countries, this represents a drop of 61% over the 50-year period. Figure 1.2 shows that CVD
mortality rates were fairly steady over the 1960s and then started to decrease in the 1970s.
The rate of decrease accelerated after 1985 and has been consistent since that time.

Mortality rates from all other causes have also fallen since the 1960s. Over a 50-year
period, the annual rate of decline was just under 1%, representing a 38% drop over the
entire period. Interestingly, the rate of decline for all other causes of death was similar to
the rate of decline in CVD mortality up to the mid-1980s, but has since fallen behind. Up
until the mid-1980s, CVD accounted for one in every two deaths in OECD countries, but
by 2011 this had dropped to around one in every three. The reduction in CVD mortality
accounts for 60% of the decline in all-cause mortality.

Figure 1.2. Mortality rates for cardiovascular diseases and all other causes
of death in OECD countries
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Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

While the risk of CVD rises with age, its burden is not restricted to the elderly. CVD
affects many people in their middle age and is a leading cause of premature death. The
number of potential years of life lost (PYLL) is a commonly used measure of premature
mortality which provides an explicit way of weighing deaths occurring at younger ages,
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which are, a priori, preventable. Figure 1.3 presents time-series data on the number of
PYLL due to CVD as well as for all other causes of death by using the age limit of 70. The
vertical axis represents the average number of PYLL per 100 000 population across OECD
countries. Among men, CVD accounts for approximately 18% of the total number of PYLL.
The corresponding figure for women is 12%.

Over time, the number of PYLL for CVD and other diseases has fallen considerably.
Similar to the trend in mortality, the number of PYLL due to CVD have declined substantially
between 1960 and 2011. For women, the average PYLL across OECD countries fell from
1 300 life years lost per 100 000 population in 1960 to less than 300 in 2011; this represents
a drop of 75%. For men, the PYLL due to CVD fell from 2 352 in 1960 to less than 900 in 2011,
reflecting a 62% drop. The decline for men has been particularly strong since 1985.

Figure 1.3. Trends in potential years of life lost (PYLL) due to CVD
and other diseases, by gender
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Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

Fewer CVD deaths have led to greater life expectancy, but gains
have not been uniform

The decline in CVD mortality has had a real impact on improving life expectancy in
all countries, particularly since the mid-1980s. Figure 1.4 shows the relationship between
declining rates of CVD morality and gains in life expectancy. The horizontal axis represents
the reduction in CVD mortality (in percentage terms) achieved by OECD countries between
1985 and 2011. For example, in the Netherlands the CVD mortality rate fell from 501 per
100 000 population in 1985 to 217 in 2011, representing a 57% fall. Countries such as Israel
and Australia have been able to reduce CVD-related mortality by more than 65% over this
period, whereas other countries such as Greece, the Slovak Republic and Mexico have
reduced their rates by 40% or less. Importantly, countries that have had a historically
low burden of CVD disease, such as Switzerland and Japan, have still managed to make
substantial gains. This suggests not only that other countries can also make further gains,
but also raises important questions about why success has varied so much across countries.

The vertical axis of Figure 1.4 shows the gains made in reducing CVD mortality and
increasing life expectancy at birth (panel A) and at age 65 (panel B) between 1985 and 2011.
All countries have been successful in improving life expectancy at birth and at age 65.
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Countries such as Norway and Poland improved life expectancy by more than 10% between
1985 and 2011, although the degree of success was large in countries such as Sweden and
Canada. In percentage terms, life expectancy has improved even more once a person
reaches 65 years of age.

Not surprisingly, there is a strong association between the fall in CVD mortality
and improvements in life expectancy over time, particularly for those aged 65. Panel A
of Figure 1.4 indicates that for every 10% reduction in CVD mortality, countries have,
on average, increased life expectancy at birth by around 0.7%. The fall in CVD mortality
between 1985 and 2011 accounts for around 15% of the total variation in life expectancy
across countries. The relationship between CVD mortality and life expectancy is even
stronger for those aged 65 (panel B). Across OECD countries, for every 10% reduction in CVD
mortality, life expectancy at age 65 increased by around 4.3%. The decline in CVD mortality
accounts for around 30% of the cross-country variation in life expectancy gains. Change in
CVD mortality is a stronger predictor of life expectancy at 65 among males than females.
Improvements in CVD mortality accounts for 44% of the overall gains in life expectancy
among men and 21% among women aged 65.

Figure 1.4. Declining CVD mortality rates have improved life expectancy
at birth and at age 65
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Explaining the fall in CVD mortality

Changes in the health care system’s capacity to prevent, treat and manage CVD have
been instrumental in reducing mortality rates. At the time that the decline in CVD mortality
was first observed, three major hypotheses emerged as possible explanations: 1) improved
primary prevention through risk factor reduction, including public health and clinical
measures; 2) improved acute care through emergency services and better access to more
effective treatments; and 3) secondary prevention in those with known CVD (Luepker, 2008).
The introduction and diffusion of new technologies such as cholesterol and blood pressure
lowering medications, coronary angioplasty and thrombolysis over recent decades have
had a marked effect on the quality of care. In addition, primary prevention activities such
as tobacco control programmes have also had a real impact on CVD mortality.

A number of studies have estimated the relative contributions of treatments and
risk factor management in improving coronary heart disease mortality, which is a major
contributor of overall CVD mortality. A number of countries have used the so-called IMPACT
model to explain the changes in coronary heart disease (CHD) mortality rates observed
in a population. This model, developed by academics at the University of Liverpool, uses
longitudinal data on major population risk factors (smoking, high systolic blood pressure,
elevated total blood cholesterol, obesity, diabetes and physical inactivity), and from medical
and surgical treatments to quantify the contribution that treatments and risk factor
reductions has made to the decline in CHD mortality (Capewell et al., 2010).

The IMPACT model has been applied to an extensive number of OECD countries,
producing country-specific estimates. Table 1.1 summarises the main results from the
studies published in the last ten years that have applied a similar methodology. For example,
in Poland CHD mortality rates began to decline in the 1990s, coinciding with substantial
social and economic change. The IMPACT model estimates that of the 50% decline in CHD
mortality achieved in Poland between 1991 and 2005, around 37% was attributable to
treatments, including treatments for heart failure (12%) and initial treatments for acute

Table 1.1. Explaining the fall in CHD mortality: Summary of studies using the IMPACT model

. . % annual change % explained by improved
Observation period X h - Reference
in CHD mortality treatment risk factors
Canada (Ontario) 1994-2005 -4.3 42.6 48.3 Wijeysundera (2010)
Czech Republic 1985-2007 -5.0 43 52 Bruthans (2012)
Finland 1982-1997 -6.8 27 53 Laatikainen (2005)
Iceland 1981-2006 -6.4 27 72 O’Flaherty (2009)
Ireland 1985-2006 -5.5 40 48 Kabir (2013)
Italy 1980-2000 -4.4 (males) 40 55 Palmieri (2010)
-3.7 (females)
Poland 1991-2005 5.1 37 54 Bandosz (2012)
Portugal 1995-2008 -2.8 (males) 50 42 Pereira (2013)
-1.9 (females)
Spain 1985-2005 -2.6 49 51 Mateo (2010)
Sweden 1986-2002 -4.9 (males) 36 55 Bjérck (2009)
-4.7 (females)
Turkey 1995-2008 5.1 47 42 Unal (2013)
United Kingdom (England/Wales) 1981-2000 -4.2 42 58 Unal (2004)
United Kingdom (England) 2000-2007 7.1 52 34 Bajekal (2012)
United Kingdom (Scotland) 2000-2010 -6.0 43 39 Hotchkiss (2014)
United States 1980-2000 -3.6 (males) 47 44 Ford (2007)
-3.4 (females)
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coronary syndrome (9%). It also estimated that around 54% of the fall was attributed to
changes in risk factors, including reductions in total cholesterol concentration (39%) and
an increase in physical activity (10%) (Bandosz et al., 2012).

The IMPACT model, as applied in numerous OECD countries, has consistently shown
that changes in treatments and risk factors have both made major contributions to the
decline in CVD-related deaths, although the importance of these two contributing factors
varies between countries (Ford et al., 2011; Bots et al., 1996; Capewell et al., 2000; Unal et al.,
2004; Laatikainen et al., 2005; Wijeysundera et al., 2010; and Bandosdz et al., 2012). Across
all studies reported in Table 1.1, treatments account for 41% of the overall improvements
in CHD mortality, whereas improved risk factors have contributed 49%. However, more
recent studies indicate that treatments have become a more important contributing factor
of late. For example, a study conducted in England using data from 1981 to 2000 estimated
that treatments accounted for approximately 42% of the total CHD mortality reduction,
whereas a more recent study covering the 2000 to 2010 period assigned 52% to improved
treatments. This suggests that the pathway to success has not only varied across countries
but also over time. It also implies that some countries may be able to achieve higher relative
returns through risk-factor reduction programmes, whereas others may make greater
gains through better access to high quality treatments.

Importantly, all of the impact studies show that the reduction in CHD mortality could
have been bigger had it not been for the rising prevalence of obesity and diabetes. For
example, a study using US data showed that increases in mean body mass index and
the prevalence of diabetes decreased the estimated numbers of the deaths prevented or
postponed by 8% and 10%, respectively (Ford et al., 2007). The most recent studies, such
those conducted in England and Scotland (Bajekal et al., 2012; Hotchkiss et al., 2014), reveal
that the rising prevalence of these two risk factors is having a negative impact on CHD
mortality, and a differential impact depending on socio-economic status. To a great extent,
both the English and Scottish studies show that better treatments and improvements in
risk factors are equally distributed among various socio-economic groups. However, the
rising prevalence of diabetes and obesity, particularly in lower socio-economic areas, has
partly negated the improvements in mortality increases. In England, the rise in diabetes
was estimated to have offset mortality improvements by 7.4% overall, but by 14% in the
more deprived areas of England and by only 2% in wealthier areas (Bajekal et al., 2012).
Such results indicate that the advancements in equal access to high quality treatments are
being threatened by the unequal distribution in risk factors such as diabetes.

CVD and diabetes take a heavier toll in some countries than in others

When measured in terms of the number of deaths, CVD imposes a heavy burden in
all countries, but this burden is not equally distributed. The number of deaths caused by
CVD varies considerably across OECD countries. Figure 1.5 shows that Central and Eastern
European Countries, such as the Slovak Republic, Hungary, Estonia and the Czech Republic,
face the greatest CVD mortality burden with mortality rates in excess of 500 per 100 000
population. On the other side of the spectrum, countries such as Japan, France, Korea
and Israel experienced mortality rates of less than 200. The mortality burden is almost
four-times bigger in the Slovak Republic compared to Japan. This degree of variation has
an enormous bearing on the differences between countries in the number of deaths each
year. For example, if Germany was able to achieve the same mortality rates as France, each
year there would be around 108 000 fewer deaths caused by CVD among German citizens. If
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Figure 1.5. Mortality rates for CVD per 100 000 population, 2011 (or latest year)
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the United States could replicate Canada’s mortality rates, around 160 000 fewer Americans
would die from CVD each year. These numbers only serve to illustrate the scale of CVD as
a leading cause of death. It should not be inferred that health systems have capacity or
know-how to reduce all the variation observed in the data. Many factors such as genetics,
demographics and the environment are outside of the control of health systems and policy,
and therefore some variation between countries may always persist. Nevertheless, the
degree to which countries have been able to reduce the mortality burden over the years
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gives some room for optimism; it suggests that some of the differences between countries
can be influenced by good access to high quality health care.

The burden of CVD tends to fall more heavily on males than females, but it remains the
leading cause of death in both genders. On average, men have a 22% higher CVD mortality
rate than women but this difference varies between countries. In Greece, the difference
between men and women is negligible (3%) whereas in Estonia and Finland mortality rates
for men are more than 30% greater than those for women.

Although most of the CVD health burden can be measured in terms of its impact on
mortality, there is also a substantial morbidity burden. Many patients suffer considerable
loss in their quality of life due to CVD, particularly through stroke and congestive heart
failure. The Global Burden of Disease (GBD) study has recently estimated the amount of
morbidity that is caused by leading diseases. It measured the number of years lived in less
than ideal health by taking the prevalence of a specific condition multiplied by its disability
weight. Disability weights reflect the severity of different conditions and are developed
through surveys of the general public (IMHE, 2013). For OECD countries, data from the
GBD Study show that in 2010, CVD and diabetes accounted for 5.2% of the total number of
years lived with a disability. Diabetes accounted for more than half (2.8%) of this burden. In
Mexico, CVD and diabetes account for 8.1% of the years lost due to disability (YLD) burden,
whereas in the United Kingdom these two diseases account for only 3.2% of the total YLD.

People living with diabetes are at risk of suffering complications that cause high levels
of morbidity. Diabetes is a leading cause of blindness, foot amputations and kidney failure
that can result in the need for a kidney transplant or dialysis.? Kidney failure, or end-stage
renal failure (ESRF), occurs when the kidneys are no longer able to provide waste removal
functions for the body. The two leading causes of ESRF are diabetes and hypertension. The
United States Centers for Disease Control and Prevention (CDC) reports that seven out of
ten new cases of ESRF had diabetes or hypertension listed as the primary cause. However,
while the adjusted incidence of ESRF due to hypertension is rising, the incidence due to
diabetes has fallen slightly in the United States, suggesting overall improvements in the
management of the disease (CDC, 2010).

Figure 1.6 shows the number of ESRF patients across countries, where patients are
further classified by whether they are receiving dialysis or have received a functioning
kidney transplant. In 2011, the average number of ESRF patients across countries was 101
per 100 000 population, with widespread variation between countries. Countries such as
Singapore and Iceland reported fewer than 70 ESRF patients per 100 000 population, whereas
Portugal and the United States reported more than 150. The number of ESRF patients has
increased in every country over the 2000 to 2011 period. On average, the number of patients
increased by 36% over the 11-year period, but in countries such as Korea the rate nearly
doubled over this timeframe. In part, this rise is likely to reflect the growing incidence of
diabetes as well as improved access to dialysis care. Nevertheless, the increasing number
of patients on dialysis also indicates the potential for reducing the burden of disease
through effective preventive actions aimed at reducing disease incidence as well as better
management of disease to minimise the risk of serious complications such as ESRF.

Across countries, around 59% of ESRF patient are treated via dialysis and the remaining
41% receive a functioning kidney transplant. There is a much greater reliance on dialysis
in countries such as Greece, Italy, Japan and Korea, where over 75% of patients are treated
this way. In countries such as Iceland and the Netherlands, on the other hand, over 60% of
ESRF patients receive a functioning kidney transplant. The reliance on dialysis to treat ESRF
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patients has reduced somewhat over time. Over the 11-year period to 2011, the percentage
of ESRF patients receiving dialysis fell from 64% to 59%, with a corresponding increase in
the percentage of patients with functioning kidney transplants. However, some countries
have increased the number of kidney transplants substantially over this period, particularly
in countries where the number of transplants had been historically low. For example, Italy,
the Slovak Republic and Singapore have witnessed rapid rises in the number of kidney
transplants.

The quality of life is severely impaired for people with ESRF and who are on dialysis.
A systematic review of symptoms found that patients experienced multiple symptoms,
and that pain, fatigue and constipation were reported in more than one in two patients
(Murtagh et al., 2007). Other studies suggest that the loss in quality of life for ESRF patients
is comparable to patients with advanced cancer (Saini et al., 2006). End-stage renal disease
not only has severe human costs but also very high financial costs. An Israeli study found
that the health care costs for diabetes patients on dialysis were almost six times greater than
diabetic patients not on dialysis (Chodick et al., 2005). As dialysis and kidney transplant are
highly substitutable treatments for many ESRF patients, a number of studies have looked at
their cost-effectiveness. Many studies found that kidney transplant is more cost-effective
than dialysis across countries including Australia (Howard et al., 2009), Chile (Dominguez
et al., 2010), Denmark (Jensen et al., 2014), England (NHS Blood and Transplant, 2009), and
the Netherlands (de Wit et al., 2002). According to a cross-national review (Winkelmayer
et al., 2002), the cost-effectiveness ratio is approaching to USD 10 000 per life year gained
for kidney transplant while the ratio is between USD 33 000 and 50 000 for home dialysis
and USD 55 000 and 80 000 for dialysis at a medical centre. It should be noted that these
treatment options are not alternatives for all patients but depend on medical and other
eligibility criteria.

Figure 1.6. End-stage renal failure patients per 100 000 population, 2000 and 2011
(or nearest year)
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The cost-effectiveness studies indicate that for many ESRF patients, a kidney
transplant is an effective and efficient alternative to dialysis. Despite their benefit, the
supply of kidney donors falls short of the demand in many countries. Barriers for kidney
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transplants include the legal framework requiring explicit consent for organ donation,
eligibility criteria for organ donation, rules around the use of kidney from incompatible
donor/recipient pairs, the cost associated with organ donation and the lack of standard
procedures for organ donation in the critical care unit of hospitals. In Japan, the number
of transplants is extremely low (4.1 and 1.3 per 100 000 population in 2000 and 2011,
respectively) while the number of dialysis per population is the highest due to additional
barriers; low out-of-pocket payment and highly effective and established clinical standards
for dialysis, compared with transplants which have some risks of side effects related
to immunosuppressant medication (Ishikawa, 2004). Given the speed of super-ageing
population, this dichotomous trend is not sustainable for the country’s health system and
also health financing. In recent years, some efforts are being made to increase the number
of kidney transplants in the country and some hospitals have adopted Donor Action.

A number of jurisdictions have recently introduced programmes to increase the
number of kidneys available for transplant. One of these initiatives is the kidney exchange
programmes designed to overcome problems of incompatibility between a donor and
recipient when there is a mismatch in blood group or tissue type. This is a particular
problem when a donor’s willingness is conditional on the recipient being an identified
person such as a family member. Incompatibility therefore affects the supply of donors
when willing donors cannot be matched to suitable recipients. Several countries, including
Australia, Canada, Korea, the Netherlands, the United Kingdom and the United States,
have introduced paired kidney exchanges which allow the donation of kidney from an
incompatible donor/recipient pair to a compatible recipient. A paired kidney exchange will
help find compatible donors amongst registered pairs of donors/recipients. Such initiatives
expand the pool of kidney donors by extending donor eligibility to a wider group of potential
recipients within the chain (for more information, see, for example Roth et al., 2005).

The introduction of kidney exchanges has formed part of increased efforts in some
countries to improve the number of transplantations. For instance, countries such as the
United States provide a compensation to donors through a tax credit of up to USD 5 000
for kidney donation to compensate for the unreimbursed costs and lost wage (Library
of Congress, 2009). Australia has a pilot project to cover the cost of taking a leave of up
to six weeks from work to recover from organ donation until June 30% 2015 (Australian
Government Department of Health, 2014).

In relation to deceased donors, the legal framework supporting presumed consent and
a systematic hospital donation protocol have also contributed to an increase in transplant
rates. Kidney transplants are higher in countries with presumed consent laws in which
no explicit consent is needed to become potential donors and the change of law from
explicit consent to presumed consent actually increased transplant rates in countries
such as Belgium (Roel and Rahmel, 2011). Standardised hospital organ donation protocols
based on multidisciplinary consensus and team-building can also be effective in increasing
transplants, and one of the widespread and well-known programme is Donor Action which
sets out quality management standards to maximise a hospital’s organ donation potential
through training for medical and nursing critical care professionals to improve clinical
practices. It has been used in hospitals in an increasing number of European countries
and beyond with positive impact on transplant rates (Roel and Rahmel, 2011). In several
European countries and the United States, age criteria for eligible donors have also been
relaxed to optimise available organs from older donors and to shorten the waiting time
particularly for the elderly patients (Roel and Rahmel, 2011).
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CVD and diabetes strike at different ages across countries

One further difference between countries is the age at which CVD and diabetes strike.
While CVD risks rise with age in all countries, there is strong evidence that, in some
countries, CVD affects people of younger ages. Figure 1.7 provides an indication of these
differences. It shows the relationship between a country’s mortality rate and the potential
years of life lost (PYLL) due to CVD. The diagonal line in Figure 1.7 shows the average
relationship between the two measures across countries. It indicates that, on average, for
every death due to CVD, countries lose around 2.32 years of life. As would be expected,
there is a high correlation between the two measures; however, some observations are
worth noting. In the United States, for example, CVD mortality rates are similar to the
OECD average, but its measure of PYLL is considerably higher than the OECD average. This
suggests that CVD is striking people who are relatively young in the United States. By
contrast, the mortality rate in the Slovak Republic is considerably higher than in Estonia,
but the number of PYLL is similar for the two countries. This indicates that CVD is affecting
people who are relatively older in the Slovak Republic compared to Estonia.

Figure 1.7. CVD mortality rates and potential years of life lost, 2011
(or nearest year)

CVD mortality rate — per 100 000 population
700

@ SVK

600

500

400

300 o

200

Il Il Il Il
0 250 500 750 1000 1250 1500
Potential years of life lost — CVD — per 100 000 population

Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

Aside from mortality, it is also possible to look at the age at which CVD strikes by
using hospital admissions data. Figure 1.8 reveals the age-specific AMI admission rates per
100 000 population across the OECD, using the OECD HCQI (Health Care Quality Indicators)
database. These data give an insight into the different age profiles of AMI incidence across
countries for those patients who make it to hospital. In line with expectations the age
specific admission rates rise with age. For those aged 45 to 49 years, the OECD mean is
around 120 admissions for every 100 000 population, rising to over 1 000 admissions per
100 000 population for those aged 85 and over. The rising trend with age, underscore the
additional demand on health care systems as population age.

The 25th and 75th per cent quartile lines in Figure 1.8 provide an indication of the range
in age-specific admission rates across OECD countries. Admission rate vary considerably
across countries for all age groups but the gap widens at older ages. Furthermore, there are
some important differences between countries at different ages. Admissions rates in the
Netherlands and the United Kingdom follow a similar trend up to age 79, but with rates
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slightly higher in the former compared to the latter. From age 80 onwards, the age specific
admission rate rises sharply in the United Kingdom when compared to the Netherlands.

The age profile at which CVD strikes has important implications for a patient’s
longevity and health status, and also for their social and economic status. Young survivors
of CVD events such as AMI and stroke may be incapacitated and have a lower quality of
life at the prime of their lives. This can lead to greater social and health care needs over
longer periods of time, and a reduced ability to work and earn an income. In turn, it can
affect labour force participation and productivity not only for the patient, but also for their
families, who often provide informal care and support.

Figure 1.8. AMI admissions per 100 000 population by age group: OECD average,
quartile range and selected countries, 2011 (or nearest year)
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Source: OECD Health Care Quality Indicators 2013.

A similar story is also true for diabetes. Overall, estimates from the International
Diabetes Federation suggest that there are approximately 85 million people living with
diabetes in OECD countries. Based on current trends, the number of people with diabetes in
OECD countries is projected to reach almost 108 million by 2030 (IDF, 2013). This represents
a 27% increase over the 2011 estimates, and a further 23 million patients with higher health
care needs and higher risk of complications. Prevalence varies widely across countries.
In many Nordic countries, diabetes is estimated to affect less than 5% of the population,
whereas in Mexico, Portugal, Chile and the United States estimates exceed 9.5%.

Figure 1.9 shows the estimated prevalence of diabetes across OECD countries by
different age groups. The graph shows that prevalence rises sharply with age: itis estimated
to be 1.7% among 20-39 year-olds, 8.9% among those aged 40 to 59 years, and 19.6% for those
aged between 60 and 79 years. The data suggest that early onset of diabetes is substantially
bigger in Mexico, Chile, Portugal and Poland than in Israel, Canada and Austria. This has
enormous implications for diabetes-related outcomes and health care; in countries with
higher early onset, diabetes has to be managed more effectively for longer periods of time
in order to minimise the likelihood of complications such as CVD, blindness and renal
disease.

As a result of the ageing population profile of many OECD countries, health systems
are increasingly caring for elderly patients who not only have greater health care needs,
but also more complex needs. Elderly patients are more likely to be suffering from multiple
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morbidities, may be more fragile and require multiple health and social services to
deliver best-practice care. A recent Scottish study used electronic clinical record systems
to examine the prevalence of multiple morbidities for patients presenting to a general
practice (Barnett et al., 2012). As expected, the study found that the number of conditions
rises with age. From age 65, over half the population have two or more chronic conditions.
Evidence suggests that people with multiple morbidities are at greater risk of: care co-
ordination problems, ineffective or unsafe combinations of prescriptions, and of receiving
unsafe care (Guthrie et al., 2011). They are more frequent and intensive users of the health
care system and pose a substantial challenge in the delivery of health care.

Figure 1.9. Diabetes prevalence in OECD countries by age, 2011
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Source: IDF (2013), IDF Diabetes Atlas, 6th Edition, International Diabetes Federation, Brussels, www.idf.org/diabetesatlas/previouseditions. Only
includes countries with direct diabetes prevalence estimates.

The health care costs of CVD and diabetes

In addition to the enormous health and social burden of CVD and diabetes, the direct
health care costs are substantial. The OECD has developed a methodology to estimate the
direct health care costs of various types of disease. Generally this refers to expenditure
items for which some form of payment has been made, including costs directly related
to the detection, treatment, prevention and rehabilitation of the disease (i.e. medical care
expenses such as hospitalisation, outpatient clinical care, care in rehabilitation and long-
term care facilities, physician care, pharmaceuticals, medical care equipment).

A variety of studies have been carried out to estimate the costs of CVD and diabetes
at the country level. However, given the various methodologies and data sources used in
these studies it is difficult to validly compare results across countries. In order to increase
the comparability of the estimates of spending on diseases across countries, the OECD has
used the System of Health Accounts (SHA) framework to derive expenditures by disease. It
is currently only feasible to derive these estimates for a limited number of countries and
observation years. However, it is hoped that in future years it will be possible to expand the
scope of the project by increasing the number of countries for which similar data can be
derived and expand the scope of countries and expenditure items.
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Figure 1.10 presents data from 11 OECD countries on hospital expenditures assigned
to various diseases. In the majority of countries, cardiovascular disease accounts for the
largest percentage share of hospital expenditure. Only in Korea and the Netherlands is a
greater proportion of expenditure allocated to cancer and mental health, respectively. On
average, CVD accounts for 17% of total hospital expenditure, ranging from 12% in Australia
to 22% in Japan. The large percentage observed for Japan is somewhat surprising given
the low CVD mortality and incidence rates observed in this country. However, this may be
explained by long average lengths of stay in Japan, particularly for some of the specific CVD
such as stroke (OECD, 2013b).

The IDF estimates that, for OECD countries, average health care costs equate to around
USD 5 000 per diabetic patient. When this figure is compared to overall health expenditure
from OECD Health Statistics, it shows that costs per diabetic patient are around 18% higher
than health care costs for the general population. This is consistent with more detailed
studies which reveal that most medical costs incurred by patients with type 2 diabetes are
caused by their complications and comorbidities. For example, the direct annual medical
cost in the United States for a male diagnosed with diabetes (but with no complications)
was found to be USD 2 465. However, these costs escalated when the disease advanced
and complications set in. Annual costs rose by between 70% and 150% for patients with
coronary heart disease, congestive heart failure, hemiplegia, and amputation. Costs
were approximately 300% higher for end-stage renal disease treated with dialysis, and
approximately 500% higher for end-stage renal disease with kidney transplantation
(Li et al.,, 2013). Furthermore, patients with diabetes complication find themselves on an
escalating health care cost trajectory. An Israeli study found that over a short three-year
period, the annual costs for diabetic dialysis patients more than tripled, whereas health
care cost for non-dialysis diabetic patients grew by 30% (Chodick et al., 2005). These studies
underline the importance of effectively preventing and managing diabetes to reduce both
the health burden and health care costs.

Figure 1.10. Proportion of hospital expenditure by major diagnostic category
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Source: OECD (2013), Health at a Glance 2013: OECD Indicators. OECD Publishing, Paris, http://dx.doi.org/10.1787/health_glance-2013-en.
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1. THE BURDEN OF CARDIOVASCULAR DISEASE AND DIABETES

Summary

While CVD remains the number one cause of mortality, its burden varies considerably
across countries, with some countries reporting nearly four times as many CVD deaths
than others. Nevertheless, the decline in CVD mortality is an unambiguous success story.
On average, OECD countries have reduced their CVD mortality rate by over 50% since 1985.
However, the improvements are not uniform across countries, with some countries able
to reduce CVD-related mortality by more than 60% and others reducing their rates by less
than 30%. These figures raise important questions about why success has varied so much
across countries, and to what extent health care systems and policies help to explain this
variation.

Despite these positive developments, there is evidence that prospects for reducing
the CVD disease burden are diminishing. Numerous studies have shown that rising levels
of obesity and diabetes are reducing our ability to make further inroads into reducing the
CVD burden. Some studies are showing that the pattern of declining mortality is coming
to an end or even reversing amongst some population groups, particularly younger age
groups (Wilson and Siskind., 1995; Ford et al., 2007; Allender et al., 2008). In fact, by 2030
over 40% of the US population is projected to have some form of CVD, with the total direct
medical costs of CVD set to triple (Heindenreich et al., 2011). These figures present some
considerable challenges for policy makers. The remaining chapters of this report examine
the performance of each aspect of health system across countries relating to CVD and
diabetes. The emphasis is on examining the role of policy in improving CVD and diabetes
outcomes and health system performance.

Notes

1. Singapore is a participant to OECD’s Health Care Quality Indicator Expert Group. For the purposes of
this project, Singapore provided additional information which has been incorporated in this report.

2. Chapter 3 of this report will further discuss diabetes-related complications.
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Chapter 2

Improving cardiovascular disease
and diabetes outcomes through
lifestyles: Trends and policies

Lifestyles play an important part in predicting cardiovascular disease (CVD) and
diabetes risk, although prevention services have to cope with fewer resources in
some countries. Lifestyles help explain variations in CVD and diabetes across OECD
countries. Chapter 2 looks at the health promotion and public health contribution
to maintaining healthy lifestyles in OECD countries. It examines recent trends
in obesity, tobacco and alcohol consumption, and physical exercise. This chapter
outlines policies that health systems have introduced recently to combat unhealthy
lifestyles such as tobacco consumption and high salt intake and to promote physical
activities in adults and children in order to reduce overweight and obesity. It also
benchmarks OECD countries in relation to their CVD and diabetes lifestyle rankings.

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli
authorities. The use of such data by the OECD is without prejudice to the status of the Golan Heights,
East Jerusalem and Israeli settlements in the West Bank under the terms of international law.
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2. IMPROVING CARDIOVASCULAR DISEASE AND DIABETES OUTCOMES THROUGH LIFESTYLES: TRENDS AND POLICIES

Lifestyles play an important part in predicting cardiovascular disease
and diabetes risk

Cardiovascular disease (CVD) and diabetes are highly preventable diseases. The
majority of CVD is caused by risk factors that can be controlled, treated or modified. These
risk factors include high blood pressure, cholesterol, obesity, lack of physical activity,
tobacco use and excessive alcohol consumption. CVD and diabetes share many common
risk factors, including obesity and physical activity; therefore, the prevention of these two
modifiable risk factors can lead to a lower prevalence of both diseases.

Asnoted in Chapter 1, improvements in lifestyles have made a substantial contribution
towards the falling CVD mortality burden. For example, estimates suggest that around
54% of the fall in coronary heart disease (CHD) mortality can be explained by risk-factor
improvements. This chapter focuses on the four risk factors that are most strongly
associated with lifestyles and amenable to primary prevention activities. Chapter 3 looks
at some other risk factors, such as blood pressure and cholesterol, which involve both
primary and secondary prevention activities.

Unhealthy lifestyles increase the odds of suffering from CVD and diabetes. An extensive
literature has shown that obesity, smoking and lack of exercise independently increase
the chances of an individual suffering from these diseases. The Framingham Study, for
example, followed over 8 000 participants over a 12-year period to calculate the importance
of risk factors in predicting the likelihood of suffering a CVD event (D’Agostino et al., 2008).
Here, a CVD event includes coronary death, heart attack, coronary insufficiency, angina,
stroke and heart failure. Table 2.1 reports the chances of a person experiencing a CVD event
over a ten-year period, based on estimates from the Framingham Study. The risks have
been calculated on the basis of a 60-year-old person who does not suffer from hypertension
and is not a diabetic.

The likelihood of a non-smoking female with a healthy body mass index (BMI) of 20
suffering a CVD event is 6.5%. These chances virtually double if that person is a smoker.
In addition, BMI increases the risk profile. Holding all other risk factors constant, a person
who is obese (BMI > 30) is around 20% to 30% more likely to suffer a CVD event than a
person who is in a healthy weight category. Importantly, some non-modifiable risk factors
also have an important bearing on CVD. As shown in Table 2.1, being a male doubles
the chances of a CVD event when keeping other risk factors constant. For obese and
smoking 60-year-old males, the ten-year likelihood of a CVD event is in excess of 30%.
Age is another important risk factor. For example, the likelihood of a CVD event would
increase from 6.5% to 9.7% for a healthy 70-year-old female, compared to her 60-year-old
counterpart.

The relationship between risk factors and developing type 2 diabetes has also been
studied extensively. The FINDRISC study, for example, has developed a widely used clinical
tool to predict the risk of developing diabetes for patients (Lindstrém and Tuomilehto, 2003).
This Finnish study was based on over 4 400 participants, aged 35 to 64, who were followed
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Table 2.1. Predicting the ten-year likelihood of a CVD event:
Smoking and body mass index

Females Males
BMI Non-smoker Smoker Non-smoker Smoker
O/U 0/l) % 0/0
20 6.5 11.8 13.2 25.0
25 7.3 131 15.5 29.0
30 8.0 14.3 17.7 32.7
35 8.6 15.3 19.8 36.1

Note: Predicted risk scores have been calculated on the basis of a 60-year-old person who does not suffer from
hypertension and is not a diabetic.

Source: Based on estimates from D’Agostino, R.B. et al. (2008), “General Cardiovascular Risk Profile for Use in Primary
Care: The Framingham Heart Study”, Circulation, Vol. 117, No. 6, pp. 743-753.

over a ten-year period to determine whether they had developed diabetes. Table 2.2 shows
the likelihood of developing diabetes for a range of risk factor values. These estimates
are based on the FINDRISC results and are reported for a person who is aged 50-64, has
no history of high blood glucose, does not take hypertension medication and consumes
vegetables or fruits daily.

The figures in Table 2.2 indicate that a healthy 55 to 64 year-old person who is not
overweight and exercises more than four hours per week has a 1% chance of developing
diabetes. Without exercise this risk rises by around 40% to 1.4%. Obesity more than doubles the
risk of diabetes. The distribution of body weight is also an important determinant of diabetes
risk. People with a greater waist circumference have a much higher risk. Diabetes also has a
number of non-modifiable risk factors, with the chance of developing diabetes rising with
age. Males are more susceptible as are those who have close family members with diabetes.

Table 2.2. Predicting the ten-year likelihood of developing diabetes:
Exercise, body mass index and waist size

> 4 hours physical exercise per week < 4 hours physical exercise per week
BMI Waist circumference Waist circumference
Cat. 1 Cat. 2 Cat. 3 Cat. 1 Cat. 2 Cat. 3
0/0 0/0 °/0 °/0 0/0 0/0
<25 1.0 2.8 42 14 3.7 5.4
> 251030 1.1 29 43 14 37 5.5
>30 2.6 7.0 10.1 3.4 8.9 12.8

Waist circumference: Cat. 1= Female (male) < 80 (94) cm; Cat. 2 = 80(94) cm < Female (male) < 88(102) cm; Cat. 3 = Female(male) > 88(102) cm

Note: Predicted risk scores calculated on the basis of a person who is aged 50-64, has no history of high blood glucose,
does not take hypertension medication and consumes vegetables or fruits daily.

Source: Based on estimates from Lindstrém, J. and J. Tuomilehto (2003), “The Diabetes Risk Score: A Practical Tool to
Predict Type 2 Diabetes Risk”, Diabetes Care, Vol. 26, No. 3, pp. 725-731.

Tables 2.1 and 2.2 provide a clear overview of the additional risks that individuals face
of experiencing a CVD event or developing diabetes. The increased likelihood of worsening
health status, associated with many of these modifiable risk factors, provides a clear
motivation for individuals to alter their behaviour.

For many people, however, the additional risk of illness and death is insufficient for
them to choose healthy options. Numerous other factors may influence their choice, such
as the relative price of healthy and unhealthy options, the transaction costs of consumption
(e.g. time and skills required to make a healthy dinner versus buying fast food on the way
home from work), as well as the perceived benefits of consumption. At the same time,
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people trade off the benefits and costs of immediate consumption versus the long-term
(possibly negative) consequences of their consumption. All these factors can lead to sub-
optimal decisions from the perspective of health outcomes. They provide reasons for
governments and markets to play an active role in encouraging citizens to change their
behaviour and adopt healthier lifestyle choices.

An underlying role for governments and markets is to make healthy lifestyle choices
easier. In the field of prevention, government actions may take at least four types of actions
aimed at (Sassi, 2010):

e improving the breadth or the attractiveness of healthy choices, relative to a free market
situation,

e modifying preferences to encourage healthy choices,
@ increasing the price of selected unhealthy choices,
@ regulating and banning of selected unhealthy choices.

This chapter will examine the overall trends that OECD countries have experienced
in lifestyle choices. In particular, it will focus on smoking rates, alcohol consumption, and
obesity levels that are reported in OECD Health Statistics. For each of the main lifestyle
indicators, it will show how countries are positioned in relation to their OECD peers, as
well as indicate whether the trend over time for a country is substantially different from
the OECD average. This chapter will also describe some of the main policy initiatives in this
field and analyse the role that these have had in altering lifestyle behaviours.

Lifestyles help explain variation in diabetes and CVD across OECD countries

Figure 2.1 shows the percentage of the population who are obese as well as the percentage
with diabetes. The percentage of the population who are obese ranges from less than 5%
in Korea to over 35% in the United States. The diabetes prevalence ranges from less than
4% in Iceland to around 16% in Mexico. There is a strong positive association between the
two measures. Obesity can account for around 25% of the variation in diabetes prevalence
across countries. These figures indicate that the variation in unhealthy lifestyles is strongly
associated with differences in the prevalence of diseases such as diabetes across countries.

Figure 2.1. Obesity is a strong predictor of diabetes
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Source: IDF (2013), IDF Diabetes Atlas, 6th Edition, International Diabetes Federation, Brussels, www.idf.org/diabetesatlas/
previouseditions for diabetes prevalence data and OECD Health Statistics 2013 for obesity prevalence data.
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Similarly, smoking prevalence can account for a substantial amount of CVD mortality
across countries. Figure 2.2 shows the relationship between smoking prevalence among
those aged 15 and up and the cerebrovascular disease mortality rate per 100 000 population.
The lowest smoking rates for men and women combined are found in Sweden, where only
13.1% of the population aged 15 and over smoke. On the opposite end of the smoking
scale is Greece, where over 30% smoke. In terms of cerebrovascular mortality, the lowest
rates can be found in France and the highest rates in the Slovak Republic. The relationship
between these two variables indicates that around 17% of the cross-country variation in
cerebrovascular mortality can be explained by smoking prevalence. Higher smoking rates
are also associated with increased CVD mortality, although this relationship is not quite as
strong as with cerebrovascular disease.

Figure 2.2. Smoking is a strong predictor of cerebrovascular disease mortality
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Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

OECD countries have had mixed success in improving lifestyles and reducing
risky behaviours

The lifestyle factors discussed in this chapter are to a considerable degree associated
with risky behaviours on the part of individuals. The decision to pursue such behaviours is
determined by a complex set of factors, including the perceived costs and benefits, prices,
income and information (Lundberg and Shapira, 2014). Risky behaviours are based on a
subjective decision that trades off the value of current consumption against the long-
term consequences of that consumption. For example, a person who chooses to smoke
is trading off the short-term impulse to consume tobacco against the longer-term risk of
adverse health. The value that an individual places on their future health and well-being
can depend on their education, wealth, and competing health risks. Furthermore, social
norms can influence the perceived benefit of such behaviours.

OECD countries have had mixed success in improving risky behaviours. On the one
hand, smoking rates have declined substantially, but the percentage of the population
who are obese continues to climb. Figure 2.3 shows the trends reported in OECD Health
Statistics. The period over which trends were observed was chosen on the basis of the
largest and most consistent number of countries able to report these data.
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The figure shows declining trends in the percentage of the population who smoke for
males and females, and younger smokers aged between 15 and 24. Overall, the percentage
of the population who smoked daily fell from 28% in 1997 to 20% in 2009. Men are more
likely to smoke than females, but the rate of decline was similar in both sexes. While there
has also been a decline in the percentage of younger smokers, this trend is only evident
in the latter years. Between 1997 and 2004, the percentage of younger smokers was fairly
stable, but then started to decline among males and, more recently, among females as well.
The gender gap in smoking varies enormously between countries. In 2010, smoking rates
were, on average, over 90% higher among males than females. In the United Kingdom,
though, the gap between males and females was only 5%. In Korea, only 5% of females
smoke, but smoking rates among males is over 40%. These gender gaps have an important
bearing on the differential CVD risks faced by men and women in some countries.

Obesity levels have been rising in all OECD countries. Figure 2.3 shows the trends for
males and females as well as for two different obesity measurement techniques. Some
countries report obesity levels on the basis of survey respondents’ self-reported height
and weight, whereas other countries use height and weight information obtained through
measurement. Over the 2000 to 2009 period, the percentage of the population who were
measured obese rose from 17% to 22%. For self-reported indicators, obesity rose from 12%
to 16% over the corresponding period. In terms of self-reported obesity, there is virtually no
gender gap, with males and females not only reporting similar obesity levels but also very
similar trends. For those countries that provide measured data there is a small gender gap,
with females having higher levels of obesity than males. However, this gender gap has been
narrowing over time.

The more recent data indicate that obesity rates have increased by less than projections
in a large number of OECD countries, providing some positive signs that the rates of
increase are falling (OECD, 2012). The most recent observations provide some tentative
signs that the prevalence of obesity has stabilised or the rate of increase has slowed in
some countries. Nevertheless, rates continue to increase in other countries and remain
high in many OECD countries.

The percentage of children who are reportedly either overweight or obese has also
been rising. Figure 2.3 indicates that the percentage of overweight or obese 15-year-olds
rose from 13% to 15% between 2001 and 2009. Alcohol consumption, on the other hand, has
been stable across OECD countries, with evidence of a small reduction after 2008.

The Global Burden of Disease (GBD) study has estimated the years of life lost (YLL) that
can be attributed to 67 risk factors, including risky behaviours. The GBD study approach
is to calculate the proportion of deaths caused by specific risk factors, holding other
independent factors unchanged. Calculations were made for 187 countries and for 1990,
2005 and 2010 (Lim et al., 2013).

Figure 2.4 presents the YLL due to cardiovascular disease in 1990 and 2010 that can be
attributed to a number of lifestyle choices. The figures shown are for all OECD countries as
well as Singapore and Latvia. As shown in Chapter 1, cardiovascular disease mortality fell
considerably over the 1990 to 2010 period, and this is reflected in the overall drop in YLL
(note: physical inactivity was not part of the 1990 study). The number of cardiovascular-
related YLL due to smoking more than halved over the 20-year period, whereas those
due to high body mass index (obese or overweight) fell by around 25%. It should be noted
that the addition of the physical inactivity risk factor in 2010 may have influenced the
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Figure 2.3. Trends in OECD lifestyles: Tobacco, obesity and alcohol
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Figure 2.4. Years of life lost in cardiovascular disease due to risky behaviours
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risk attributed to high body mass. Nevertheless, the fact of being obese or overweight
has overtaken smoking as the number one lifestyle risk factor in cardiovascular disease.
According to the GBD results, alcohol consumption is a relatively small contributor to the
number of CVD-related YLL. This is in concordance with the evidence that alcohol can
provide protective CVD effects.

To improve lifestyle choices, governments require multi-faceted policy responses
that take into account the heterogeneous reasons why individuals engage in risky
behaviours. The next section of this chapter will examine experiences from recent
policy initiatives and describe the resources available for prevention programmes and
services.

Prevention services are having to cope with fewer resources in some countries

The resources for prevention and public health services represent a small part of the
overall health care budget. In 2011, less than 3% of total current health expenditure was
devoted to the prevention and public health sector in OECD countries overall. However,
this percentage ranged from less than 1% in Italy and Israel to over 6% in Canada and New
Zealand (Figure 2.5).

Following the start of the financial crisis in 2008, total health expenditure has been the
target of many governments’ austerity measures. After a steady period of growth, health
care expenditure was constrained to zero real growth between 2009 and 2011. The biggest
target for health savings has been pharmaceutical expenditures. However, preventive
care services and public health programmes have also witnessed small reductions in
their share of health expenditure. In 15 of the 27 countries shown in Figure 2.5, the share
devoted to prevention and public health programmes went backwards between 2008 and
2011. In eight of those countries, the drop was bigger than 0.2%. It should be noted that,
due to data limitations, these figures are representative of the overall prevention and
public health sector, not just those devoted to the prevention of cardiovascular disease
and diabetes.

Figure 2.5. Spending on prevention and public health services
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Improving lifestyles to reduce CVD and diabetes risk: Recent experiences
in OECD countries

OECD countries have introduced strong anti-tobacco legislation and programmes

The World Health Organization (WHO) has recently undertaken national surveys to
help characterise the type of policies that have been implemented to reduce smoking
rates and cut tobacco consumption. All OECD countries have implemented anti-tobacco
programmes and policies, including mass media campaigns to warn about the dangers
of smoking, services and products to help smokers quit, advertising bans and taxes.
However, the types of policies and intensity of those policies varies considerably by
country. Box 2.1 describes these eight different types of policies in more detail, as well
as the categories that describe the intensity by which countries have implemented the

policy.

Stronger tobacco control policies are having an effect

To estimate the relationship between tobacco control policies and smoking rates, a
fixed effects econometric model is employed. The first analysis examines whether countries
that have adopted more comprehensive tobacco control programmes have been able to
reduce their smoking rates at a faster rate compared to countries with less comprehensive
strategies. This analysis takes into account the different smoking rates across countries at
the start of the observation period, which is 1996. Separate models were estimated for the
population aged 15 and above and for the population aged between 15 and 24, as well as
for females and males.

For the purpose of this analysis, countries were classified into two groups:
comprehensive or less comprehensive tobacco policy regimes. This classification was
based on actual scores given to countries by the WHO Global Health Observatory based
on the survey of policies described in Box 2.1 above. The actual scores are presented
in Annex 2.A1.! In 2010, almost all countries indicated that they routinely monitored
smoking rates for their populations. However, only eight countries indicated that they had
implemented mass media campaigns that were in accordance with all the WHO desirable
characteristics. The survey results show that countries such as Australia, New Zealand,
Ireland, the United Kingdom and Turkey were amongst the set of countries with the most
stringent and comprehensive set of anti-tobacco policies (WHO, 2010). Countries that
belonged to the most stringent policy category (as outlined in Annex 2.A1) on more than
three occasions were grouped in the comprehensive category, and countries with scores of
three or below were grouped in the less comprehensive category. The dependent variable
was transformed into log units.

The results of the regression results are shown in Table 2.3. For the population aged 15
and over, countries with less comprehensive tobacco policies were able to reduce their
smoking rates by an average of 2.4% per year. Countries with more stringent policy were
able to reduce their smoking rate by an additional 0.3% per year. This represents a 15%
additional reduction in the percentage of smokers in the more stringent countries. The
result was the same for males and females aged 15 and over and for males aged 15 to 24.
For younger females, the estimate is similar to other population groups but not statistically
significant at conventional levels.
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Box 2.1. Anti-tobacco policies
WHO description of seven anti-tobacco policies:

Protection from tobacco smoke: Describes the extent to which smoke-free environments have been created.
Countries are grouped into one of five groups: 1) data not reported/not categorised; 2) up to two public
places completely smoke-free; 3) 3-5 public places completely smoke-free; 4) 6-7 public places completely
smoke-free; and 5) all public places completely smoke-free.

Offering help to quit: Classifies countries on the extent to which they provide and cover the cost of
products and services to help smokers quit. Countries were categorised into one of five groups: The
groupings for this indicator are: 1) data not reported; 2) none; 3) nicotine replacement therapy (NRT) and/
or some cessation services (but neither cost-covered); 4) NRT and/or some cessation services (at least
one of which is cost-covered); and 5) national quit line, and both NRT and some cessation services are
cost-covered.

Health warnings: Measures the extent to which tobacco products carry health warnings about the dangers
of smoking. Countries were classified into five groups: 1) data not reported; 2) warnings cover < 30% of
pack surface; 3) warnings cover > 30% but no pictures or pictograms; 4) warnings cover 31%-49% including
pictures or pictograms; and 5) warnings cover = > 50% including pictures or pictograms.

Bans on advertising: Measures the implementation status and describes the extent to which countries
have regulated advertising of tobacco products. Countries were categorised into one of five groups: 1) data
not reported; 2) complete or almost complete absence of ban; 3) ban on national TV, radio and print media
only; 4) ban on national TV, radio and print media as well as on some but not all other forms of direct and/
or indirect advertising; and 5) ban on all forms of direct and indirect advertising.

Tax: describes the amount of tax levied on the most commonly sold tobacco product as a percentage of
the final retail price. Taxes assessed include excise tax, value added tax, import duty and any other taxes
levied. Countries were categorised into one of five groups: 1) data not reported; 2) < 25% of retail price is
tax; 3) between 26-50% of retail price is tax; 4) between 51-75% of retail price is tax; and 5) > 75% of retail
price is tax.

Mass media campaign: Assesses the intensiveness, effectiveness and recent nature of mass media
campaigns. Countries were classified into five groups: 1) data not reported; 2) no campaign conducted
recently with a duration of atleast three weeks; 3) campaign conducted with 1-4 appropriate characteristics;
4) campaign conducted with 5-6 appropriate characteristics; and 5) campaign conducted with all appropriate
characteristics. Characteristics of a high-quality campaign are 1) part of a tobacco control programme;
2) research was undertaken to understand the target audience; 3) materials were pre-tested and refined in
line with campaign objectives; 4) advertising was purchased using either the organisation’s own internal
resources or an external media planner or agency; 5) journalists were informed to gain publicity or news
coverage; 6) process evaluation was undertaken; and 7) outcome evaluation was implemented to assess the
campaign impact.

National tobacco control programmes (NTCP): Determines whether a country has established a national
agency for tobacco control as well as its functions and resources. Countries were categorised into one of four
groups: 1) data not reported; 2) no national agency on tobacco control; 3) national agency with responsibility
for tobacco control objectives with less than five staff; and 4) national agency with responsibility for tobacco
control objectives and at least five staff.

Monitoring: Determines whether countries actively monitor smoking patterns amongst its population.
Countries were grouped into one of four categories: 1) no known, recent or representative data; 2) recent
representative data for either adults or youth; 3) recent representative data for both adults and youth; and
4) recent, representative and periodic data for both adults and youth.

Source: Global Health Observatory of the World Health Organization.

62

CARDIOVASCULAR DISEASE AND DIABETES: POLICIES FOR BETTER HEALTH AND QUALITY OF CARE © OECD 2015



2. IMPROVING CARDIOVASCULAR DISEASE AND DIABETES OUTCOMES THROUGH LIFESTYLES: TRENDS AND POLICIES

Table 2.3. The relationship between tobacco policies and smoking rates

Age greater than 15 Age between 15 and 24

Population Females Males Population Males Females
Change in smoking rates per year in less
comprehensive countries -0.024*** -0.02%** -0.025*** -0.03*** -0.024*** -0.032***
(SE) (.001) (.002) (.001) (.003) (.004) (.004)
Additional change in smoking rates in
more comprehensive tobacco control
countries -0.003** -0.005** -0.002** -0.005** -0.006™** -0.002
(SE) (.001) (.002) (.001) (.002) (.002) (.002)
Observations 468 468 468 288 283 283

Note: Regression controls for country fixed and country-specific time trend effects. ** =p < 0.01; * =p <0.05; *=p < 0.1.
Source: OECD Health Statistics 2013 and Global Health Observatory of the World Health Organization, 2010.

The figures presented in Table 2.3 should only be interpreted as associations because
it is not possible to determine exactly when these policies were introduced prior to 2008.
Unfortunately, there is no further information on when countries introduced these various
anti-tobacco policies. If such information existed, it would be feasible to produce estimates
of the impact of individual policies (rather than the impact of overall policy), and be more
definitive about the direct impact of policy on smoking rates.

In addition to the tobacco control policy information, WHO also collected information
on the prices of the most commonly sold tobacco products. These data are used to examine
the empirical relationship between tobacco pricing and smoking in OECD countries. In
particular, the analysis focuses on the effect of price changes and smoking rates observed
in 2008 and 2010 within countries.

Similar to the tobacco control policy models shown above, a fixed effects model was
employed to estimate the effect of price-level changes on smoking rates for males and
females, for those aged 15 and above, and for those aged 15 to 24. To present the results
in percentage terms, the models were estimated in a log-log form. Prices were only
observed in 2008 and 2010, which implies that there are a maximum of two observations
per country. The model accounts for general changes in smoking trends by including a
time effect.

Despite the short time span between the two price observation, tobacco price
increased substantially between 2008 and 2010. When measured in USD PPP, the average
price in OECD countries of the most commonly sold tobacco product was USD 5.46 in
2010 compared to USD 4.70 in 2008, representing a 16% increase. However, price level
changes varied considerably across countries. In countries such as Finland, Mexico,
Estonia and Italy, prices increased by less than 1.5% over the two-year period, whereas
in countries such as Spain, Turkey, the United States and Australia, prices increased by
more than 20%.

Table 2.4 presents the regression results for the price models. Across all population
groups there is a negative relationship between price changes and tobacco smoking,
indicating that higher prices can lead to a reduction in smoking rates. The coefficients for
the price (log) variable can be interpreted as price elasticities, reflecting the percentage
change relationship between prices and smoking rates. For example, for females aged 15
to 24, a 1% increase in the price of cigarettes is associated with a (approximately)
1.3% reduction in smoking rates. The results are significant for the younger smoking group,
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particularly for younger females, suggesting that they are more sensitive to price changes.
These results may also indicate that price rises have a more immediate impact on people
taking up smoking.

Table 2.4. The relationship between tobacco policies and smoking rates

Age greater than 15 Age between 15 and 24
Dependent v.arlable: Population Females Males Population Females Males
% smoke daily
Price (log) -0.178 -0.098 -0.194 -0.866** -1.287** -0.544
(0.1336) (0.2087) (0.1489) (.3647) (0.473) (0.3378)
Observations 48 48 48 34 34 34

Note: Regression controls for country fixed effects and time effects. *** = p<0.01; ** = p< 0.05; * = p<0.1.
Source: OECD Health Statistics 2013 and Global Health Observatory of the World Health Organization.2010.

The analysis above examines the impact of the strong anti-tobacco policy on the
percentage of the population who smoke, however this is likely to underestimate the
full effect of such initiatives. Policies will also have an impact on passive smoking. For
example, the ban to smoke in public places is likely to reduce the exposure of non-smokers
to harmful tobacco smoke. In fact, numerous evaluations have linked the ban to smoke
in public places with a reduction in heart-attack admissions among non-smokers and
smokers alike (Pell et al., 2008).

It should be noted that the period over which this analysis took place coincided with
the arrival of the 2008 global financial crisis, which may impact on the generalisability
of the results. It is not straight forward to predict how individuals respond in terms of
their risky behaviours when faced with loss of income or greater financial stress. Increased
stress may arise due to greater employment uncertainty which, in turn, induces depression
or anxiety which, in turn, may invoke some people to engage in more risky behaviours.
For others, the loss of income may induce them to look for ways to reduce household
expenditures, including reducing the consumption of risky goods such as tobacco.
Empirically, a systematic review has found that the effect of unemployment on smoking
is still not clear (Henkel, 2011). However, unemployment is linked to decreasing levels of
tobacco consumption among smokers (Ruhm, 2005). In Iceland, smoking prevalence fell
significantly after the financial crisis, with evidence that income falls and price changes
were among the most important reasons for the fall (McClure et al., 2012; Asgeirsdéttir
et al.,, 2013).

Since the 2010 WHO survey, a number of countries have further strengthened
their anti-tobacco policies through a variety of means. Australia, for example, has set a
target to cut smoking rates from around 15% of the population to 10% by 2018. As part
of its comprehensive anti-tobacco plan, Australia has introduced a number of innovative
programmes and regulations, including its plain-packaging laws. Under this law, logos and
branding on cigarette packages have been banned. All cigarettes and tobacco products must
be sold in plain olive green packets without branding. The packets carry graphic health
warnings and the laws took effect as of December 2012 (see Figure 2.6 for examples). Plain
packaging aims to remove a key remaining means for industry to promote its products to
current and potential consumers (Freeman et al., 2008). The legislation withstood serious
industry opposition and was upheld in the High Court of Australia. While it is still early
days for measuring the impact of the legislation, studies are showing some positive signs.
The implementation of the legislation coincided with a 78% rise in the number of calls to
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the national “quit line”, which was equivalent to the increase in calls when graphic health
warnings were introduced in 2006 (Young et al., 2014). Public support for the Australia’s anti-
tobacco policies is also high, with 75% of survey respondents supporting or feeling neutral
about plain packaging and only one in three smokers opposing the measure (Rosenberg
et al., 2012). Furthermore, the decline in the proportion of daily smokers appears to have
accelerated in period during which plain packaging was introduced in Australia (AIHW,
2014). While further evidence about the effectiveness of plain packaging is still being
gathered, these initiatives may provide the next set of policy instruments for governments
to help further reduce the harmful impact of smoking in society.

Figure 2.6. Examples of plain cigarette packaging in Australia
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Comprehensive programmes to reduce obesity represent good investments

As part of its Economics of Prevention programme of work, the OECD undertook a
major study on obesity. The results of this study were reported in the 2010 OECD publication
Obesity and the Economics of Prevention: Fit not Fat. This section draws on this work, the OECD’s
Obesity Update published 2012, as well as the most recent data.

On the basis of its analysis, the OECD has consistently called for strong government
action in obesity prevention. Its research shows that programmes and supportive
regulations to improve diets and increase physical activity provide affordable and cost-
effective solutions to the ever-increasing burden of obesity. The results from a micro-
simulation model suggest that investments in a range of population-based programmes
have the potential to save hundreds of thousands of deaths from chronic diseases every
year in OECD countries. The cost and effect of a comprehensive obesity prevention strategy
was modelled as part of the micro-simulation exercise. This strategy includes fiscal
measures, food advertising restrictions to children, and food labelling, as well as a mass
media campaign, worksite and school-based interventions and intensive counselling of
high-risk individuals in the primary care setting.

According to the analysis, primary care can play an important role in tackling obesity.
An intervention which targets high-risk individuals and is delivered by primary care
physicians and dieticians has been shown to be effective. Through intensive counselling
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and provision of information to patients, a primary care intervention has been shown to
modify a number of risk factors; for example, it has led to a reduction in total energy intake
from fats, a fall in BMI, and lower blood cholesterol and systolic blood pressure. While the
primary care intervention was the mostly costly intervention, it was also the most effective
(when compared to the other interventions) in the countries for which the analysis was
undertaken. The analysis for the primary care intervention is sensitive to assumptions
made about programme participation (by both doctors and patients) and it is likely that
the best results will be obtained in countries with strong primary care systems, or where
participation could be encouraged through incentives.

The results of the OECD micro-simulation exercise show that, on average, over
1 000 life years per million population could be saved in countries such as Japan, Italy,
England and Canada, and around 500 life years in Mexico. The cost of delivering the
comprehensive strategy ranges from USD 12 (Japan) to USD 24 (Canada) per capita per year.
However, over the longer term, the strategy actually becomes cost saving as the impact
takes effect and reduces downstream costs through fewer hospitalisations and other
expensive medical care needs.

While such comprehensive strategies have the potential to improve health outcomes
and reduce costs, they are not easily implemented. There is a complex array of agents that
have a stake in these policies. Industry may perceive some regulations as threatening the
bottom line, if the regulations lead to increased cost or falls in market shares. As noted
previously, there are a number of examples of policies that have caused considerable
conflict between stakeholders; and as a result strategies have become lost in claims and
counter claims as well as judgements on individual rights and freedoms. The OECD has
therefore called for co-operation among multiple stakeholders, including government and
industry. The most promising policies are those that align the aims of government with the
objectives of industry.

Obesity and physical activity in adults and kids: Recent policies and evidence

Government policy can play an active role in encouraging healthy behaviours. Policy
actionsvaryin the degree of interference, ranging from fairly light-touch actions that provide
individuals with more choice, to more heavy handed approaches which involve banning
products or enforcing certain types of behaviours. The type of role that governments chose
to take will, to some degree, depend on the level of interference in individual choices that
will be tolerated by the public and can be justified. In the context of obesity prevention,
governments can direct their actions through at least four different types of interventions
(Sassi, 2010):

@ Increasing choices for healthy lifestyles. Policy can play a role in expanding the range of
choices considered beneficial for healthy lifestyles. This could include actions to expand
the range of choices available, or to reduce the prices of products and services that
encourage healthy choices. Direct investments in active transportation services such as
bicycle rental schemes, or subsidies to make public transportation more convenient and
less expensive, are examples of these types of interventions.

@ Inform and educate population about the benefits of healthy lifestyles. This type of intervention
aims to influence personal preferences and thereby influence un/healthy choices through
education (especially among children) and provision of information to persuade adults
to adopt virtuous behaviours.
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® Raising prices on unhealthy choices. Governments can also influence choice through
fiscal measures that aim to create financial disincentives for unhealthy behaviours. It
can involve the use of indirect taxes and other levies charged on the consumption of
unhealthy foods or drinks.

® Banning unhealthy behaviours. These actions result in the complete ban of one or more
choices. A ban can selectively hinder certain choices, with the aim of limiting the overall
consumption of a commodity or incidence of a given behaviour.

A 2007/08 OECD/EU survey sought information from national governments on the
type of policies and initiatives being used across countries to tackle unhealthy diets and
sedentary lifestyles. The results of the survey revealed that governments have focused
more of their actions on diets rather than on active lifestyles; although action relating
to the latter is the responsibility of regional or municipal levels of government in many
countries. The survey also revealed that most actions were focused on increasing choice
and delivering information and education programmes to influence preference. At the
time the survey was conducted in 2007 and 2008, no country stated that they used fiscal
measures to raise the prices of unhealthy products. Since that time, a considerable number
of countries have implemented a range of taxation measures designed to raise the prices
of foods that are high in fat, sugar or salt (OECD, 2012).

Since 2010, several OECD countries introduced taxes on foods and non-alcoholic
beverages deemed potentially unhealthy (Sassi et al., 2013). These taxes have been part of
national public health efforts to reduce obesity; but in a time of budgetary pressures, these
taxes can also generate important revenues. Examples of countries that have introduced
fiscal measures include:

® Denmark introduced a “fat tax” in 2011. Foods containing more than 2.3% saturated
fats were taxed, adding around 16 kroner (EUR 2.15) per kilogram of saturated fat. Tax
revenues were expected to be over EUR 200 million per year.

® Hungary introduced a tax on selected manufactured foods in 2011 with high sugar, salt
or caffeine content. This only affects products that have healthier alternatives. The
Hungarian Government is reportedly expecting to raise in excess of EUR 70 million per
year from the tax.

@ Finland introduced a tax on confectionery products in 2011 which is set at EUR 0.75 per
kilogram of product. Existing excise taxes on soft drinks were raised from 4.5 cents to
7.5 cents per litre.

® France introduced a tax on soft drinks in 2012, including drinks with added sugars and
drinks with artificial sweeteners. The tax is set at EUR 0.072 per litre. The tax is payable
by manufacturers established in France and importers and is expected to generate
revenues in the region of EUR 280 million per year.

® Mexico, in 2014, implemented a new tax set at 10% on sugar-sweetened beverages (SSB)
and 8% on processed food that contains more than 275 calories per 100 g. The effect of
the tax will put one peso (EUR 0.05) on a litre of sugary drinks. The tax is expected to raise
15 billion peso (EUR 0.82 billion) and is earmarked for health programmes and increased
access to drinking water in schools.

The introduction of these taxes has not been without controversy. In fact, the “fat tax”
was rescinded in Denmark at the start 2013 following widespread critique. In particular,
there was public concern over 1) the increase in prices, which in some instances was higher
than the amount of the new tax; 2) the impact on lower socio-economic groups who incur
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a higher burden of the tax; and 3) the much publicised cross-border shopping in order to
evade the tax.

Other attempts at fiscal measures and regulating food and beverages have been
contested. The introduction of the Mexican tax was met with an extensive public campaign
both in favour of and opposed to the tax, and was eventually set at 10% rather than the
20% rate advocated by public health groups. In New York, the Health Board’s attempt to
limit the size of beverages that could be sold by restaurants and many other types of food
outlets have been caught up in legal challenges and appeals. Nevertheless, fiscal measures
can have an important role in the policy armoury against obesity. But they can also have
clear effects on consumer choice as well as impact some aspects of the wider economy:.
This is why countries that are considering such fiscal measures need to consider these
wider impacts and carefully design tax measures that can minimise any potential negative
impacts (Sassi, 2013).

Aside from developments on fiscal measures, a number of countries have implemented
programmes aimed at improving lifestyles, including increasing physical activity. A number
of governments have taken further actions to fight obesity through health promotion
efforts. Nationally co-ordinated programmes have been launched in countries such as the
United States (Let’s Move), United Kingdom (Change4Life), Switzerland (Actionsanté), and
others (OECD, 2012). There is a trend in these programmes to include multi-stakeholder
frameworks, involving business and civil society actors in the development of public health
policies. These comprehensive programmes target obesity through an extensive variety of
measures that include mass education campaigns as well as more targeted interventions
aimed at high-risk individuals. Improving the level of physical activity, especially among
children, has also been a key feature of these programmes. For example, since 2010 when
the Let’'s Move campaign was launched by First Lady Michelle Obama the programme has
worked Sports associations to build or refurbish sporting facilities across the country
and provide beginner athletic programmes for free or low costs to actively participate
in a range of sports. Institutions such as museums and gardens have pledged to offer
active exhibits and healthy food choices. New resources have been devoted by local and
national associations to assist local elected officials advance the goals of “Let’s Move!” in
their communities and street-closings are taking place to increase safe places kids and
families to run, walk, bike, or play outside freely without traffic (see: www.letsmove.gov).
Evaluations of the effectiveness of such multi-stakeholder initiatives are only beginning
to emerge and should be monitored closely for their potential effect on physical activity
levels and obesity.

Lowering salt consumption is achievable

There is a clear link between increased levels of sodium (salt) consumption and high
blood pressure. Studies have also shown an association between salt and cardiovascular
disease, although the evidence is somewhat more ambiguous (WHO, 2012). The World
Health Organization recommends that adults consume less than five grams of salt a day.
In most countries, average salt consumption is considerably higher than the recommended
level (Brown et al., 2009), and well above the minimum physiological levels required. In
the United States, for example, average salt intake has been estimated to be in excess of
10 grams a day in males and 7 grams for females (Bibbins-Domingo et al., 2010).
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Reducing salt consumption can have clear benefits on cardiovascular outcomes.
Modelling studies have shown that, in the United States alone, a modest reduction of
three grams in daily salt can reduce the annual number strokes by 32 000 to 66 000, and
myocardial infarction by 54 000 to 99 000 (Bibbins-Domingo et al., 2010). A controlled trial
in Japan showed that a moderate-intensity dietary counselling intervention achieved
significant dietary changes, including salt consumption, amongst subjects, which resulted
in a significant decrease in systolic blood pressure (Takahashi et al., 2006).

Many countries have used a variety of policy instruments to reduce saltintake amongst
their citizens. These include public information, food labelling, taxation, regulation and
marketing controls and food reformulation. Many countries have successfully worked with
food industries to set new salt targets for reformulating existing processed food (Cappuccio
et al., 2011). In Canada, a multi-pronged approach is used which includes a multi-media
campaign to enable consumers to make informed food choices; setting guidance for industry
to reduce salt in processed foods; mandatory labelling; and restrictions on nutritional
claims. In addition, Canada’s Heart and Stroke Foundation certifies foods with a tick of
approval if they can meet strict nutrient (including salt) criteria. It has been estimated that
between 2004 and 2008, 150 products saw a reduction in salt content, resulting in a total
drop in salt consumption of 800 000 kg.

As part its programme to reduce obesity and improve diets, the UK Government has
implemented the “The Responsibility Deal” to encourage businesses and organisations to
make it easier for consumers and staff members to make healthier choices. Organisations
can sign up and pledge to take actions to 1) reduce ingredients that can be harmful, such as
salt and fat; 2) encourage people to eat more fruit and vegetables; 3) put calorie information
on menus; 4) help people to eat fewer calories by, for example, reducing portion size or
changing the recipe of a product (UK DOH, 2014). The “Responsibility Deal” is part of the
government’s programme “Healthy Lives, Healthy People” which was developed following
the release of the Foresight Report. This report recognises the wider role and responsibilities
of civil society in reducing obesity. By 2012, a number of organisations had signed a
pledge to achieve a number of programme goals. For example, over 80 organisations have
committed to the salt targets, which aim to collectively reduce salt consumption by an
additional 15% compared to 2010 targets. Such voluntary initiatives provide a more co-
operative framework for achieving objectives, but it is not yet clear if they are effective in
terms of improving diets in populations (DOH, 2014).

There have been clear wins in the battle to reduce salt. In Finland, salt intake has fallen
from over 14 to less than 9 grams per day over a 30-year period (Karppanen et al., 2006)). In
the United Kingdom, daily average salt intake fell by around 14% between 2003 and 2007
(Millett, 2012). A cost-effectiveness analysis of the UK salt reduction campaigns revealed
that, by 2008, the campaigns had cost GBP 15 million and achieved a 0.9 g/day reduction in
salt intake, which led to about 6 000 fewer deaths from cardiovascular disease a year. This
resulted in savings to the UK economy of around GBP 1.5 billion a year (NICE, 2010). These
measures provide confidence that multifaceted and reinforcing approaches can have a real
impact on consumption levels and health outcomes, as well as have positive economic
impact (He et al., 2013).
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Lifestyle patterns across OECD countries vary considerably

Smoking in OECD countries: Most are doing well but some could do better

Despite the substantial improvements in the percentage of people who smoke, there
are significant differences in overall smoking rates across countries and in trends over
time. Table 2.5 presents information on smoking rates and trends by country and gender.
Countries with smoking rates in the highest third of OECD countries are marked dark grey,
those in the middle are marked grey, and those countries in the bottom third are marked
light grey. On average, 16% of females and 26% of males smoked in OECD countries in 2011
(or latest year). To be in the top third of countries (dark grey), the percentage of females
and males who smoked had to be higher than 18% and 29%, respectively. To be among the
lowest third (light grey), the percentage of female and male smokers had to be less than
14% and 21%, respectively.

In terms of trends, the average annual decrease in the percentage of male smokers
was 2.7%. Over the last ten years, male smoking rates have fallen in almost all countries,
with the exception of Korea, where the percentage of smokers has been increasing by
1% per year. Countries where the decline in smoking rates among males was more than
-2.2% belonged to the top third (dark grey) of OECD country trends, whereas countries that
exhibited falls of less than -3% were in the bottom third (light grey) of trends.

Females exhibited more varied results across countries. Here, the average annual
decrease in the percentage of smokers was 1.7%. Over the last ten years, female smoking
rates fell in 24 countries but increased in the Czech Republic, Greece, Korea and Portugal,
although no recent Portuguese data are available in OECD Health Statistics. Countries that
showed a fall of less than -0.75% per year belonged to the worst third (dark grey) of OECD
country trends, whereas countries with reductions in excess of -2.9% per year were in the
best performing third (light grey) of country trends.

The various experiences suggest that further declines in smoking rates are feasible.
Countries such as Australia, Canada, Sweden, the United Kingdom, and the United States
provide evidence that those with more comprehensive and stricter tobacco control policies
tend to not only have lower smokingrates overall, but to also build on that success over time.
These experiences should encourage other countries that such successes can be replicated
by introducing further tobacco control policies, as well as tightening and enforcing existing
policies.

Overweight and obesity patterns: Worrying overall trends but some positive signs
in more recent years

Despite the overall rising trends in the percentage of people who are either overweight
or obese, there are considerable differences between countries and genders. To be ranked
in the worst third of countries (dark grey), the percentage who were overweight or obese
had to be higher than 48% for females and for 61.5% for males. To belong to the best third,
the percentage had to be less than 41% and 55% for females and males, respectively.

In terms of trends, countries with annual rates of growth higher than 0.9% for females
and 1.3% for males were in the worst third (dark grey) of OECD peers. To belong to the
best third, countries had to exhibit growth rates of less than 0.5% and 0.7% for females
and males, respectively. Over the ten-year observation period, only Ireland and Japan have
managed to make a small reduction in the percentage of women who are overweight or
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Table 2.5. Smoking among males and females: Country rankings and trends

Female smoking daily

Male smoking daily

Rank Trend Rank Trend

Australia 2010 2001-2010 2010 2001-2010
Austria 2006 - 2006 -

Belgium 2008 2001-2008 2008 2001-2008
Canada 2011 2001-2012 2011 2001-2012
Chile 2009 - 2009 -

Czech Republic 2011 2003-2012 2011 2003-2012
Denmark 2010 2000-2010 2010 2000-2010
Estonia 2011 2000-2010 2011 2000-2010
Finland 2011 2000-2012 2011 2000-2012
France 2010 2002-2010 2010 2002-2010
Germany 2009 1999-2009 2009 1999-2009
Greece 2010 2006-2010 2010 2006-2010
Hungary 2009 2000-2009 2009 2000-2009
Iceland 2011 2000-2013 2011 2000-2013
Ireland 2007 - 2007 -

Israel 2010 2002-2013 2010 2002-2013
Italy 2011 2000-2013 2011 2000-2013
Japan 2011 2000-2012 2011 2000-2012
Korea 2011 2001-2012 2011 2001-2012
Luxembourg 2011 2001-2013 2011 2001-2013
Mexico 2012 2000-2012 2012 2000-2012
Netherlands 2011 2000-2012 2011 2000-2012
New Zealand 2012 2007-2012 2012 2007-2012
Norway 2011 2000-2012 2011 2000-2012
Poland 2009 2004-2009 2009 2004-2009
Portugal 2006 1999-2006 2006 1999-2006
Slovak Republic 2009 B 2009 -

Slovenia 2007 - 2007 -

Spain 2011 2001-2011 2011 2001-2011
Sweden 2011 2002-2011 2011 2002-2011
Switzerland 2012 2002-2012 2012 2002-2012
Turkey 2012 2008-2012 2012 2008-2012
United Kingdom 2011 2000-2011 2011 2000-2011
United States 2011 2000-2012 2011 2000-2012

Best third Middle third

Rank females: Dark grey = smoking rates > 18%; Grey = between 18% and 14%; Light grey = less than 14%. Trend females: Dark grey =
average annual percentage decline > -0.75%; Grey = average annual percentage between -0.75% and -2.9%; Light grey = average annual
percentage < -2.9%; Rank males: Dark grey = smoking rates > 29%; Grey = between 29% and 21%; Light grey = less than 21%. Trend males:
Dark grey = average annual percentage decline > -2.2%; Grey = average annual percentage between -2.2% and -3.0%; Light grey = average

annual percentage < -3.0%.

Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

obese (Table 2.6). It should be noted that the Irish data for this calculation date back to 2007.
No country has been able to cut the number of males who are overweight or obese over
the ten-year period. That said, there are some tentative signs that some countries have
been able to stabilise or reduce the rate of increase for the most recent observations. The
percentage of females who are overweight or obese has fallen in the most recent years in
Estonia, Japan and Luxembourg. For males, the most recent data reveal a slight decline in
countries such as Finland, Japan, Luxembourg, New Zealand and the United States.

Worrying patterns of smoking and obesity rates in some countries

Combining the information about smoking with information about overweight and
obesity rates reveals that some countries are performing poorly for both indicators.
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Table 2.6. Overweight and obesity rates among males and females:
Country rankings and trends

Females Males
Rank Trend Rank Trend

Australia 2011 2007-2011 2011 2007-2011
Austria 2006 - 2006 -

Belgium 2008 2001-2008 2008 2001-2008
Canada 2011 2001-2012 2011 2001-2012
Chile 2009 2003-2009 2009 2003-2009
Czech Republic 2010 2000-2010 2010 2000-2010
Denmark 2010 2000-2010 2010 2000-2010
Estonia 2012 2000-2012 2012 2000-2012
Finland 2011 2000-2012 2011 2000-2012
France 2012 2000-2012 2012 2000-2012
Germany 2009 1999-2009 2009 1999-2009
Greece 2008 2006-2008 2008 2006-2008
Hungary 2009 2000-2009 2009 2000-2009
Iceland 2010 - 2010 -

Ireland 2007 2002-2007 2007 2002-2007
Israel 2010 2002-2013 2010 2002-2013
Italy 2011 2001-2012 2011 2001-2012
Japan 2011 2000-2012 2011 2000-2012
Korea 2011 2001-2012 2011 2001-2012
Luxembourg 2011 2000-2013 2011 2000-2013
Mexico 2012 2000-2012 2012 2000-2012
Netherlands 2011 2000-2012 2011 2000-2012
New Zealand 2012 2003-2012 2012 2003-2012
Norway 2008 2002-2008 2008 2002-2008
Poland 2009 2004-2009 2009 2004-2009
Portugal 2006 1999-2006 2006 1999-2006
Slovak Republic 2008 - 2008 -

Slovenia 2012 2007-2012 2012 2007-2012
Spain 2011 2001-2011 2011 2001-2011
Sweden 2011 2000-2011 2011 2000-2011
Switzerland 2012 2002-2012 2012 2002-2012
Turkey 2012 2008-2012 2012 2008-2012
United Kingdom 2011 2000-2012 2011 2000-2012
United States 2012 2000-2012 2012 2000-2012

| Best third Middle third Worst third

Rank females: Dark grey= overweight and obesity rates > 48%; Grey = between 48% and 41%; Light grey = less than 41%. Trend females:
Dark grey = average annual percentage > 0.9%; Grey = average annual percentage between 0.5% and 0.9%; Light grey = average annual
percentage < 0.5%; Rank males: Dark grey = overweight and obesity rates > 61.5%; Grey = between 61.5% and 55%; Light grey = less
than 55%. Trend males: Dark grey = average annual percentage > 1.3%; Grey = average annual percentage between 0.7% and 1.3%;
Light grey = average annual percentage < 0.7%.

Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

Figure 2.7 compares each country’s data with the OECD average for 2011 (or latest year). The
intercept of the horizontal and vertical axes marks the OECD average for both smoking and
weight. Countries to the right of the vertical axis record higher than OECD average smoking
rates and those to the left have lower than average rates. Countries above the horizontal
line have a higher percentage of people being overweight or obese compared to the OECD
average, whereas countries below the line have lower than average rates. The figure
illustrates that some countries have higher than average smoking rates and a higher than
average percentage of people being overweight or obese (north-east quadrant). Countries
that find themselves in the south-west quadrant have better than average lifestyles.
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There are five countries that are consistently placed in in the north-east (higher than
average) quadrant for both females and males (Chile, the Czech Republic, Germany, Greece
and Hungary) and there are five countries that are consistently in the south-west quadrant
(Canada, Finland, the Netherlands, Norway and Sweden). The figure also reveals substantial
gender gaps in lifestyle behaviours, particularly in smoking. Female smoking rates in
countries like Mexico, Japan and Korea are more than 5 percentage points below the OECD
average, but for men, smoking rates are well above the OECD average in these countries.

Figure 2.7. Countries compared to the OECD average in smoking
and overweight and obesity rates

Panel A: Females
Overweight and obesity rates — difference from OECD mean
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Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

Summary

Unhealthy lifestyles are an important determinant of the burden of cardiovascular
disease and diabetes across OECD countries. Smoking doubles the ten-year risk of a person
experiencing a CVD event and obesity doubles the chances of diabetes and raises the
likelihood of CVD by 30 to 40%. Unhealthy lifestyles also remain an important driver of
cross-country variation in CVD and diabetes outcomes.

Countries have taken strong actions to reduce smoking rates, and these actions have
born success, with smoking rates coming down in almost all countries over the last ten
years. Nevertheless, there remains considerable variation in smoking patterns across OECD
countries, and the potential is there to make even further gains in some countries. More
comprehensive policies and stricter enforcement can deliver better outcomes.
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The success achieved in reducing the percentage of people who smoke has not been
replicated in obesity. The percentage of people who are either overweight or obese has
continued to climb over the last ten years. OECD analysis indicates that a comprehensive
strategy to reduce obesity can not only be effective but also highly cost-effective. However,
strong policy action has been missing in many countries or has met substantial opposition
from various stakeholders. That said, many countries have introduced (or have considered
introducing) so-called “fat taxes”. These fiscal policy instruments show some promise in
terms of reducing the overall consumption of unhealthy foods, but their introduction has
met widespread critique in some countries.

Governments must continue to play an active role in delivering policies that encourage
individuals to make healthier choices. Governments have a range of policy instruments
available to them which include the direct investment in preventive services, regulation
and information, as well as policies that make it easier for individuals to choose healthy
options instead of unhealthy ones. However, evidence suggests that such policies may
deliver better outcomes if they are part of a comprehensive strategy that includes both
population-wide measures and measures for high-risk individuals.

Note

1. Please note, that since 2010 many countries have made substantial modifications to their
anti-tobacco policies but for the purposes of this analysis, the 2010 results are most appropriate as
it covers the relevant observation period.
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ANNEX 2.A1

Tobacco control policies

Table 2.A1.1. Tobacco policy categories by country:
Higher scores indicate stricter policy

Protect Help quit Warn Tax Media campaigns NTCP Monitor
Australia 5 5 5 4 4 4 4
Austria 2 4 3 4 2 2 4
Belgium 1 5 4 5 2 3 4
Canada 5 5 4 4 2 4 4
Chile 3 3 5 5 2 3 2
Czech Republic 3 4 3 5 4 2 4
Denmark 2 4 3 4 5 3 4
Estonia 2 3 3 5 1 3 4
Finland 2 4 3 5 4 3 4
France 1 5 4 5 3 3 4
Germany 2 4 3 4 4 3 4
Greece 5 3 3 5 5 2 2
Hungary 2 4 3 5 & 3 2
Iceland 3 3 3 4 2 3 4
Ireland 5 5 3 5 5 4 4
Israel 2 5 3 5 4 1 4
Italy 1 4 3 B 4 2 4
Japan 2 4 3 4 2 4 4
Korea 2 5 3 4 1 3 4
Latvia 3 4 4 5 2 4 4
Luxembourg 3 4 3 4 1 1 4
Mexico 1 4 5 4 2 4 2
Netherlands 3 4 3 4 5 3 4
New Zealand 5 5 5 4 3 4 4
Norway 3 4 4 4 2 4 4
Poland 2 4 3 5 4 2 4
Portugal 3 4 3 5 2 3 4
Singapore 3 5 5 4 5 4 2
Slovak Republic 4 4 3 5 2 3 2
Slovenia 3 4 3 5 2 3 4
Spain 5 4 4 5 2 3 4
Sweden 2 4 3 4 5 3 4
Switzerland 2 4 3 4 4 4 4
Turkey 5 5 4 5 5 4 4
United Kingdom 5 5 4 5 5 3 4
United States 2 5 5 3 2 3 4

Note: See Box 2.1 for definitions.
Source: Global Health Observatory of the World Health Organization, 2010.
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Chapter 3

Improved control of cardiovascular
disease risk factors and diabetes:
The central role of primary care

The importance of primary care is increasing in managing cardiovascular disease
(CVD) and diabetes. Chapter 3 focuses on the role of the primary care system and
its ability to diagnose and control common CVD-related risk factors. It examines
the strengths and weaknesses of primary care across countries by looking at the
resources available, its accessibility, and quality. It includes data on prescribing
patterns for diabetic patients and the rates of CVD and diabetes-related hospital
admissions that are largely avoidable through proper primary care management.
The chapter assesses country performance on the basis of its relative incidence
of high blood pressure and cholesterol levels, avoidable hospital admissions, and
quality prescribing and diabetes-related complications. It also examines primary
care quality initiatives taking place across countries such as integrated and co-
ordinated care, strengthening information systems for performance monitoring and
pay-for-performance.

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli
authorities. The use of such data by the OECD is without prejudice to the status of the Golan Heights,
East Jerusalem and Israeli settlements in the West Bank under the terms of international law.
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The ever increasing importance of primary care in managing cardiovascular
disease and diabetes

The early diagnosis and control of cardiovascular risk factors and diabetes is of vital
importance to improving health outcomes. Early diagnosis is an essential first step towards
patients taking effective control, and limits the potential long-term damage that these
risk factors can cause to the body. In many OECD countries, primary care is central to the
diagnosis and management of risk factors. Not only are primary care providers the first
point-of-contact with the health system for many patients, they also deliver a range of
health care services. Primary care is uniquely positioned to identify individuals at risk of
CVD, assess the need for interventions, as well as initiate, co-ordinate, and provide long-
term follow-up for managing CVD risk factors as well as controlling diabetes (Perk et al.,
2013).

The services delivered in the primary care setting are typically offered to individuals
who have been assessed as high risk. Individually tailored services provide an important
part of the overall package of prevention, diagnosis and management of both CVD and
diabetes. The services provided in the primary care sector complement the population-
wide strategies that were the focus of Chapter 2.

There is widespread evidence that the interventions delivered at the primary care
level can be highly effective and cost-effective in the management of risk factors. This
is true for both pharmacological and counselling interventions. Medications such as
statins and antihypertensive that are prescribed in the primary care setting improve not
only overall health outcomes but also produce cost-savings through fewer downstream
hospitalisations (Krause et al., 2011; Taylor, 2014). Brief interventions to encourage smokers
to quit in the primary care setting have also been found to be highly effective and cost-
effective, and studies have also shown that behaviourally-based primary care interventions
can moderately reduce weight and delay the onset of diabetes (NICE, 2008; Le Blanc, et al.,
2011). The delivery of evidenced-based interventions in the primary care sector can
therefore offer real opportunities for delivering value-for-money health care.

Primary care also remains the cornerstone for equitable delivery of health care. Many
OECD countries have achieved good access to primary care even among those in lower
socio-economic groups (Devaux and de Looper, 2012). Most individuals visit their general
practitioner (GP) at least once a year and many have multiple visits. These regular contacts
allow primary care practitioners to assess patient risk, monitor progress and deliver care
for most individuals including hard-to-reach individuals, who often have higher health
care needs and are at greater risk of developing CVD or diabetes (Peek et al., 2007). A strong
primary care system has the capacity to generate greater equity of access and also deliver
care to those who possibly stand to benefit most.

Itis widely recognised that primary health care systems arelikely to play an increasingly
important role in health care delivery. The demographic change that is occurring in OECD
countries is also driving changes in health care needs. As discussed in Chapter 1, alongside
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the ageing population there is a correspondingrise in the prevalence of long term conditions
with many patients suffering complex multi-morbidities. Elderly patients are more likely
to be suffering from multiple morbidities, may be more fragile and require multiple health
and social services to deliver best-practice care. Such changing health needs have required
reconfiguration of health care delivery models, including more effective co-ordination of
care and greater continuity of care (OECD, 2011). In addition, technological changes have
placed greater onus on primary care providers to deliver care in the community setting.
As more patients survive CVD events such as heart attacks, primary care providers are
charged with ensuring that patients receive proper follow-up care in the community
setting. Delivering the health care needs for an increasingly older and sicker population
will place greater pressure on existing primary health care resources. A key challenge for
health care systems across OECD countries is to realign health delivery systems with the
evolving needs of the ageing population.

A recent Scottish study, using electronic clinical record systems, examined the
prevalence of multiple morbidities for patients presenting to a general practice (Guthrie
et al.,, 2011). The study found that from age 65, over half the population have two or
more chronic conditions. From age 75 the majority of people with any chronic condition
have three or more conditions. Table 3.1 presents information on the type of multiple
morbidities that patients suffered. Not surprisingly, there is a high degree of multiple
comorbidities among patients with diabetes and CHD. For example, 54% of patients
with diabetes also had hypertension and 23% had CHD. However, many patients who
suffered from CVD or diabetes had also been diagnosed with chronic obstructive
pulmonary disease (COPD) and mental illnesses. More than one in five patients with
dementia also had coronary heart disease and 18% had a stroke or transient ischaemic
attack (TIA). People with multiple morbidities are at greater risk of care co-ordination
problems, ineffective or unsafe combinations of prescriptions and receiving unsafe care
(Guthrie et al., 2011).

Multiple morbidities raise some important issues for CVD and diabetes care. These
include the need to broaden clinical evidence to make it more relevant for patients with
multiple morbidities, as well as make clinical guidelines recommendations more suitable
for people with complex needs. There are also health care implications to improve
continuity through better information flows between providers. Such complex patients
require primary care health systems to be centre-stage in the effort to provide not only the
care that patients need, but also deliver cost-effective health care.

This chapter focuses on the central role of primary care in managing risk factors for
CVD and diabetes. It starts by examining the importance of risk factors such as high blood
pressure and high cholesterol and diabetes that are typically managed in the primary
care setting. This chapter looks at the existing resources available for primary care, and
the degree of access that patients have to primary care providers. It will also report on a
number of primary care quality indicators by examining prescribing rates and avoidable
hospitalisations. Finally, this chapter will describe some of the innovative steps countries
have taken to improve primary care quality and draw out specific lessons for countries to
learn from each other.
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Table 3.1. Patients with CVD and diabetes often have multiple conditions
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CHD 52 14 13 22 13 8 24 17 1 3 7
Hypertension 18 5 10 18 8 7 19 14 1 2 61
Heart failure 59 57 16 23 18 9 23 17 1 4 81
Stroke/TIA 29 61 8 19 12 8 22 21 1 5 63
Diabetes 23 54 6 9 8 6 21 18 2 2 63
COPD 19 33 6 8 1 7 23 18 1 2 70
Cancer 14 34 4 7 10 8 19 14 1 2 60
Painful condition 16 36 3 6 13 10 7 31 2 3 70
Depression 10 23 2 5 9 7 4 27 4 2 64
Schizophernia or bipolar 6 16 2 4 9 6 3 15 45 3 75
Dementia 21 41 6 18 13 9 8 19 32 3 83
Any other condition 11 27 2 5 9 7 5 17 17 1 1

Note: COPD = Chronic Obstructive Pulmonary Disease; TIA = TIA, or Transient Ischemic Attack, or “mini-stroke”.

Source: Guthrie, B. et al. (2011), “Multicomorbidity: The Impact on Health Systems and their Development”, Chapter 6 in Health Reform:
Meeting the Challenge of Ageing and Multiple Morbidities, OECD Publishing, Paris, http://dx.doi.org/10.1787/9789264122314-en.

Opportunities to reduce cardiovascular risk in primary care

Risk factors such as high blood pressure, high blood cholesterol and diabetes greatly
increase the likelihood of suffering a CVD event. The well-known Framingham Study
estimated the role of risk factors in predicting the likelihood of suffering a CVD event such as
coronary death, heart attack, coronary insufficiency and angina as well as stroke and heart
failure (D’Agostino et al., 2008). Table 3.2 reports the chances of a person experiencing a
CVD event over a ten year period, based on estimates from the Framingham study. The risks
have been calculated on the basis of a 60-year-old non-smoker, not being treated for high
blood pressure.! For example, a 60-year-old female diabetic with a mean total cholesterol? of
215 mg/dl and mean untreated systolic blood pressure (SBP) of 126 mm Hg has a 5% chance
of suffering CVD event in the next ten years. Independent of other risk factors, diabetics have
a substantially higher risk of suffering a CVD event. For males, for example, the presence of
diabetes increases the ten-year risk from 1.8% to 8.2% for those with mean total cholesterol
and SBP levels. A one-standard-deviation increase in total cholesterol (44 mg/dl) increase
CVD likelihood by between 10% and 70%, depending on the presence of other risk factors.
According to the Framingham risk scores, elevated SBP substantially raises CVD risk. A one-
standard-deviation increase in SBP (20 mm Hg), more than doubles the likelihood of CVD in
the presence of other raised risk factors such as diabetes and cholesterol.

The ten-year risk of a CVD event can be substantially reduced if cholesterol levels and
blood pressure can be lowered and effectively controlled. Similarly, there is widespread
evidence that good glycaemic control has been shown to prevent CVD events in diabetic
individuals if instituted soon after the diagnosis of diabetes (Holman et al., 2008). Indeed,
proper management of diabetes, particularly blood glucose levels, can reduce the incidence
of complications including myocardial infarctions by 17% (Ray et al., 2009).

Primary care guideline recommendations for optimal treatment take into account a
patient’s overall level of CVD risk estimated on the basis of calculators such as the one shown
in Table 3.2 as well as the specific values for individual risk factors (e.g. Woods et al., 2005).
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For example, the New Zealand primary care guidelines recommend the commencement of
drug therapy if total cholesterol levels are greater than eight mmol/l or if CVD risk is greater
than 20% and cholesterol levels are greater than 4 mmol/l. For blood pressure, patients
with readings greater than 170/100 mm Hg should have drug treatment as well as specific
lifestyle advice. For those with systolic blood pressure greater than 140 mm Hg treatment
recommendations depend on the patient’s overall level of CVD risk (NZ Guideline Group,
2012).

Table 3.2. Predicting the ten-year likelihood of a CVD event: Diabetes,
cholesterol and blood pressure

Females Males
Non-diabetic Diabetic Non-diabetic Diabetic

0/0 0/0 0/0 O/U
Total cholesterol = 215 mg/d|
SBP =126 mm Hg 1.6 5.0 1.8 8.2
SBP = 146 mm Hg 10.5 13.6 15.6 211
Total cholesterol = 259 mg/dl
SBP =126 mm Hg 2.8 6.1 4.2 10.4
SBP =146 mm Hg 11.5 14.6 17.7 23.0

Note: SBP = systolic blood pressure. Predicted risk scores have been calculated on the basis of a 60 year old person who
is a non-smoker, was not being treated for high blood pressure and has HDL-C of 57.6 mg/dl.

Source: Based on estimates from D’Agostino, R.B. et al. (2008), “General Cardiovascular Risk Profile for Use in Primary
Care: The Framingham Heart Study”, Circulation, Vol. 117, No. 6, pp. 743-753.

It should be noted that some of the main clinical guidelines have undergone some
important recent changes (Kaposi et al., 2014). The 2012 European Society of Cardiology
(ESC) set treatment goals for systolic blood pressure to be lowered to 140 mmHg (and
diastolic blood pressure to less than 90 mmHg). For cholesterol, recommended treatment
goals for total plasma cholesterol should be less than 5 mmol/L and LDL cholesterol should
be less than 3 mmol/L, although in subjects with higher CVD risk, the treatment goals
should be lower (Perk et al.,, 2012). In the United States, the 8" Joint National Committee
increased the systolic/diastolic BP goal to 150/90 mmHg for those older than 60 years of
age (James et al., 2014). For cholesterol, the new American College of Cardiology/American
Heart Association (ACC/AHA) guidelines do not set treatment targets but have expanded
the population for whom treatment is recommended. Indeed, Kavousi et al. (2014) estimate
that under the new ACC/AHA guidelines around 96% of men and 66% of women aged 55
and over would be recommended to take cholesterol lowering medications. Under ESC
guidelines, 66% of men and 39% of women would be recommended to initiate cholesterol
lowering medication.

The potential expansion in the number of patients recommended to be on medication
can have important consequences for health care resources, particularly pharmaceutical
budgets. The revised guidelines in the United States move away from the notion that
they should set out strict treatment criteria and options for some risk factors and patient
groups. Instead, there is greater recognition of the persistent uncertainties over some
aspects of the evidence-base as well as the need for clinical judgements that place due
emphasis on patient characteristics and preferences. This renewed focus may have
important policy implications. With greater clinical flexibility and accounting for patient
heterogeneity, it may become more difficult to measure primary care performance or
implement quality-based payment mechanisms that are based on simple measures
(Krumholz, 2014). Performance measurement of primary care, particularly in relation to
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CVD risk factors, may need to become more nuanced to support the implementation of
such guidelines.

Figure 3.1 shows the percentage of the population with high cholesterol and high blood
pressure in OECD countries. These data come from the World Health Organization’s (WHO)
Global Health Observatory and are generally drawn from household surveys and have been
age-standardised. The high cholesterol data indicates the percentage of the population
aged 25 and over with total cholesterol level greater or equal to 6.2 mmol/l. The indicator
for high blood pressure shows the percentage of the population aged 25 years and over
with systolic blood pressure > 140 mm Hg or diastolic blood pressure > 90. Both indicators
are derived through clinical measurements observed in 2008.

Figure 3.1. High cholesterol and high blood pressure prevalence
in OECD countries, 2008
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Source: Global Health Observatory of the World Health Organization, 2008.
Across OECD countries around 18% of adults have high cholesterol levels. In Iceland,
Luxembourg and Denmark this percentage is over 25% whereas Turkey and Korea have

a prevalence rate of less than 10%. In terms of high blood pressure, 26% of adults across
OECD countries have high blood pressure, although there is considerable variation between
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countries. The percentage of adults with high blood pressure is 16% or less in the United
States, Korea and Canada but exceeds 35% in many Central and Eastern European Countries
including Estonia, Latvia, Slovenia, the Slovak Republic, Poland and Hungary. Note that
Panel B in Figure 3.1 does not include those who are successfully using their hypertension
medication to control their blood pressure.

There are many potential underlying reasons for the degree of variation between
countries. While the figures have been age- and sex-standardised to account for different
demographic profiles, there may be other important determinants that are outside of the
control of the health care system. For example, genetic and ethnic factors may make some
communities more susceptible to high blood pressure to others (ICBPGWAS, 2011; Agyemang
et al., 2005; Fryar et al., 2005). Nevertheless, the widespread variation in prevalence rates for
both high cholesterol and blood pressure may also provide some indication that countries
can reduce these two CVD risk factors which, in turn, has the potential to reduce the
CVD mortality and morbidity burden.

Despite the recent increase in the use of medications over recent decades,
many patients remain well below their target goals. The EUROSPIRE III survey of over
4 000 patients in 12 European countries (including eight OECD countries) revealed that only
26% and 31% of patients on medications achieved their blood pressure or cholesterol goals,
respectively (Kotseva et al., 2010).

With the slow onset of symptoms, Type 2 diabetes may remain undetected for
many years, during which time unmanaged elevated blood glucose can lead to serious
and irreversible development of cardiovascular complications as well as microvascular
complications such as retinopathy (damage to the retina). In many instances, patients
are diagnosed once symptoms and complications have already occurred, leading to worse
health outcomes (Fowler, 2011). It has long been suspected that the rate of undiagnosed
diabetes is high but there has been paucity of evidence. More population-based studies
are now undertaking clinical measurements to diagnose diabetes and ask respondents
whether they have known-diabetes. Such studies use either oral glucose tolerance test
(OGTT) or fasting blood glucose (FBG) test, with the former considered the gold standard
for population-wide studies (Beagley et al., 2014).

Figure 3.2 summarises the results from the systematic review by Beagley et al. (2014)
to identify the prevalence of undiagnosed diabetes. The review found studies in 13 OECD
countries as well as Singapore. The data refer to the percentage of clinically diagnosed
diabetics, who were unaware that they had the condition. For example, in Poland, 28%
of those who were diagnosed during the study did not know that they had diabetes. The
figure demonstrates that the results may be highly dependent on the type of test that is
used to diagnose diabetes, with the OGTT detecting a far higher percentage of people with
undiagnosed diabetes. On average, studies showed an average of 24% and 45% undiagnosed
rates employing the FGB and OGTT, respectively. Among studies using the FGB test, Korea
had the highest percentage of undiagnosed diabetes. It should be noted that the percentage
of undiagnosed diabetes in Korea fell considerably between 1998 and 2005 (Choi et al,,
2009). The Finnish study showed the highest percentage of undiagnosed diabetes among
OGTT studies in OECD countries, with over 60% of the sampled population with diabetes
unaware of their condition. Spain has the lowest rate of undiagnosed diabetes among the
studies using OGTT.
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The results of the 14 studies shown in Figure 3.2 confirm that the number of
undiagnosed diabetes is very high suggesting that further efforts to screen for type-2
diabetes may be warranted. However, population-wide screening programmes have not
been universally recommended because the overall benefits remain unclear (IDF, 2012).
Screening programmes in community settings have uniformly demonstrated low yield
and poor follow-up. An analysis of over 50 diabetes-related interventions showed that
population-wide screening interventions were among the least cost-effective programmes
considered (Li et al., 2010). Instead, the CDC as well as numerous other organisations
advocates for periodic screening of high-risk individuals as part of ongoing medical care.

Primary care is central to the early detection of diabetes. Indeed, several countries
have put in place measures to improve primary care screening on both the supply and
demand side. In Singapore, for example, diabetes screening is included in a raft of primary
care performance measures and under their Community Health Assist Scheme patients
can receive additional subsidies for outpatient treatments for chronic conditions such as
diabetes. In Japan, a population-wide screening programme was introduced in 2008 that
targets metabolic syndrome (collective term that includes diabetes, hypertension and
hyperlipidemia). Health screening is offered to 52.8 million Japanese residents aged 40-74.
Those who are found to be at risk of metabolic syndrome are offered health guidance to help
modify unhealthy lifestyles. The evaluation of the first five years identified the screening
rate of 46.3% and 1.34% reduction of metabolic syndrome compared with the starting year
of 2008 after age-sex adjustment (Ministry of Health, Labour and Welfare, 2012).

While a number of countries encourage general health checks on healthy individuals,
a recent Cochrane Review concluded that these do not necessarily improve overall health
outcomes (Krogsbgll et al., 2012). While this finding is consistent with previous reviews,
local circumstances may be different to the clinical trial settings upon which these
conclusions are based (Boulware et al., 2007). This is why the Cochrane Library suggests
that practitioners continue investigating patients with symptoms as well as focus on tests
that are targeted to the patient’s age, sex, and specific risk factors (Thompson et al., 2012).

Figure 3.2. Undiagnosed diabetes - percentage of diabetics unaware
of their condition
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Source: Adapted from Beagley, J. et al. (2014), “Global Estimates of Undiagnosed Diabetes in Adults”, Diabetes Research and Clinical Practice,
Vol. 103, No. 2, pp. 150-160.
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In addition to the issue of undiagnosed diabetes, poor control among those whose
diabetes status is known remains a fact of life. The EUROSPIRE III survey revealed that
patients with self-reported diabetes, 40% achieved their blood glucose level goal (Hablc
< 6.1%) and only 13% reach their blood pressure target (Kotseva et al., 2010). These figures
reveal that the majority of patients do not attain their clinical goals as recommended in
guidelines (Perk, 2012; James, 2014).

Towards a better understanding of primary care quality in OECD countries

Ensuring that patients have access to high quality primary care has become an
important policy priority. Nevertheless, preventing and managing chronic conditions
remains suboptimal. Many health systems continue to face the challenge of helping
high-risk patients achieve healthier lifestyles in the primary care setting and to
effectively manage CVD risk factors and diabetes (Ghandehary et al. 2008; Kotseva et al.,
2010; Hajjar and Kotchen. 2003). For example, a cross-country study of over
58 000 people residing in ten European countries revealed that after 15 months of follow-
up 60% of patients did not attain their cholesterol lowering goal (van Ganse et al., 2005).
Importantly, only 16% of patients had their drug regimens adjusted, suggesting that for
the majority of patients drug regimens were not adjusted even though they were not
attaining their target.

Although governments and professional organisations have invested substantial
resources in the development and dissemination of clinical practice guidelines, there
remains a substantial gap between recommended care and actual care. An important
underlying reason for this quality gap is that much of the structure of today’s health
care systems was developed in an era where the main concern was on the treatment of
acute illnesses rather than the prevention and management of chronic conditions (OECD,
2011). In the acute care era, the health system’s focus was on providing short and intense
treatments that were most often provided in a hospital setting. In the chronic disease era,
care has become more complex and requires frequent multidisciplinary interventions
over long periods of time and across different health care settings. Proper care of chronic
conditions requires continuous monitoring, treatment adjustments and a stronger
emphasis on prevention.

Many countries have implemented reforms to improve the alignment between
health services delivery and health needs. These reforms have aimed to improve the
management of chronic diseases by delivering the right care at the right time in the
most effective and efficient setting. This has meant a renewed focus on the quality of
primary care including its role in preventing and managing risk factors. Box 3.1 provides
a summary of key primary care strengths that have recently been identified and tested
as part of the Primary Health Care Activity Monitor project. As part of the focus on
strengthening primary health care there have been concerted efforts to improve the
measurement of primary care quality at both the national and international levels. This
section reports the latest available international data as well as examines innovative
national efforts to improve the measurement of primary care quality relating to diabetes
and CVD care. Where possible, new insights into primary care quality are provided
through the adjustment of some of indicators, collected as part of the OECD’s Health
Care Quality Indicators (HCQI) project.
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Box 3.1. Defining strong primary care systems

The Primary Health Care Activity Monitor for Europe project has identified a core set of
five primary care characteristics (and associated indicators) to measure the strength of
primary care:

@ Structure: Characterised by the existence of primary care policies and regulations (e.g.
population coverage for primary care services, resourcing and funding, policies to reduce
mal-distribution of primary care providers and facilities; workforce development and
training for primary care.

® Accessibility: Characterised by the ease of access to primary care services (e.g. national
and geographic supply of primary care services; the way access is organised including
appointment systems and access to after- hours care as well as the affordability and
acceptability of services as perceived by patients).

@ Continuity: Characterised by the set of conditions put in place to develop enduring
doctor-patient relationships (e.g. patient registration systems, electronic health records,
indicators of the doctor-patient relationship).

@ Co-ordination: Reflects the ability of primary care providers to co-ordinate patients’ use
of other parts of the health care system (e.g. the existence of a gatekeeping system,
the skill-mix of primary care providers, collaboration with other providers, and the
integration of public health functions).

® Comprehensiveness: Characterised by the breadth of services available in primary care
(e.g. procedures and certain preventive services).

Source : Kringos, D.S. et al. (2013), “Europe’s Strong Primary Care Systems Are Linked to Better Population
Health but Also to Higher Health Spending”, Health Affairs, Vol. 32, No. 4, pp. 686-694.

Prescribing rates reveal consistent patterns of pharmaceuticals use to control
CVD risk factors

In dealing with CVD risk factors, primary care physicians have a number of
options available to them on how best to treat these conditions. The decision to start
antihypertensive or cholesterol lowering treatments will depend on a patient’s clinical
measures and total cardiovascular risk. For those with mild to moderate risk, a primary
care physician can recommend non-pharmacological strategies such as lifestyle changes
to reduce smoking, salt, and excessive alcohol consumption, as well as improve nutrition,
reduce weight and increase physical activity. However, for those at higher risk, or for
those where lifestyle changes have not succeeded, pharmacological treatments may be
recommended.

Figure 3.3 present data on the number of defined daily doses (DDD) of antihypertensive
and cholesterol lowering medication consumed. The figures take into account the
prevalence of elevated blood pressure and cholesterol within each country - based on 2008
data reported by WHO as shown in Figure 3.1. DDDs are the assumed average maintenance
dose per day for a drug used for its main indication in adults. The volume of hypertension
drugs consumption is the sum of five drug categories which can all be prescribed against
hypertension. These are antihypertensive, diuretic, beta-blockers, calcium channel
blockers and agents acting on the renin-angiotensin system. The data presented in
Figure 3.3 generally refer to outpatient consumption only although it also includes hospital
consumption for the Czech Republic, Estonia, Italy and Sweden.
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On average, patients with elevated blood pressure are prescribed 0.8 DDD of
antihypertensive medications. This ranges from 0.5 per patient in Korea to the 1.2 in
Germany (Panel A). While these data cannot inform debate about what is the correct
number of DDDs, they do highlight the extent to which countries rely on pharmaceutical
interventions to control CVD risk factors, the level of access, as well as the prescribing
patterns of doctors. For cholesterol, the reliance on medication is remarkably similar in
a large number of countries. In 18 out of 23 countries, the number of DDD is between 0.3
and 0.5 per person with high cholesterol. In Chile and Estonia there are lower levels of
consumption (0.1 DDD), whereas in Australia and Hungary there is a greater reliance on
medication. In Chile, public coverage for the main cholesterol lowering medication (statin)
commenced in 2000 which is somewhat later than many other OECD countries. However,
the consumption of statins may increase in many OECD countries if the revised ACC/
AHA? recommendations become more widely implemented.

There is a weak association between the drug consumption patterns for both CVD risk
factors. In general, countries with high consumption in one drug tend to be high users of
the other. Nevertheless, there is considerable variation within some countries. Germany,
for example, is a relatively high prescriber of hypertension drugs but a low consumer of
cholesterol lowering drugs.

Figure 3.3. Pharmaceutical consumption per patient with elevated CVD risk factor,
defined daily doses 2008
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Note: The DDD data for Canada relate to Manitoba and Saskatchewan. The data for Spain refer to outpatient consumption for prescribed
drugs covered by the National Health System.

Source: OECD Health Statistics 2013 and Global Health Observatory of the World Health Organization, 2008.
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The OECD’s HCQI project has recently undertaking a pilot study to test the feasibility
of gathering international comparable data on prescribing. These prescribing indicators are
intended to expand the set of currently available quality measures for primary care. Two of
theseindicators involve measurement of prescribing patterns for patients with diabetes.The
first indicator examines the proportion of diabetic patients who are prescribed cholesterol
lowering drugs. The second indicator looks at the number of diabetic patients who are
prescribed first choice antihypertensive agents,* as a proportion of diabetic patients who
are prescribed any type of antihypertensive agent.

Patients with diabetes are at greater risk of suffering CVD morbidity and mortality.
The management of CVD risk factors is particularly pertinent in this population group in
order to reduce the excess risk that diabetes patients face (Sidorenkov et al., 2013). When
it comes to managing CVD risk factors, clinical guidelines typically recommend earlier
instigation of pharmacological treatment and lower treatment goals for diabetic patients
(Perk et al., 2012; Wood et al., 2005).

Figure 3.4 presents the results from the pilot-study that included eight countries/
regions that were able to provide data for these indicators. The percentage of diabetic
patients receiving cholesterol lowering medication ranges between 46% (Germany) and
77% (Netherlands), with the other six countries/regions prescribing cholesterol lowering
medication to between 60% and 70% of diabetic patients. The low percentage in Germany
is in line with low level of consumption shown in Figure 3.3 (Panel B), as well as with
previous results found in the literature (Walley et al., 2005). It should be noted that a
proportion of diabetes patients may need statin treatments, although guidelines suggest
that most diabetes patients would benefit if cholesterol was lowered (Perk et al., 2012;
ACC/AHA, 2014). In terms of first choice antihypertensive treatment there is considerable
consistency between the countries/regions shown in Figure 3.4. In seven out of eight
countries/regions, between 81% and 86% of diabetes patients on antihypertensive
medication are prescribed the first choice agents, although in Belgium this percentage
is only 73%.

Figure 3.4. The use of CVD risk-factor medication among diabetics, 2012
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Source: OECD pilot study on prescription data, 2013.
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Primary care can be strengthened to reduce avoidable admissions

Diabetes-related avoidable admissions

Numerous countries have used hospital admission records for selected conditions as
a proxy to measure the quality of their primary care sector (Purdy et al., 2009). Even though
these indicators are based on hospital inpatient data, some types of hospital admissions
can provide insights into primary care quality. Organisations such as the United States
Agency for Healthcare Research and Quality (AHRQ) has identified a set of “ambulatory
care sensitive conditions” for which good outpatient care can potentially prevent the need
for hospitalisation or for which early intervention can prevent complications or more
severe disease. A commonly used example of an ambulatory care sensitive condition are
admissions for patients with diabetes who may receive inpatient care if their condition
is not adequately managed in the primary care setting. With high-quality primary care,
hospitalisation for these illnesses often can be avoided.

Figure 3.5 shows the number of diabetes-related hospitalisations across OECD countries.
Here, diabetes admissions relate to admissions for short-term and long-term complications
as well as for uncontrolled diabetes hospitalisations without complications. The number of
admissions shown in Figure 3.5 has been adjusted to account of the prevalence of diabetes
in each country, based on data from the International Diabetes Federation. Thus, the figure
reports the number of diabetes-related admissions per 1 000 diabetes patients. Across the
OECD, for every 1 000 diabetic patients there are 24 diabetes-related hospitalisations per
year. In Hungary and Germany this rate exceeds 50 hospitalisations whereas in Spain and
Mexico there are fewer than ten. Adjusting the data to account for diabetes prevalence
makes an important difference to interpretation of the data. In the case of Mexico, for
example, the number of diabetes-related hospitalisation is one of the highest in the OECD
on a per population basis but is the lowest when the high level of diabetes prevalence is
taken into account.

Figure 3.5. Diabetes admissions per 1 000 patients with diabetes, 2011
(or nearest year)
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Source: Admissions data: OECD Health Statistics 2013; Diabetes prevalence: IDF (2013), IDF Diabetes Atlas, 6th Edition, International Diabetes
Federation, Brussels, www.idf.org/diabetesatlas/previouseditions.
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While the hospitalisation rate for ambulatory care sensitive conditions provides
an indication of primary care quality, there are a number of other factors that influence
these indicators which are outside the direct control of the primary health care system.
These include environmental factors, disease prevalence and the age profile. Importantly,
especially in relation to international comparisons, hospitalisation rates are also a
measure of the access and role that hospitals play in the overall health care system. In
some countries, access to hospitals is restricted due to financial or physical barriers. For
example, Mexico, Chile and Turkey have fewer than three hospital beds per 1 000 population
compared to an OECD average of 4.9. In other countries, hospitals remain the predominant
institution within which health care is provided. This is the case in many Central and
Eastern European Countries such as Hungary, Austria and Germany.

To further explain the variation across countries in avoidable hospital admissions
for diabetes, Figure 3.6 looks at the access and use of hospital care for the general
population. It shows that there is a strong positive relationship between hospital
admissions for the general population and diabetes-related hospital admissions among
diabetic patients. This provides some indication that high access and use of hospitals in
the general population may also play a role in explaining high use of hospitals among
the diabetic population. However, there are a number of countries where diabetes-related
hospitalisations go beyond that which can be explained by the general use of hospitals.
Countries such as Hungary, Sweden, Belgium, France and Korea have particularly high
rates of hospitalisation, even after controlling for general hospital use. On the other
hand, diabetic patients in countries such Israel, Slovenia and Switzerland have fewer
diabetes-related hospitalisations.

Figure 3.6. Comparing diabetes-related admissions and overall admissions
across OECD countries
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1. Refers to admissions for diabetes-related short and long-term complications and uncontrolled diabetes
admissions without complications. Note that the number of hospital admissions includes same-day separations
in SVK, TUR, USA and CHL.

Source: Admissions data: OECD Health Care Quality Indicators 2013; Diabetes prevalence: IDF (2013), IDF Diabetes Atlas,
6th Edition, International Diabetes Federation, Brussels, www.idf.org/diabetesatlas/previouseditions.

The adjustments made in Figures 3.5 and 3.6 provide some additional insights into
the comparison of diabetes-related avoidable hospital admissions. However, a number of
limitations associated with such indicators remain. In particular, there are widespread
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differences in hospital coding practices across countries. Countries that commonly
code multiple diagnoses in their hospital administrative records are likely to pick-up
more diabetes-related hospitalisations than those where the usual practice is to record
only a small number of diagnostic codes. Such differences between countries may be
systematic, particularly if funding arrangements are tied to the coding practices in some
countries and not in others. For this reason the OECD’s HCQI project continues to work
on the research and development of these indicators to enhance further international
comparability.

Heart failure avoidable admissions:

Similar to the previous discussion on diabetes, hospital admissions related to heart
failure are regarded as ambulatory care sensitive conditions, and many could be avoided
with proper management in the primary care sector. Figure 3.7 shows the number of heart
failure admissions across OECD countries for 2011. Unfortunately, there are no international
comparable data on the incidence of heart failure. Hence, the numbers shown in Figure 3.7
are based on the number of admissions per 100 000 population, rather than the number of
admissions per person with heart failure.

Heart failure accounts for a substantial number of admissions. In 2011, there were
2.4 hospital admissions due to heart failure for every 1 000 people. This represents around
2% of all hospital admissions. The number of heart failure admissions is virtually double
the OECD average in Hungary and almost three times as high in Poland. In the United
Kingdom, Korea, Mexico and Slovenia the rates are less than half the OECD average.
However, as was the case with the diabetes data, this indicator may be influenced by a
range of factors which are outside of the control of the primary care system. For example,
the incidence of heart failure may vary across countries which are likely to be an important
determinant of hospital admissions. Indeed there is evidence that some of the rise in heart
failure cases is due to the success that many countries have had in reducing mortality
following a heart attack. Heart failure can occur after a heart attack where there is damage
to the heart muscle.

Figure 3.7. Heart failure admissions per 1 000 population, 2011 (or nearest year)
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Source: OECD Health Care Quality Indicators 2013.
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Some of the variation in heart failure admissions may also be influenced by the access
and role of the hospital sector across countries. Figure 3.8 examines the relationship
between overall hospital admissions and heart failure admissions. There is a strong positive
relationship between overall admissions and heart failure hospitalisations. However, there
remains substantial heterogeneity between countries even after controlling for overall
hospital use, as indicated by the shaded area. The graph reiterates that many Central and
Eastern European Countries have high number of admissions that are potentially avoidable.
Slovenia, however, has comparatively few admissions for both heart failure and diabetes.
While there may be multiple reasons for this, it is noteworthy that Slovenia’s primary care
system is highly accessible (Figure 3.8) and comparatively well-resourced compared to
many of its Central and Eastern European Neighbours.

Figure 3.8. Comparing heart failure admissions and overall admissions across
OECD countries
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Source: OECD Health Care Quality Indicators 2013.

Strengthening national and international comparability of primary care quality

Designing international indicators to measure quality in primary care is not an easy
task. Primary care systems encompass a myriad of activities and its functions differ
considerably across countries. The availability of international measures of the quality of
primary care systems is further hampered by the current state of primary care information
systems. Differences in provider payment and contractual schemes across countries have
an important effect on the scope of data collected. For example, countries that pay primary
care physicians on a fee-for-service basis typically have well-developed administrative data
systems designed to pay providers or reimburse patients. As a result, these countries have
good data on the primary care the number of services (e.g. number of consultations) but
there may be far less information available on the types of care provided or the outcomes
of care (OECD, 2010). In addition, countries have different laws in place about the use of
that information for analysis (OECD, 2013a). As a result, the ability to measure the same
thing across health systems is hampered.

As a result, the OECD’s HCQI project has thus far relied on administrative hospital
records on avoidable admissions as a proxy for primary care quality. These indicators have
their merits but they are not direct measures of primary care quality. For this reason, OECD
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countries have been investigating the feasibility of using prescribing data to complement
the existing suit of primary care performance measures. Two indicators that related to
diabetes care and were part of the feasibility study are reported above. The OECD’s HCQI
project will continue with the research and development of these prescription indicators
as a potential source for quality data.

Furthermore, significant progress is being made across a number of OECD countries.
Benchmarking and monitoring activities of primary care are becoming more common place
as are pay-for-performance systems. These activities require better information systems
and a number of countries have invested (OECD, 2013a). For example, the Scottish Care
Information - Diabetes Collaboration (SCI-DC) dataset forms an electronic, population-
based register of over 99% of people with a diagnosis of diabetes. It is routinely linked to
other databases, such as hospital admissions and deaths (OECD, Forthcoming). The data
collected is used for epidemiological research providing key information to help develop
and plan services, benchmark performance at a regional level, and improve outcomes for
people living with diabetes across Scotland. The 2012 report showed that more people had
an HbAlc recorded, are accessing retinopathy screening, and had good blood pressure. The
data also identified continuing challenges including the growing number of people with
diabetes, poor glycaemic control particularly among Type 1 diabetics as well as substantial
geographic variation in the outcomes achieved (SDMSG, 2013). Data on SCI-Diabetes can
also be viewed by GP practices and hospitals as well as the “My Diabetes My Way” website
(www.mydiabetesmyway.scot.nhs.uk) so that people who have registered can review their
own data to support them self-management.

These efforts, as well as those planned in other countries, are likely to increase the
number of countries that can monitor the quality of their primary care systems. Nevertheless,
many countries may face challenges in reaching the goal of strengthening their health
information infrastructure to improve health care quality, as well as ensure privacy-
respectful uses of data. Alongside these national developments, there are opportunities to
improve the international comparability of performance measures, particularly in the area
of primary care that can deliver better analysis and benchmarking across OECD countries.
One example of such international collaboration is the European Best Information through
Regional Outcomes in Diabetes (EUBIROD) project. This project has worked towards
compiling diabetes data available in EU countries and made a significant contribution
towards developing technical platforms for internationally comparable data (EUBIROD
Consortium, 2009).

Most countries provide good access to primary care but there are some
important challenges

OECD countries invest substantial resources into primary care including the
professional fees paid to physicians as well as the pharmaceuticals. On average, OECD
countries spent around USD 690 per capita on ambulatory care (in constant USD PPP). The
United States is by far the biggest spender on ambulatory care, mostly reflecting the higher
prices that are paid for services there (Figure 3.9). Turkey, on the other hand, spent around
one-seventh of the OECD average. Similar to other aspects of health care, national income
is closely linked to ambulatory care expenditure; as incomes rise so do ambulatory care
expenditures.
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Figure 3.9. Per capita ambulatory care expenditure, 2011 (or nearest year)
Constant USD PPP
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Note: Data based on the value of payments made to health care professionals primarily engaged in delivering health care services directly
to out-patients visiting the health professional’s office. Expenditure on dentist’s visits has been excluded but the figures can include
treatment of day-cases and the delivery of home care services.

Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

Figure 3.10 shows the main sources of finance for ambulatory care (Panel A) and
prescription drug expenditure (Panel B). In most OECD countries, the two main ambulatory
care financing sources are government and patient out-of-pocket (OOP) costs with a
relatively small contribution through private sources such as private health insurance.
Only in the United States, Turkey and Israel, for instance, do private sources account for
20% or more of ambulatory care expenditure. On average, government finances around
72% and patients contribute around 19% of ambulatory care expenditure through OOP
costs. All countries shown in Figure 3.10 use a mix of financing sources to fund ambulatory
care, although there is substantial variation between countries in the importance placed
on some sources. For example, OOP costs account for less than 10% of ambulatory care
expenditure in countries such as Estonia, Luxembourg and France but exceeds 40% in
Turkey, Greece and Hungary.

There is greater reliance on OOP costs to finance prescription medicines (Figure 3.10,
Panel B). Across OECD countries, 22% of prescription medicines are paid by patients directly
and in 15 OECD countries OOP costs contribute more than 20% of overall prescription drug
expenditure. Private health insurance plays a relatively small role in financing prescription
drugs in most countries, with the exception of Canada and Slovenia. Private health insurance
also plays an important role in financing prescriptions in the United States, although OECD
Health Statistics cannot distinguish between private health and OOP costs financing. In
some countries such as Hungary and the Slovak Republic, the patient contribution for both
ambulatory care and prescription drugs is relatively high. Other countries use OOP costs as
a major form of financing for one sector but not in the other. In Estonia, for example, OOP
costs play a minor role in financing ambulatory care (5%) but patients directly finance 43%
of their prescription drug cost. In Switzerland, patients appear to enjoy greater financial
protection for their prescription drugs than their ambulatory care costs, with patients
directly contributing 14% and 29% of expenditure, respectively. The figures reveal that
there are widespread differences between and within countries on the degree of financial
protection given to patients.
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Figure 3.10. Financing sources for ambulatory care and prescription drugs
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Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

While Figure 3.10 illustrates the overall distribution of financing, a number of countries
have put in place additional measures to protect people with chronic diseases from high
OOP costs. In Chile, for example, both diabetes and CVD risk factors are part of eighty health
conditions that are guaranteed by law. This means that patients diagnosed with these
conditions receive 100% reimbursement for a range of health care services and products used
to treat these conditions. Similarly, countries such as Portugal, France and Mexico, provide
additional coverage for specific treatments for identified diseases including diabetes and
CVD. In a number of OECD countries such as Ireland and Australia patients obtain additional
coverage on the basis of income, age as well as high use. Nevertheless, chronic diseases such
as CVD and diabetes remain a source of high OOP cost burden and can impose strong barriers
of access in some countries. In Mexico, patients pay more than 50% of the total health care
costs for their diabetes-related treatment (Arrendondo and Reyes, 2013). In the United States,
almost one in four diabetic patients face high OOP costs, although this number has fallen
over the last ten years (Li et al., 2014). With the recent reforms and additional insurance
coverage in the United States, this proportion may fall even further.
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The method by which care is financed has enormous implications on the access that
patients have to health care. While OOP costs are by no means the only determinant of
access, numerous studies have shown that demand for medical care has a significant and
negative relationship with OOP costs (Cutler and Zeckhauser, 2000; Zweifel and Manning,
2000; Remler and Greene, 2009). The most famous of these is the US RAND Health Insurance
Experiment conducted in the 1970s and 1980s. This experiment concluded that a 1%
increase in the price paid by patients leads to 0.2% fall in the quantity demanded (Manning
et al., 1987). Longer-term follow-up studies from the Health Insurance Experiment showed
that despite the reduced medical care for those with high OOP costs there appeared to be
little impact on health. However, there were two notable exceptions to this finding: i) the
very poor (bottom 20% of income earners); and ii) those with prior health conditions. These
two groups improved their health status for a number of conditions including hypertension
if they did not face any OOP costs. This result should be interpreted with some caution due
to small sample sizes (Newhouse and the Insurance Experiment Group, 1993; Tamblyn et
al., 2001).

Several other studies collaborate the finding of the Health Insurance Experiment and
find that higher OOP costs can have detrimental equity implications as well as health
outcomes, particularly for ambulatory-sensitive conditions (Atella et al., 2006; Trivedi et
al., 2010). Chandra et al. (2010) examine not only the direct impact of an increase in OOP
costs on pharmaceutical consumption and doctor visits, but also downstream impacts on
hospitalisation. Using longitudinal data, they exploit the staggered increase in co-payments
for public employees in California to estimate the policy’s impact on utilisation. They find
that OOP costs for prescription drugs and doctor visits caused the chronically ill to reduce
pharmaceutical consumption more than those without such illnesses. Importantly, they
also find that those in poorer health with chronic illness also experienced the greatest
increase in hospitalisations. This leads the authors to conclude that an increase in OOP
costs for drugs and doctor visits may have a subsequent impact on other parts of the health
care system and potentially health outcomes.

While insurance coverage through either public or private means provides financial
access, patients also require easy physical access to primary care providers. Such physical
access encompasses several factors including waiting times, transaction costs such as
travel expenses and time, and availability of out-of-hours care. One proxy of such physical
access is the number of doctors practicing within the health care sector. Figure 3.11
presents information on the number of generalist physicians per 1 000 population. In most
countries, the data refer to practising generalist doctors, including general practitioners/
family doctors and other generalist (non-specialist) medical practitioners.> On average,
there is one generalist practitioner per 1 000 population. Though Ireland has the highest
number of generalists, most of these are not GPs (“family doctors”) but rather non-specialist
doctors working in hospitals and other settings (OECD, 2013b). Furthermore, the number of
practising generalist doctors in Ireland has declined since 2009, following the start of the
financial crisis. In 2008, there were 3.26 generalist doctors per 1 000 population compared
to 2.48 in 2012. While Greece has the lowest number of generalist doctors, the country
has the highest number of physicians overall. This is explained by the fact that generalist
doctors make a very low proportion of the medical workforce in Greece. This is also true for
a number of other countries such as the United States and Hungary, where the specialist
medical workforce account for a greater proportion of physicians.
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Figure 3.11. Number of generalist doctors per 1 000 population, 2011
(or nearest year)
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Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

The increasing levels of specialisation of the medical workforce indicate a growing
imbalance in a number of OECD countries, raising concerns about access to primary care.
The higher remuneration of specialists compared to general practitioners may be factor in
this imbalance. In 19 out of the 22 OECD countries for which data is available, specialists
earn more than their general practitioner counterparts, particularly if the specialist is self-
employed. In countries such as Australia, Belgium, Canada, France, and the Netherlands,
specialist average wages are more than 50% higher than their GP counterparts. Furthermore,
the remuneration gap appears to be growing in favour of specialists (OECD, 2013c). While
remuneration is not the only determinant, it can play an important role in a medical
graduate’s to pursue a career in primary care.

Physical and financial barriers to access can also be measured by the extent to which
people forego medical consultations. Unmet health care needs, as reported in surveys such
as the European Statistics of Income and Living Conditions (EU-SILC), provide data on the
proportion of people who reported that atleast once in the previous 12 months they felt they
needed medical care and did not receive it either because 1) it was too expensive; 2) they
had to wait; or 3) it was too far away. Figure 3.12 reports unmet needs for the population
as well as for low and high socio-economic groups; defined on the basis of household
income. The low income group represents those whose income belongs to the bottom 20%
of income earners in their respective country, whereas the highest income group belong
to the top 20% of income earners. Across the European OECD countries in which the EU-
SILC is implemented, the percentage of people with unmet needs is 3%. However, in many
countries this percentage is less than 1% indicating a high degree of access. In countries
such as Greece, Estonia, Poland and Latvia the percentage of the population reporting an
unmet need was in excess of 8%. In all countries, people with low incomes are more likely
to report unmet care needs than people with high incomes. On average, individuals in poor
income household were three times more likely to report unmet needs compared to those
in high income households. The gap between low and high incomes was particularly large
in Latvia, Italy, Greece, Hungary and Poland.
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Figure 3.12. Unmet care needs for medical examination by income,
European countries, 2012 (or nearest year)
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In health systems where OOP costs are an important financing source, the use of health
care is driven by the willingness and ability to pay by patients. The greater the reliance on
OOP costs to finance health care, the greater is the purchasing powers of wealthier sections
of the community. This, in turn, provides important market signals to the suppliers of
health care. Such a system can generate a wedge between the type of health care that is
supplied and what is needed by those who are sick. This is particularly true when, as is
often observed, those with the lowest ability to pay also have the highest health care needs.

By contrast, health systems with a greater reliance on insurance to fund care not only
provide greater financial protection to the sick, it also gives them a stronger economic voice
toinfluence the supply of health care. The greater purchasing power of the sick in insurance-
based systems provide important market signals to health care providers to deliver care
that is attuned to those who need care most. Health care financing arrangements can
therefore not only influence the amount of care that is consumed by patients but also the
type of health care supplied. The introduction of Medicare in the 1960s is an example of
such an effect, where the increase in insurance coverage had a significant impact on the
number of new hospitals entering the market (Finkelstein, 2007).

Good access to primary care is a cornerstone to effective diagnosis and management of
CVD risk factors and diabetes. Barriers to access can lead to greater unmet needs, which in
turn may lead to worse health outcomes and higher costs through the increased likelihood
of cardiovascular events and diabetes complications. While good access is a necessity for
effective management, the primary care system must also provide high quality services in
order to minimise the burden of CVD and diabetes.

Examining primary care quality initiatives
The quality of care agenda is now firmly embedded in OECD countries. Governments
have introduced substantive reforms and invested significant resources to explicitly
improve the quality of care provided to patients. The instruments by which governments
can try to influence quality of care are summarised in Table 3.3. Broadly, the four main
mechanisms through which governments have introduced quality care reforms can be
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described as: 1) ensuring that high quality health care inputs that includes workforce
measures and technology assessment activities; 2) ensuring that systems of responsibility
for the quality of care are in place; 3) setting standards of care and having the capacity to
monitor quality; and 4) establishing incentives to improve the quality of care which may
include the removal of disincentives for quality. For each of these main policy instruments,
this section looks at some of the main policy initiatives that have been directed at the
quality of primary care, with a particular focus on policies designed to improve CVD or
diabetes care.

Table 3.3. Policies to improve quality of care in primary care

Policy type Examples

Health system inputs Accreditation and certification of health care institutes. Professional licensing including GPs and
(professionals, organisations, technologies) specialised nurses (e.g. diabetes or heart failure) and credentialing. Assessment and control
of pharmaceutical products.

Health system design Accountability requirements at the primary care level. Quality governance structures in

(allocation of responsibilities) recognition of shifting focus of CVD and diabetes care towards primary care and social care.
Quality as part of contracting and patient choice.

Monitoring National standards and guidelines. Regulation on public reporting (including policies and

(standards and information systems) support for registries, use of administrative databases, electronic health records, data sharing
across health sectors, and patient surveys). Audit studies. Integrated guidelines on chronic
diseases

Improvement Financial incentives such as pay-for-performance, care bundling, patient self-management.

(incentive structures and programmes) Programmes on patient safety and quality improvement.

Source: Adapted from OECD (2010), Improving Value in Health Care: Measuring Quality, OECD Publishing, Paris,
http://dx.doi.org/10.1787/9789264094819-en.

Many OECD countries are recognising the need to transform their health care systems
and place greater focus on primary care and its role in managing complex patients
(Anderson, 2011). As part of this transformation, policy makers face the challenging
task of making their health system more responsive to their population’s health needs.
This entails, in part, shaping the health care workforce, its institutions as well as the co-
ordination of care around the health care needs of patients with multiple chronic diseases
(Plochg et al., 2011).

Integrated and co-ordinated care

The proper management of patients with long-term diseases such as diabetes and
CVD poses challenges to the organisation of health care delivery. In particular, fragmented
health care systems between primary and specialist care have led to a number of structural
barriers that prevent strong continuity of care and care co-ordination between providers
(Glasby et al., 2006). Countries have responded to this challenge by developing new models
of care. While there is no one unique model of care, the initiatives can be characterised by
some key elements which include the scope and depth of integration among providers,
development of performance indicators, governance arrangements, the use of financial
incentives, and emphasis on patient-centred care. Furthermore, in most OECD countries,
primary-care providers act to some degree as care co-ordinators, particularly in the case of
referrals from hospitals back to primary care providers (Hofmarcher et al., 2007). The main
aim is to develop a model of health care that is co-ordinated between providers rather than
providing fragmented care (Strandberg-Larsen and Krasnik, 2009).

Most integrated care programmes had a positive impact on patient functional status
and outcomes (Ouwens, 2005). Integrated care also showed a positive impact on process
outcomes, such as guideline adherence. However, with the exception of one study, the
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ability for integrated care to affect mortality remains unclear. Whilst almost all studies
concluded that integrated care reduced the number of hospitalisations, these did not result
in overall cost savings. Most reviews found mixed or insignificant evidence on the effects of
integrated care on health care cost.

More recent studies confirm that interventions aimed at co-ordinating care are more
likely to produce positive patient health outcomes and an increase in patient satisfaction
than produce cost savings (Davies et al., 2008). In fact, a review of 15 randomised trials
among Medicare beneficiaries found that costs were higher for patients enrolled in the
co-ordination arm of the trial compared to patients in the control arm. In most instances
these differences were not statistically significant, leading the authors to conclude that
care co-ordination can improve some patient outcomes and be cost neutral (Peikes et al.,
2009; Nelson, 2012).

A study of the evaluation methods used on disease management programmes in
13 European countries found that the lack of an overarching definition of integrated care
complicates policy analysis. Due to this lack of clarity, a large and diverse number of
initiatives can fall under this term making it difficult to assess the added value of each
activity (RAND Europe and Ernst and Young, 2012). Nevertheless, there appear to be some
common elements. The majority of countries tend to focus on care models for populations
with defined conditions (most frequently diabetes type 2) and involve some form of GP-
led care co-ordination. Furthermore, nurse-led approaches are becoming more common
and many models are being implemented in selected geographical regions. Whilst some
form of patient self-management support is frequently offered, the overall use of clinical
information systems for chronic disease management is the least developed strategy in
many integrated care initiatives (RAND Europe and Ernst and Young, 2012).

Better information systems to monitor performance

The use of information technology is becoming an important tool for performance
management in primary care. A number of countries are making better use of electronic
patient records to automatically derive information that can be used to improve patient
care as well as measure performance within and outside the practice.

The Danish General Practice Quality Unit (DAK-E) was established in 2007 and provides
a good example of a performance measurement system aimed at monitoring and improving
the quality of Danish General Practice. As part of its mandate, the DAK-E has introduced a
system of automatic data capture from primary care records to monitor quality. The data
include diagnoses, procedures, prescribed drugs and laboratory results. Since April 2011
every practice has become obliged to participate in the data capture system. The system
provides a platform through which GPs can access quality reports from their own practice
for the management of chronic diseases including diabetes and heart failure, as well as other
clinical areas of primary care practice. The system enables easy identification of individual
patients who are treated sub-optimally and also allows them to benchmark their practice
against other practices. Recent evidence shows that more effective use of the quality
reports could be made (OECD, 2013d). Nevertheless, recent analysis examining the quality of
diabetes primary care reported significant improvements in the proportion of diabetics on
antidiabetic, antihypertensive and lipid-lowering medications (Schroll, 2012; Guldberg, 2011).

Israel has a sophisticated programme for collecting data and monitoring the quality of
primary care (OECD, 2012). The National Programme for Quality Indicators in Community
Healthcare (QICH) is a voluntary programme and provides information to policy makers
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and the public on the quality of community health care provided across Israel’s four health
insurance plans (often referred to as Health Maintenance Organisations - HMOs). The QICH
draws on data collected by health insurance plans across six key topic areas including
CVD and diabetes. The programme captures more than 35 measures of quality of care on
preventive measures, use of recommended care and the effectiveness of care. The data
are available for almost the entire population according to age, sex and a proxy for socio-
economic status.

The QICH is an important resource for quality improvement activities undertaken by
the four HMOs in Israel. They draw on the QICH data to benchmark their own performance
and identify potential shortfalls. A survey of HMO managers suggests that the information
collected as part of the QICH brings a management focus on improving the quality of
care (Rosen and Nissanholtz-Gannot, 2010). It suggests that the existence of good and
comparable data has promoted informed discussions about quality of care alongside other
operational considerations (OECD, 2012). HMOs have developed innovative programmes
including patient education and empowerment initiatives and have also developed targeted
programmes to deliver greater access to high quality care specific patient groups. The
success of the QICH programme is in large measure due to the support and co-operation of
Israel’s four HMOs and provides a positive example of a scientific, systematic and ongoing
scheme for monitoring and improving the quality of primary care.

QICH data, published annually at the national level, have recorded some notable
improvements in primary care, particularly on process indicators relating to cardiovascular
risk factors and diabetes. For instance, the percentage of individuals with diabetes mellitus
with a record of HbAlc in the past year reached 92.3% in the past year and 90.4% of
individuals with diabetes had a record of an LDL-cholesterol test during the measurement
year. Other measures such as glycaemic control are proving more difficult, with the
percentage of patients with good blood glucose control staying relatively stable over recent
years (OECD, 2012).

Pay-for-performance

Over the last 20 years, pay-for-performance schemes have become an increasingly
common method for paying primary care providers in OECD countries. Pay-for-performance
schemes operate in around half of all OECD countries, focusing mainly on preventive
care and care for chronic disease. While the design of these schemes varies considerably
across countries, the central tenant is to make some element of provider reimbursement
conditional on the quality of care delivered. All schemes include a common set of four
basic elements: 1) performance domains and measures; 2) basis for reward; 3) reward; and
4) data reporting and verification (Cashin, forthcoming).

A recent systematic review found that pay-for-performance schemes have led to a 5%
improvement in performance of incentivised aspects of care (Eijkenaar et al.,, 2013). The
effects were generally stronger in primary care than in secondary care. The results suggest
that pay-for-performance schemes appear to have had a small positive impact on the
quality of care for diabetes but not for heart disease in the United Kingdom and the United
States. However, the review also concluded that there was considerable heterogeneity in
the impact of pay-for-performance schemes, reflecting perhaps not only differences in
study design but also that their impact may be highly context specific.

CARDIOVASCULAR DISEASE AND DIABETES: POLICIES FOR BETTER HEALTH AND QUALITY OF CARE © OECD 2015 101



3. IMPROVED CONTROL OF CARDIOVASCULAR DISEASE RISK FACTORS AND DIABETES: THE CENTRAL ROLE OF PRIMARY CARE

One of the more studied pay-for-performance schemes is the United Kingdom’s
Quality Outcomes Framework (QOF). The QOF was established in 2004 and rewards points
to GP for the proper management of some of the most common chronic diseases (e.g.
diabetes), how well the practice is organised and how patients view their experience at
the surgery. In 2012/13, the QOF measured achievement against 148 indicators; practices
scored points on the basis of achievement against each indicator, up to a maximum of
1 000 points. The value of one QOF point for 2013/14 is around GBP 133 (Scotland) to
GBP 157 (England). A systematic review of 124 QOF-related studies reports that quality of
care for those conditions where incentives have been put in place improved at a faster
rate than prior to QOF initially. However, subsequent evaluations show that the rate of
improvement has returned to their pre-QOF levels (Gillam et al., 2012). Given the cost of
QOF (an extra GBP 1 billion per year) there has been much debate about the scheme’s
cost-effectiveness.

Pay-for-performance schemes can potentially form a useful part of a blended payment
system, particularly if it promotes development and measurement of quality indicators in
primary care. It can be part of an important move toward better purchasing arrangements
where the quality of care delivered plays a more prominent role. However, it is becoming
increasingly recognised that such schemes are highly context-specific, suggesting that
there are other conditions that need to be met in order for pay-for-performance to have a
positive impact on outcomes.

The growing recognition of empowering patients to take effective control
of their chronic diseases

Patient self-management is key component for the effective control of chronic
diseases such as diabetes. Self-management is about patients being actively involved in
their care and empowering them to make informed choices about the management of
their disease. The American Association of Diabetes Educators (AADE) describes seven
essential self-care behaviours that are strongly associated with better health outcomes
including good glycemic control, reduction of complications and improvement in quality of
life. The behaviours are: healthy eating, being physically active, monitoring of blood sugar,
compliant with medications, good problem-solving and coping skills and risk-reduction
behaviours (AADE, 2008). Despite the potential benefits of these behaviours, compliance to
these activities has been found to be low (Cramer et al., 2008).

A number of programmes have been developed and implemented that aim to reduce
barriers to self-care and facilitate greater adherence to recommended treatments and
behaviours. Structured patient education programmes for patients with type 2 diabetes
can help identify their health risks and set goals by developing diabetes management
skills (Davies, 2008; Deakin, 2006). General patient self-management programmes are
also available for people with diabetes. The chronic disease self-management programme
(CDSMP), for example, provides series of workshops to patients in community settings.
Patients are taught a variety of techniques to deal with problems, exercise and eat well,
appropriately use medications, and communicate effectively with family, friends, and
health professionals. Participants also receive educational materials. CDSMP has been
implemented in 25 countries including Australia, Canada, Denmark, Japan, Spain, the
United Kingdom and the United States (Lorig, 2001; EDLF, 2012).
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The importance of supporting self-management is being increasingly recognised. A
number of countries have invested directly in self-management programmes. For example,
the Danish National Board of Health, The Danish Committee for Health Education and the
Danish municipalities have collaborated successfully to implement the aforementioned
CDSMP in 78 out of 98 Danish municipalities, with the majority of those established
within three years of the programme’s commencement in 2006 (EDLF, 2012). Diabetes self-
management education has been found to be effective over the short and long run if regular
follow-up is provided (Gary et al., 2003; Deakin et al., 2005; Norris et al., 2001; Renders et
al., 2001 ; Polonsky et al., 2003). Programmes adapted to specific cultural background and
age groups are also considered to improve outcomes (Brown et al., 2005, 1999; Anderson
et al.,, 2005; Sarkisian et al., 2003; Chodosh et al., 2005). Evaluations of the CDSMP model
have shown positive effects on quality of life, physical activity, social support, and use of
strategies to manage symptoms (EDLF, 2012). In the United States, a recent national study of
over 1 100 participants has shown significant reductions in emergency department visits,
hospitalisations, equating to net savings of USD 364 per participant after taking program
costs into account (Ahn et al., 2013).

Active self-care participation depends not only on the willingness and ability of patients
but also on the capacity of health care professionals to support their efforts. This requires
some important attributes of the provider-patient relationship including visits that have a
stronger emphasis on education, take more time, and involve multiple health care providers,
including allied health and educational staff. A number of countries have used incentives
that are targeted at providers to encourage them to promote self-management, rather than
reward them for repeated encounters with the health care system. For example, contracts
for general practitioners in the United Kingdom, bundled payments in the Netherlands and
pay-for-performance within Medicare in the United States (Rijken et al., 2008).

At the same time, there is a need to enhance the skills of the health professionals
to support patients in their self-management. In the United Kingdom, for example, the
Skills for Health Organisation was established to help create a skilled and flexible health
care workforce by developing national workforce competency frameworks which includes
case managers and community matrons to improve the scope and capacity of health
professionals to support the chronic disease agenda, including better self-care (Nolte
et al., 2008). Over time, new technologies are likely to play a more important role in a
patient’s ability to manage their disease. Information and communication technologies
including telecare, home monitoring devices and phone apps are advancing the scope of
self-management tasks that can be undertaken at home or in the community, including
the patient’s capacity to track their progress over time. These development underscore the
potential benefits that such technologies can have in a system where self-management
is an important part of the chronic disease management model. As noted by Rijken et al.
(2008), the challenge for policy makers is to ensure that systems, organisations, individual
professionals and the community all facilitate the patient to self-manage successfully.

Summary

Good access to primary care remains the foundation of the health care system, and is
key to the effective management of CVD and diabetes together with health promotion and
prevention as described in Chapter 2. It is integral to the early diagnosis of CVD risk factors
and diabetes. Most countries have achieved good access to primary care and this must
be maintained or, in the case of some countries, strengthened even further. This involves
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not only comprehensive insurance coverage of the primary services but also of drugs and
medical goods typically prescribed for CVD and diabetes. It is becoming evident that poor
access to primary care leads to adverse long-term health consequences and increased
health care costs if CVD risk factors and diabetes are not managed properly at their early
stage.

While access remains the foundation, more countries are placing a stronger emphasis
on improving the quality of primary care. Countries are using a variety of policy instrument
to improve the quality of services including the strengthening of primary care governance,
financial incentives to deliver better care and outcomes, benchmarking and setting of
targets, training and accreditation. At the heart of these efforts sits a greater need for
performance monitoring. A number of countries have invested significant resources to
enable better measurement of primary care activities, particularly around processes of
care and, to a lesser extent, health outcomes. While some countries have made substantial
progress in this field, measuring primary care quality remains a complex task. In many
health care systems, primary care is characterised by thousands of independent practises
which makes system-wide changes more difficult. This, in part, explains why countries
have also invested time and effort into developing better governance structures for primary
care.

More countries are looking towards expanding the role of primary care CVD and
diabetes management including the co-ordination of care across health sectors and further
integration of multidisciplinary care. This is warranted because the reliance on the acute
sector remains very strong in many countries. Such efforts can also encompass a greater
focus on CVD and diabetes prevention in primary care, although this may require further
strengthening and integration of primary care systems with health promotion and public
health activities.

Primary care also faces a number of substantial challenges in the management of
CVD, diabetes and other chronic diseases. The ageing population will generate not only
greater demand for primary health care services, they will also change the health care
needs of the population. More patients will suffer multiple morbidities and require more
complex consultations from a wider field of primary care providers, and they will need
those services more often. Recent changes to clinical guidelines are recognising these
changes by placing greater emphasis on the heterogeneous nature of a patient’s needs.
These challenges should be met by strengthening the evidence base for real-world clinical
care that takes a broader view of patient needs beyond single diseases or risk factors.

In an era of cost constraint, the primary care sector can play an important role in the
delivery of highly cost-effective services, as well as improve long-term health outcomes for
patients with CVD and diabetes. This is increasingly being recognised in OECD countries
with greater emphasis on the role that high quality primary care services can play in
preventing, managing and controlling disease.

Notes

1. Hypertension (high blood pressure) puts a strain on the heart and arteries. People with hypertension
are at greater risk of suffering from coronary heart disease, stroke, heart failure, peripheral vascular
disease and kidney failure.

2. High cholesterol means having an excessively high level of lipids (cholesterol) in the blood.
Cholesterol is a fatty substance which the body produces naturally but levels are also influenced by
diet and being overweight. When someone has high cholesterol, fatty deposits can build up in their
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blood vessels, making it harder for the blood to flow through. This increases their risk of having a
heart attack or stroke.

3. American College of Cardiology/American Heart Association.

4. Angiotensin converting enzyme inhibitors (ACE-I) or angiotensin receptor blockers (ARB) are
first-choice antihypertensives when treating diabetes patients because of their beneficial
effectiveness for both cardiovascular and renal outcome.

5. In many countries, the numbers include interns and residents (doctors in training). The numbers
are based on head counts. Several countries also include doctors who are active in the health sector
even though they may not provide direct care to patients. Portugal reports the number of physicians
entitled to practice (resulting in an over-estimation). Data for Spain (2010) include dentists, while
data for Belgium include stomatologists (also resulting in a slight over-estimation).
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Chapter 4

Improving acute cardiovascular care
quality and access

Even with the best efforts in cardiovascular disease (CVD) prevention and risk-
factor management through primary care, many people will still require immediate
medical attention or hospitalisation to treat an acute CVD event or diabetes
complication including strokes, heart attacks and cardiac arrests. Chapter 4
describes advancement in acute treatment of people with a CVD event, and cross-
country variation in available resources and accessibility to timely and specialised
treatments for acute CVD episodes and diabetes complications. It examines the use of
procedures such as bypass surgery and other coronary interventions and also shows
recent trends in acute care quality for stroke and heart attack. It then highlights
some of the major reforms that countries have put in place at both national and
local levels to improve the full pathway of acute care services by bringing care into
line with best practice standards in CVD treatment.

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli
authorities. The use of such data by the OECD is without prejudice to the status of the Golan Heights,
East Jerusalem and Israeli settlements in the West Bank under the terms of international law.
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Advances in acute care treatments are improving CVD outcomes

Even with the best efforts in cardiovascular disease (CVD) prevention and risk-factor
management, many people will still require hospitalisation to treat an acute CVD event
or diabetes complication. The American Heart Association estimates that around one in
six healthy 40-year-old males will suffer a stroke at some stage in their life and for women
this risk is one in five. In the United States alone, there were approximately 785 000 new
coronary attacks in 2010, and a further 470 000 patients were likely to have a recurrent
attack (Lloyd-Jones et al., 2010). In OECD countries, 13% of all hospitalisations are due to
CVD, or around 22.4 million admissions. Acute myocardial infarctions, or heart attacks,
lead to around 1.8 million hospitalisations in OECD countries and account for 8% of all
CVD-related admissions.

Recent decades have witnessed substantial innovations in the acute treatment of
patients. The 1960s saw important breakthroughs in revascularisation procedures to
restore blood flow to the heart muscle. In 1970 the first vein bypass surgery was performed,
involving sophisticated diagnostic procedures to locate blockages where the flow of
blood to the heart is impeded. The first angioplasty was carried out in 1978, involving the
insertion of a balloon inside the artery to diminish or obliterate the blockage. Since their
introduction, both angioplasty procedures and bypass surgery methods have undergone
significant innovations to make their use safer and more effective (Weisfeldt and Zieman,
2007).

For ischemic stroke care, clinical trials have demonstrated the benefits of thrombolytic
treatment (Hacke et al., 1998; NINDS, 1995). Thrombolytic therapy can dissolve acute blocks
in brain arteries and surgical procedures, including angioplasty-stents, can also be used.
In the case of haemorrhagic stroke, more surgical options have become available to stop
bleeding in the brain. Due to the dangers of prescribing the wrong treatment, accurate
diagnosis of the type of stroke is of vital importance in deciding the right treatments and
requires specialised equipment and skills (Kramer, 2013).

These technological advancements have lifted the health care system’s capacity to
treat acute cases of CVD.To take maximum advantage of these innovations, however, health
care systems have had to reorganise the way in which hospital services are delivered. From
the moment a CVD emergency event takes place, a complex chain of processes (sometimes
referred to as the chain of rescue) needs to be put in place to maximise a patient’s chances
of immediate survival and improve their longer-term health outcomes. See Box 4.1 for
further details of the acute care interventions and services used in the treatment of heart
attack, cardiac arrest and stroke.

In this chapter special attention is paid to conditions that are acute in nature and
require immediate medical attention, including strokes, heart attacks and cardiac arrests.
It will first highlight some of the important recommendations that flow from recent clinical
evidence on how to maximise patient outcomes. The focus is on the impact that these
recommendations may have on the delivery of acute health care services. It then looks
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at some of the links in the CVD acute care chain, starting with pre-hospital emergency
services, timeliness of diagnosis and care, access to treatments and specialised care, as
well as the available hospital resources to deliver high-quality care. It will look at some of
the main performance measures used to monitor various aspects of the acute care CVD
treatment pathway. In doing so, this chapter will highlight some of the major reforms that
countries have put in place at both national and local levels to improve acute care services
by bringing care into line with best practice standards in CVD treatment.

Box 4.1. Common CVD interventions and services in the acute care sector

Reperfusion involves restoring blood flow and oxygen to heart muscle (in the case of heart attack) or to the
brain (in the case of ischemic stroke) that has been deprived of circulation. Some of the main reperfusion
techniques are:

@ Percutaneous coronary intervention (PCI): Is performed to open blocked coronary arteries and restore
arterial blood flow to the heart tissue, without the need for open-heart surgery. PCI usually involves the
combination of two procedures:

% Angioplasty: A procedure used to widen blocked or narrowed coronary arteries. The procedure involves
using a balloon to stretch open a narrowed or blocked artery.

< Stent: In modern angioplasty procedures, a stent (a short wire-mesh) is inserted into the artery. The
stent is left in place permanently to allow blood to flow more freely.

® Primary percutaneous coronary intervention (primary PCI): Also often referred to as a primary angioplasty.
This treatment involves re-opening a blocked coronary artery while someone is still having a heart
attack.

® Thrombolysis: Thrombolysis is a treatment used to dissolve blood clots so that blood flow can resume. It
involves administering a “clot-busting” medicine to a patient suffering from an ischemic stroke or heart
attack.

Automated external defibrillator (AED): Is a portable machine that delivers an electric shock to the heart of
someone who is having a cardiac arrest, with the aim of restoring the heart’s normal rhythm.

Cardiac catherisation/cath lab: Cardiac catherisation is an invasive procedure to examine how well a heart
is functioning. The procedure is carried out in a hospital cardiac catheterisation lab (cath lab). It usually
involves inserting a catheter into a blood vessel that leads to the heart, and taking x-ray images of the
coronary arteries.

Implantable Cardioverter Defibrillator (ICD): An ICD is a battery-powered device that keeps track of
someone’s heart rate. The device is placed under the skin and connected to the heart by thin wires. If the
ICD detects an abnormal heart rhythm, it delivers an electric shock to restore a normal heartbeat.

Specialised coronary care unit (CCU) or intensive cardiac care unit (ICCU): A hospital ward that specialises in
the care of patients with heart attacks and other cardiac conditions that require continuous monitoring
and treatment.

Specialised stroke unit: A specially organised in-hospital facility that is entirely (or almost entirely) devoted

to care for patients with stroke. It is staffed by a multidisciplinary team with special knowledge in stroke
care and is concerned with the immediate mobilisation and early rehabilitation after stroke.

The evidence on optimum acute treatments has widespread implications
for health service delivery models

There are well-established guidelines for the treatment of patients suffering a CVD
event such as a stroke or acute myocardial infarction (AMI). Professional organisations
such as the European Society of Cardiology, the American Society of Cardiology and
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the American Heart Association routinely synthesise and assess the available evidence
to set out clear treatment recommendations (Jauch et al., 2013; Steg et al., 2012;
Tamis-Holland et al., 2014). Such guidelines are frequently updated in accordance with the
latest studies and have been widely disseminated and adopted across countries.

Treatment recommendations for AMI depend on whether the patient is suffering
from a ST-segment elevation myocardial infarction (STEMI) or a non-STEMI. The former
is a type of heart attack where a coronary artery is completely blocked and parts of the
heart muscle are unable to receive blood. A non-STEMI occurs when the coronary artery
blockages are partial or temporary. In the case of a STEMI, reperfusion therapy to restore
blood flow through blocked arteries should take place as soon as possible. This therapy
can be achieved through either thrombolytic drugs designed to remove blood clots or
percutaneous catheter intervention (PCI), a mechanical procedure that unblocks narrowed
coronary arteries.

PCI is the preferred reperfusion strategy in patients with STEMI, provided it can
be performed expeditiously and by an experienced team that includes interventional
cardiologists and skilled support staff. Importantly, the European Society of Cardiology (ESC)
guidelines recommend that PCI should only be undertaken in hospitals with an established
interventional cardiology programme that is available 24/7. In settings where PCI cannot
be performed by an experienced team and within 120 minutes of first medical contact,
thrombolytic therapy is recommended (Steg et al., 2012). Reperfusion therapy for STEMI
patients involves a complex set of processes involving the activation of emergency medical
services, use of sophisticated diagnostic technologies and specialised procedures, and
concluding with the provision of therapies for residual ischemia (Tamis-Holland and
O’Gara, 2013).

In the case of acute ischemic stroke, thrombolytic therapy is the treatment of choice.
There is strong evidence that ischemic stroke patients receiving intravenous thrombolysis
with recombinant tissue plasminogen activator (rt-PA) have better survival and lower
disability compared to patients receiving placebo (Jauch et al., 2013). Similar to the AMI
reperfusion therapy, the benefit of treatment is time dependent. Patients are more likely
to survive their stroke and acquire less disability if treatment is initiated early (Meretoja et
al., 2014). Treatment initiated within 90 minutes of symptom onset more than doubles the
chances of favourable outcome at three months compared with placebo (odds ratio = 2.11).
For treatments initiated between 90 and 180 minutes, the odds of a favourable outcome
were still higher compared to placebo, but were much lower than for patients who received
thrombolytic therapy in less than 90 minutes (odds ratio = 1.69) (Marler et al. 2000). Several
large-scale studies in both the trial and community setting have corroborated the finding
that faster treatment improves outcomes (Wardlaw et al., 2003; Fonarow et al., 2011).

Innovations in hospital care are not just restricted to new technologies. In the case
of stroke, there is strong evidence that the type of facility in which stroke care is provided
has a major influence on patient outcomes (Seenan et al., 2007). Both clinical trial and
observational studies have shown that patients treated in facilities with dedicated stroke
resources had increased rates of intravenous thrombolytic administration, shorter time
intervals and better patient outcomes compared to patients treated in community hospitals
without specialised stroke care (Meretoja et al.,, 2010; Smith et al., 2010). A relatively
small number of economic evaluations have also shown that stroke units are a highly
cost-effective form of care (e.g Launois et al., 2004; Karla et al., 2005; Moodie et al., 2006;
Saka et al., 2009).
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The evidence on what constitutes optimum acute care is continuously improving and
it is becoming increasingly clear that patient access to evidence-based technologies is only
part of the treatment pathway. In order to derive maximum benefit from these innovations,
access to care must be swift, available at all times, and delivered in high-quality facilities.
In this way, the clinical evidence has enormous implications on the way that health care
services are delivered. This includes the way that services are organised and co-ordinated,
the resources available, the timeliness of care and the processes by which quality of care
is monitored.

This complex pathway is sometimes referred to as the chain of survival in recognition
of the importance of each link in the pathway from the moment a person suffers a CVD
event. A well-functioning chain is one where: patients or bystanders recognise symptoms;
bystanders know how they can help; first medical responders are on the scene in the fastest
possible time, able to provide appropriate diagnosis and care as well as transport patients
to the most the suitable acute care facility; and the right care is provided at the right time
by the right clinical staff.

As will be highlighted in this chapter, OECD health systems have struggled to
consistently deliver recommended care. Health care services have faced significant
challenges in implementing all the links in the chain of survival. Nevertheless, there are
many impressive successes that have had a real impact on the delivery of care and, most
importantly, on patient outcomes. The next sections of this chapter will focus on the
health system’s capacity to provide access to high-quality acute care for CVD patients.
The chapter will examine some of the leading indicators of CVD acute care processes, and
describe some of the remarkable efforts that have been put in place across OECD countries.

Out-of-hospital survival for some CVD events is low and could be improved

The speed at which a person receives emergency care after suffering a CVD event can
often mean the difference between life and death. In the case of cardiac arrest, for example,
there is a 10% decrease in the likelihood of survival for every minute that defibrillation? is
delayed. In a systematic review of 67 studies, Berdowski et al. (2010) found that survival
after an out-of-hospital cardiac arrest ranged from 1.2% for studies conducted in Asian
regions to 12.8% for studies conducted in Australian cities. European and North American
studies recorded survival rates of 10% and 6.8%, respectively. These rates are based on the
percentage of patients who survive to be discharged from hospital. Some of the studies
used in this analysis date back to 1990 and it is possible that survival rates may have
changed since then. The most recent figure for the United States, for example, shows that
survival after cardiac arrest is 9.5% (Go et al., 2013).

Of note is that most of the studies are based on data at the regional level, suggesting
that many OECD countries lack an overall national picture. This is important because recent
findings from the United Kingdom suggest that there may be considerable within-country
variation, with cardiac arrest survival ranging from 2% to 12% depending on the place of
residence (Perkins and Cooke, 2012). This implies that a study based on a select number of
regional data may not be representative of the overall national situation.

The variation in cardiac arrest survival that was found across studies may reflect
differences in study methodology, case definitions, and patient clinical characteristics, as
well as true differences in emergency medical service systems and hospital treatment.
Nevertheless, the extensive variability in survival found by Berdowski at al. (2010) suggests
that there may also be opportunities to improve survival. In particular, the resources and
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organisation of emergency services as well as the ability of bystanders to respond can have
large effects on survival (Neumar et al., 2011; Rea et al., 2010; Holdenberg, 2005).

A recent meta-analysis concluded that the overall rate of survival following an out-
of-hospital cardiac arrest has been fairly stable over the last 30 years (Sasson et al., 2010).
Nevertheless, many emergency services have witnessed substantial improvements in
patient outcomes.

The links in the out-of-hospital survival chain that many jurisdictions have sought
to strengthen include 1) raising public awareness and education about recognising the
symptoms of heart attack and stroke; 2) the ability of bystanders to respond, which includes
calling emergency services and providing cardiopulmonary resuscitation (CPR); 3) greater
access to automated external defibrillators (AEDs) (see Box 4.1) in public spaces and in
workplaces; 4) a high-functioning ambulance system that provides fast response times,
ability to accurately diagnose, and a professional workforce able to deliver an appropriate
first response; 5) a high level of integration between emergency services and acute care
facilities. This last point encompasses a high level of communication between specialised
CVD facilities and emergency services so that the patient can be transported to the right
place straight away, and specialised acute care services are forewarned about the imminent
arrival of a patient.

Experiences in London and Seattle have shown remarkable improvements in CVD
survival and may provide important lessons for others to follow (Malhotra and Rakhit,
2013). In particular, both emergency service systems have sought to make continuous
improvements along the complex chain of survival from the moment a person goes into
cardiac arrest.

In London, survival from out-of-hospital cardiac arrest has increased from 12% to 32%
in a short five-year period (Fothergill et al., 2013). This improvement has been attributed
to an extensive list of initiatives implemented by the London Ambulance Service between
2007 and 2012. Some of the main initiatives include: 1) implementing new guidelines on
continuing resuscitation on scene; 2) delivery of a structured education programme for
personnel to enhance the quality of medical services provided on scene; 3) improved
pre-arrival instructions and assistance provided to emergency service callers; 4) training
30000 members of the public to recognise cardiac arrest and deliver bystander interventions;
5) raising public awareness through media campaigns directed at improving bystander
CPR rates; 6) implementing a pathway for patients to be conveyed directly to a specialised
cardiac care unit; and 7) increasing the number of fast response units and reducing call to
arrival at scene intervals from an average of 7 to 6 minutes.

Seattle and King County in Washington State have the highest reported survival rates
in the world for out-of-hospital cardiac arrest (Malhotra and Rakhit, 2013). This area has
a long history of working with leading physicians and community leaders to create a fire
department-based system to deliver care quickly to victims. According to the consensus
recommendations from the American Heart Association (Neumar et al., 2011), one of
the driving features of the Seattle/King County model has been its focus on continuous
improvement. Quality of care reviews are routine in the Seattle model, including recording
of the emergency calls to determine if the cardiac arrest was identified at the time of the
initial call and if CPR was delivered to the victim. Physicians will review any deviations
from optimal care, and feedback is provided to help firefighters improve their response
to the next event. Hospitals are also provided with reports on the profile of care that they
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delivered to surviving patients to encourage best practices. The systems have set in place
important accountability structures that include measurement of process and outcome
indicators that are reported publicly each year and reviewed by public officials (EMS
Division, 2013). The availability of resources has also been noted as an important feature
of the Seattle/King County model. Under the model, firefighters are trained as emergency
medical technicians and are equipped with automated external defibrillators. For every
100 000 residents in King County, there are 15 full-time paramedics dedicated to treating
serious emergency conditions.

There are many other examples from around the world of improvements to out-of-
hospital cardiac care. These efforts include raising general awareness and skills among
the general public to recognise symptoms and provide appropriate first responses. As
of January 2014, for example, the Canadian province of Manitoba has implemented
The Defibrillator Public Access Act, which mandates that all public places have AEDs,
including gyms, arenas, community centres, golf courses, schools and airports. The Act
also requires for these machines to be registered so that emergency responders can
inform those trying to care for a cardiac arrest victim to find the nearest AED and advise
them on its proper use.

Many OECD countries are investing significant resources into their emergency medical
services. According to the OECD CVD and Diabetes Survey conducted for this project, the
installation of defibrillators that can provide an electric shock to the heart to restore a
normal rhythm is becoming more common. In countries such as Canada,? Germany, Japan,
Ireland, Israel, Poland and Singapore, almost all ambulances carry this device. Although
use of defibrillators is expanding, coverage in countries such as the Czech Republic, Korea,
Slovakia and Spain is not complete. Some countries have also enhanced the capabilities of
their ambulances to reduce the time to hospital treatment. In a small number of countries,
for example, ambulances are equipped with additional diagnostic and communication
equipment that can help with the accurate diagnoses of STEMI, and send these reports
to specialised coronary units for assessment. A recent study in the United States showed
that pre-hospital diagnoses allowed more patients to bypass the emergency department
and be transported directly to the catheterisation laboratory of a PCI-capable hospital.
This practice cut the time to reperfusion by 20 minutes and lowered mortality rates (Bagai
et al., 2013). Such innovations warrant close examination as they can potentially save
precious minutes and help ensure that the right patient goes to the right hospital at the
right time.

A number of jurisdictions have attempted highly innovative approaches to improving
emergency response times and care for stroke. Examples of these include improving the
ability of emergency services to diagnose and communicate patient details (for rapid
evaluation), and initiate stroke treatment. However, some evaluations have shown that
these technologies can be cumbersome and expensive; they suggest that further large-
scale randomised trials are needed to determine whether pre-hospital stroke diagnosis
and treatment, using some of these innovative approaches, can deliver better outcomes for
patients (Holscher et al., 2013).

In many OECD countries, emergency services are the responsibility of local government
or regionally based health services. As a result, there are substantial differences in
emergency services’ resources and organisation both within and across countries. For
example, many emergency medical services use locally created protocols to determine
whether and when to cease treatment efforts. There is also substantial variation in the
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skills and training of first responders: some communities provide their first responders
with basic life support training and an automated external defibrillator; others rely on
paramedics trained to provide advanced life support; and some communities routinely
employ nurses or physicians in pre-hospital settings (Sasson et al., 2010). It is not clear
to what extent these differences can help explain the widespread heterogeneity between
survival rates across studies. Nevertheless, experiences from both London and Seattle
suggest that greater focus on pre-hospital quality care can deliver substantial benefits in
patient outcomes.

The decentralised nature of emergency medical services in many OECD countries
limits the ability to report comparative national data in many OECD countries. Most
studies conducted in this field are on aregional basis and show considerable heterogeneity
in not only patient outcomes, but also processes of care, emergency services, resources
and organisation. Some of this variation may be attributed to variations in study
design and baseline patient characteristics; however, there is evidence that the way
emergency services are organised, as well as the resources which are available, can
also have an important effect on outcomes. The findings reported here suggest that a
stronger role for policy makers may be warranted. The establishment of a national policy
framework for the measurement, benchmarking and continuous quality improvement
of emergency services could lift overall standards and reduce heterogeneity within
countries. In addition, some initiatives, including raising public awareness, training and
communication networks, require strong national leadership and co-ordination across
regional jurisdictions.

Much of this section has focused on emergency medical services in relation to cardiac
arrest. This focus is warranted not only because of the prominent role of these services
in measuring emergency quality in jurisdictions, but also because of the magnitude
of cardiac arrests that occur each year. There are an estimated 359 000 out-of-hospital
cardiac arrests each year in the United States, and approximately 275 000 in Europe (Go et
al., 2013; Atwood et al., 2005). On the basis of these numbers alone, health systems have a
strong motivation to improve the quality, responsiveness and accessibility of emergency
services. Nevertheless, improving the performance of emergency medical services will
have even wider ramifications with the potential for improving AMI and stroke outcomes
as well.

Timeliness of care: Evidence of variation across countries, but there is room
for optimism
As noted previously, there is strong evidence that shorter time intervals between the

onset of CVD events and treatment can greatly enhance health outcomes (Marler, 2000;
Leupker et al., 2000). In the case of ischemic stroke, a number of guidelines recommend that
the time from emergency room arrival to initiation of thrombolysis should be 60 minutes
or less (ESO, 2008; Jauch et al., 2013). This is often referred to as the “door-to-needle” time.
In the case of AMI, the preferred time frame has generally been set at less than 60 or
90 minutes, depending on whether a patient arrives at a centre that can safely perform
primary PCI (Steg et al., 2012). In the case of an angioplasty following a heart attack, the
measure is known as the “door-to-balloon” time.

As part of the OECD’s CVD and Diabetes Survey, a number of countries were able to
report their average door-to-needle and door-to-balloon times. Table 4.1 reports the results
for nine countries. Four countries achieved an average door-to-needle time that corresponds
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to the recommended guidelines. Two countries (the Czech Republic and Poland) reported
having reduced their door-to-balloon time to 30 minutes, and a further three countries
were under the 90 minute benchmark. It should be noted that these are average times
and do not mean that all patients were treated within the recommended time frame. The
American Heart Foundation provides another measure of treatment delays by reporting
on the percentage of patients who receive timely access to treatment. Their latest results
show that for 33.8% of ischemic stroke patients, the door-to-needle time was less than
or equal to 60 minutes. In the United States’ Veteran Health Association System, the
door-to-balloon time for 69% of patients was within 90 minutes. This figure was over 90%
for patients treated in hospitals that were part of HIQR or ACTION-GWTG programmes?
(Go et al., 2013).

Table 4.1. Treatment times (measured in minutes) for ischemic stroke
and heart attacks, 2012 (or nearest year)

Door-to-needle time (ischemic stroke) Door-to-balloon time (heart attacks)

Canada 72!

Czech Republic 60 30
Israel 68
Korea 66 66
Poland 60 30
Singapore 104 79
Slovak Republic 60 102'
Sweden 61 170
United Kingdom (England) 55

1. Median.
Source: OECD Cardiovascular Disease and Diabetes Health System Characteristics Survey, 2014, unpublished.

A number of countries have shown substantial improvements in the timeliness of care
over recent years. In Poland and the Czech Republic, average door-to-needle time fell from
90 to 60 minutes between 2005 and 2012, and in the Slovak Republic it fell from 120 minutes
to 60 minutes. In Korea, average door-to-needle times fell from 79.5 to 66.2 minutes in
the space of one year and door-to-balloon time fell from 72.3 to 65.8 minutes. While the
Swedish door-to-balloon time fell substantially from 200 minutes in 2004 to 170 minutes
in 2011, its average time remained outside the 60 or 90 minute benchmark recommended
by clinical guidelines.

Given the importance of timeliness in delivering acute care, a number of health
systems have established process indicators that measure the time it takes to deliver care.
These include:

® Ambulance response times for CVD events measure the time from the first call to the
arrival of first medical responders.

@ Call-to-door time measures the ambulance response plus the time it takes for the patient
to be brought to the hospital door.

® Door-to-needle/balloon time (as discussed above) focuses on measuring the time it takes
for a patient to receive treatment from the moment they arrive at the hospital door.

These measures have become part of the suite of quality indicators used in some
countries to monitor hospital performance,* as they provide good measures of an evidence-
based process that can have a direct effect on patient outcomes and are, to a large degree,
within the health system’s realm of control. A broader measure is the “onset-to-needle/
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balloon time”, which reflects the time it takes from the first sign of AMI or stroke symptoms
to treatment. This indicator captures the entire chain of survival time. Although it can
be argued that some aspects of this indicator are outside the control of the health care
system, it does recognise the importance of early recognition of symptoms by patients or
bystanders.

Numerousstudiesin theliterature have shownhow targeted strategies have successfully
reduced the time to treatments. In the United States, following the establishment of the
national “Door-to-Balloon (D2B) Alliance”, treatment times fell substantially in participating
hospitals. In the space of three years, the percentage of patients with door-to-balloon
times of less than 90 minutes increased from around 25% to 75% (Bradley et al., 2009). The
alliance was managed and sponsored by the American College of Cardiology but included
38 partner organisations composed of professional associations, private insurers, hospital
groups and health care quality organisations. The strategy was set out in four distinct
phases (Krumholz et al., 2008):

@ Planning phase: Involved developing evidence-based tools, setting out plans that would
foster commitments towards the alliance’s goals, creating award credits for recertification
and continuing medical education, and establishing an evaluation plan to assess the
overall impact of the effort.

@ Participation phase: Aimed to enrol as many primary PCI hospitals as possible in the D2B
Alliance. The launch gained widespread media coverage and used the endorsement
of senior leadership and the local chapters of the American College of Cardiology to
encourage participation. Many of the partners also participated in actively communicating
with clinicians and hospitals to encourage enrolment. The public release of the list of
participating hospitals and the use of deadlines were also employed as strategies to
boost enrolment. Around 1 000 hospitals joined the D2B Alliance including some outside
of the United States.

@ Intervention phase: Included disseminating a kit with a description of the project and
tools (made available on the D2B Alliance website); conducting educational sessions;
establishing an online community to provide a venue for the exchange of information;
conducting a baseline survey; providing hospital-specific action plans to each
participating hospital on the basis of the survey data; and numerous locally initiated
strategies.

® Evaluation phase: Included an assessment of the initiative impact, as well as generate
knowledge about how best to disseminate and translate the model into practice. The
evaluation sought to analyse: changes in the use of the evidence-based strategies;
changes in D2B times; hospital views on the D2B Alliance’s role; and remaining barriers
to improving D2B times.

The success of the D2B Alliance has stimulated further action. The American Heart
Association/American Stroke Association’s “Target: Stroke” initiative aims to build on
programmes such as the D2B Alliance and the “Get with the Guidelines” project to
improve door-to-needle times for ischemic stroke (Fonarow et al., 2011). While a number of
successful programmes have reduced treatment times, initiatives such as the D2B Alliance
provide a good example of a national plan that was evidence-based, well-coordinated, and
that has had a positive effect on outcomes.
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Access to revascularisation procedures has improved, but some countries
are lagging behind

Since the mid-1980s, PCI has been promoted as an alternative to a coronary artery
bypass graft (CABG), and recent decades have seen the rate of CABG falling while PCI
procedures have been rising. Nevertheless, CABG remains the recommended treatment
option for patients with multiple-vessel obstruction, diabetes and other conditions (Deb
et al., 2013). The uptake and diffusion of procedures such as CABG and PCI have varied
considerably across OECD countries. There are several reasons for this, including the
available economic resources, patient needs, regulatory and financial arrangements, as
well as organisational features such as the skills and expertise of the medical workforce
(OECD, 2005).

While CABG and PCI have now become standard procedures in many OECD countries,
they do require highly skilled professionals who are supported by sophisticated diagnostic
technologies and facilities. Such expertise and infrastructure are not always widely
available, particularly when the technology first becomes available. It is therefore highly
appropriate that sophisticated procedures like CABG and PCI are only undertaken if they
can be performed safely and are diffused more widely once the professional skills and
facilities are upgraded. This means that countries, with their widely varying resources and
capabilities, will have widely varying diffusion paths (Laut et al., 2013).

Over time, however, it may be reasonable to expect that the uptake and diffusion of
technologies start to converge across countries. As the evidence gathers, costs fall, and
skills are developed, countries that may have been late starters have the ability to catch up
to the early adopters. Figure 4.1 provides some evidence of this phenomenon; however, it
also reveals that some 30 years after the first use of percutaneous transluminal coronary
angioplasty (PTCA), and 40 years since the introduction of CABG, there remains wide-
ranging variation in the use of these procedures.

The horizontal axes of Figure 4.1 show the number of CABG and PCI procedures per
100 000 population in Panels A and B, respectively. The vertical axes indicate the annual
rate of growth in the number of procedures based on data observed between 2000 and
2011. Panel A shows that the average number of CABG procedures across OECD countries
is around 40 per 100 000 population and ranges from less than 4 (Mexico) to 68 (Germany).
It should be noted that there has been considerable growth in the number of CABG
surgeries in Mexico, albeit coming off a very low base. In around 70% of countries, the rate
is between 30 and 60 CABG surgeries per 100 000 population. The number of CABG per head
of population has been declining or has been steady in most countries, with the biggest
falls witnessed in Hungary. Panel B provides comparative data on the rate of PCI procedures
(with or without insertion of stent). In 2011, the average number of PCI procedures was 181
per 100 000 population. Most countries provide between 150 and 250 PCI procedures per
100 000 population, although the rate in Germany has reached 350, whereas in Mexico the
procedure is rarely performed.

Over the 2000 to 2011 period, most countries increased the use of PCI. In Canada,
Greece, Belgium and the Czech Republic there were small declines, although it should
be noted that the growth rates for these countries were calculated after 2005. In the
case of Greece, the data only showed a drop in PCI between 2006 and 2008 and then a
rise in 2009. The lower growth rates observed in more recent years may be explained by
the wider diffusion of drug-eluting stents in some countries. Drug-eluting stents should
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reduce the need for subsequent PCI procedures (Epstein et al., 2011). Although PCI and
CABG are to some extent substitutes for each other, countries that reported the biggest
rises in PCI procedures also witnessed smaller falls in CABG surgeries. This suggests
that greater access and higher needs may be driving some of the changing patterns in
treatment.

Figure 4.1. Bypass surgery and percutaneous coronary interventions
per 100 000 population, 2011 (or nearest year)

Panel A: Coronary bypass procedures (CABG)
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Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

The widespread disparity in PCI procedures across countries has led to programmes
such as the European “Stent 4 Life” initiative. This initiative, launched in 2008, aims to
improve the delivery of care and patient access to primary PCI and is based on a partnership
between professional associations, government representatives, industry partners and
patient groups. It supports the implementation of ESC guidelines on the management
of STEMI heart attacks, helps identify barriers to the implementation of guidelines, and
defines actions to improve access to PCI in Europe. The objectives of “Stent 4 Life” include
increasing the use of primary PCI to more than 70% among all STEMI patients and ensuring
access 24/7.°

A recent survey revealed that primary PCI use increased dramatically in countries that
had been participating in the “Stent for Life” initiative since its start. Between 2007 and
2011, primary PCI use among STEMI AMI patients increased from 33% to 64% in France,
9% to 32% in Greece, 30% to 50% in Spain, and 8% to 78% in Turkey (Kristensen et al., 2014).
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According to these results, other countries such as the Czech Republic, Italy, Portugal and
the United Kingdom have also seen substantial increases.

The widespread variation in the uptake of PCI provides an instructive case study
of the importance of aligning the health system’s capacity and the delivery evidence-
based care. As noted previously, the first PCI was undertaken in 1978, but it took another
ten years for clinical trials to demonstrate that it was superior to thrombolysis in the
treatment of STEMI AMI, and then a further ten years before it was recommended by the
main professional associations (Widemski and Kristensen, 2012). Now, some 40 years after
its first introduction, there remains widespread variation in its use and severely limited
access in some countries. A number of health system barriers have been identified as
potential reasons for the variation, including resources and skills, financial (dis)incentives
to deliver PCI, and the lack of networks in some countries that enable easy and fast transfer
of patients to PCI centres (Laut et al., 2011).

Care in specialised facilities improves outcomes but access remains limited
in some countries

Stroke units

Numerous studies have demonstrated the benefits of providing care in specialised
stroke units. Specialised facilities have been shown to standardise integrated stroke
pathways and improve adherence to best practices. Evidence shows that stroke units can
reduce both mortality and morbidity over the short and long term (Jauch et al., 2013). In
fact, the benefit of stroke units is comparable to the effects achieved with intravenous
administration of rtPA (Gilligan et al., 2005).

The first systematic review that showed the benefits of stroke units was published
in 1993 (see Langhorne et al., 1993). Yet the implementation and adoption of stroke
units has been slow. A 2006 survey of over 800 European hospitals that treated stroke
patients showed that less than 10% had optimal facilities; and in 40% of hospitals, even
the minimum level care was not available (Leys et al., 2007). The authors concluded that
those countries with a higher proportion of small hospitals (treating fewer than 50 stroke
patients per year) also had a higher proportion of facilities without minimum levels
of care.

Figure 4.2 indicates the percentage of patients who are treated in stroke units across
11 OECD countries. The data relate to the most recent year available, although it should be
noted that, for Canada, France and Germany, this relates back to pre-2009. In the United
Kingdom (England), 93% of stroke patients are treated in dedicated facilities. This represents
a nearly four-fold increase since the early 2000s, and reflects a concerted effort to improve
care in the United Kingdom under its National Stroke Strategy. The high percentage in
Sweden is consistent with previous reports suggesting that patients in Scandinavian
countries have had high access to specialised stroke unit care. Access in countries such
as France and Canada is below 30%, although there are efforts in both countries to expand
the number of stroke unit facilities. The Calgary Stroke Programme has shown that stroke
units can save lives, reduce morbidity and are cost-effective (Zhu et al., 2009). The positive
experiences in Calgary have armed the Canadian Stroke Network with the evidence and
knowledge to develop a set of recommendations on how to establish a successful stroke
care programme.
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Figure 4.2. Percentage of patients treated in stroke units, 2011 (or latest year)
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Note: The Canadian figures were derived from an audit report of selected hospitals which may not reflect overall
figures.

Source: OECD Cardiovascular Disease and Diabetes Health System Characteristics Survey, 2014, unpublished.

A number of professional organisations have established evidence-based criteria
around the definition of specialised care (ESO, 2008; Jauch et al., 2013; Schwamm et al.,
2005). The European Stroke Organisation (ESO), for example, has set up a Stroke Unit
Certification Committee to define the requirements and criteria for official certification for
ESO stroke care facilities. The ESO Committee has established two levels of certification
levels consisting of (Ringelstein et al., 2013):

@ ESO Stroke Units must meet a minimum set of criteria to provide evidence-based care for
stroke patients: 1) to ensure vital functions; 2) to provide early diagnostic investigations;
3) to allow basic surveillance and 4) stroke-specific therapeutic interventions; 5) to
perform general therapeutic and diagnostic interventions; 6) to start secondary
prevention; and 7) to combine this with multi-professional early mobilisation and
rehabilitation procedures.

® ESO Stroke Centres must meet all the requirements of an ESO Stroke Unit and have more
advanced equipment, higher staffing, and more diversified resources. They can serve
as primary treatment centres in their catchment area, but additionally provide more
advanced diagnostic and therapeutic equipment and expertise on rare or complex stroke
subtypes.

One of the success stories has been the Czech Republic’s recent efforts in establishing a
network of specialised stroke care facilities. Financial support from the European Union was
used as the basis for developing a network of stroke units and centres across the country.
There are now 34 stroke units that can provide thrombolysis as well as 13 stroke centres
that can deliver more specialised treatments, including neurosurgery; collectively, these
serve a population of around 10.5 million people. Hospitals and emergency departments
have direct access to, and support from, specialised staff in stroke facilities who can give
advice about individual patients. A strong culture of data collection and reporting has been
developed within the network that includes regular analysis of stroke care performance.
Stroke facilities are required to send data every six months, which are then analysed by
the Ministry of Health to identify areas for quality improvement. A committee made up
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of representatives from the ministry, health insurers, patients and professional groups
provide oversight of the network, including performance monitoring. Stroke facilities
are provided with reports that indicate their performance on both process and outcome
measures. In the case of underperformance, facilities will be asked to identify reasons
and develop plans to improve care. Facilities risk losing their stroke care certification if
performance remains unsatisfactory. The 30-day case-fatality rates for ischemic stroke fell
by 41% between 2001 and 2011 in the Czech Republic compared to an average decline of
24% across OECD countries.

PCI centres

According to a 2005 policy statement by the ESC, the role of specialised coronary
care units is to monitor and support failing vital functions in acute and/or critically ill
cardiac patients in order to perform diagnostic measures followed by medical and invasive
therapies (Hasin et al., 2005). The ESC’s statement provides a set of guidelines on the
necessary requirements for a properly functioning coronary care unit that includes the
equipment, beds and staffing levels. Nevertheless, it is recognised that there is a lack of
evidence on the proper structure and functioning of coronary care units. The authors of
the policy statement call for more research on issues such as the number of ICCU beds
required for a given population size, specific equipment and required personnel (Hasin et
al., 2005).

The delivery of primary PCI requires appropriate cardiac catheterisation laboratories
with specialised and experienced staff. There is evidence that patient outcomes are
related to appropriate staff education and specialisation, as well as a sufficient volume
of procedures. Furthermore, studies have shown that patients who have a heart attack on
the weekend or out-of-hours have a higher risk of adverse outcomes, indicating the need
for 24/7 access to coronary care units that are capable of performing PCI (Steg et al., 2013).

Figure 4.3 provides an overview of the number of PCl-capable centres in 13 OECD
countries. These data are based on those reported by Kristensen et al. (2014) and Widemski
et al. (2010). To improve reliability and comparability across years, only those countries
where the data are derived from national or regional registries covering at least 90% of the
population are shown in Figure 4.3. It should be noted that these figures do not reflect the
size of each PCI centre. Germany reportedly has 521 PCI-capable centres, which translates
to 6.4 centres per one million population. The figure shows considerable cross-country
variation, with Denmark, the Netherlands and the United Kingdom all having fewer than
two centres per million population. The variation may reflect the lack of evidence-based
standards on determining the right number of centres based on demographic, geographic
and resource factors (Hassin et al., 2005).

All countries either increased or held steady the number of PCI capable centres over
the three years to 2011. Combining the data shown in Figure 4.3 with OECD Health Statistics
reveals that there is a strong positive correlation between the number of PCI centres and the
number of PCI procedures performed. This relationship holds true when the increase in the
number of centres and the number of PCI procedures are compared within a country. While
this cannot explain all the variation in PCI procedures across countries, it does suggest that
greater resourcing for PCI centres could be an important determinant of access.

The increase in the number of PCI centres was particularly big in Poland, where the
number of centres rose from 95 to 137 over the three-year period. The most recent figures
suggest that the number of centres has continued to increase, with 151 centres that provide
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PCI 24/7. The significant investment in PCI resources resulted in a near doubling of the
number of PCI between 2005 and 2011 (Jaworski et al., 2012). This expansion coincided with
substantial changes in the Polish health care system to monitor performance. In 2004 and
2005, Poland implemented a number of cardiovascular registries including the National
Registry of acute coronary syndromes and the National Registry of cardiac surgical
procedures. Under the auspices of the Polish Cardiac Society, hospitals are monitored at a
regional level. This well-established information infrastructure is an important link in the
setting of the acute care targets in Poland: delivering reperfusion therapy in over 90% of
patients with STEMI, providing access to mechanical reperfusion in 90 minutes from first
medical contact, and hospital mortality of less than 5%.

Figure 4.3. The number of PCI capable centres per million population
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Source: Kristensen, S.D. et al. (2014), “Reperfusion Therapy for ST Elevation Acute Myocardial Infarction 2010/2011:
Current Status in 37 ESC Countries”, European Heart Journal, eht529; Widimsky, P. et al. (2010), “Reperfusion Therapy for
ST Elevation Acute Myocardial Infarction in Europe: Description of the Current Situation in 30 Countries”, European
Heart Journal, Vol. 31, No. 8, pp. 943-957.

Though many health systems have aimed to provide widespread geographic access,
there are important resource and staffing constraints that may restrict the expansion of
PCI-capable centres. Importantly, there are also quality considerations. Evidence suggests
that facilities with a low number of cases may provide less than optimum care (Steg et al.,
2012; Jauch et al., 2013). With an increasing number of PCI-capable centres in a country,
the number of procedures per centre may fall to a level where the quality of care could be
compromised.

Whether or not low-volume centres should continue to perform primary PCI is
controversial and suggests that countries face a delicate trade-off in their desire to expand
PCI capabilities and at the same time ensure high-quality care. This is one of the motivating
factors behind the establishment of national and regional PCI networks. Networks between
primary and tertiary hospitals with good co-operation and clear care pathways can play an
important role in delivering good access and high-quality care.

Certain regions have already shown that it is possible to achieve at least 75% of STEMI
patients receiving reperfusion therapy within the shortest possible time, particularly
through well-organised networks (Bassand et al., 2005). A programme in Minnesota
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demonstrated that a regional network of 30 hospitals located up to 300 kilometres away
from a PCI-capable centre is not only feasible but also safe. In North Carolina a state-wide
network was designed and implemented to overcome barriers that impede comprehensive
and timely access to PCI. As part of this programme PCl-capable hospitals agreed to
provide single-call catheterisation laboratory activation by emergency medical personnel,
accept patients regardless of bed availability, and improve STEMI care for the entire region
regardless of hospital affiliation (Jollis et al., 2007). Following implementation, median
reperfusion times significantly improved from 165 to 128; although non-reperfusion rates
were unchanged (15%) in non-PCI hospitals and decreased from 23% to 11% in the PCI
hospitals.

The establishment of an overarching coronary network also provides opportunities
to monitor quality and develop quality improvement programmes. The Ontario Cardiac
Care Network, for example, works with hospitals to provide cardiac services. It develops
strategies to improve management of cardiovascular disease including strategies to prevent
acute hospital readmissions, decrease demand on emergency departments and decrease
the need for initial and repeat procedures.

Hospital care resources

Specialised workforce

Aside from the financial resources, access to health care is also determined by its
physical resources. The specialist workforce is an important indicator of availability of
health care services, including interventional treatments. Figure 4.4 presents data on the
number of cardiologists and neurologists involved in the treatment of coronary heart
disease and stroke, respectively. The role and functions of the specialist workforce will vary
by country, making it difficult to get a true sense of how comparable these numbers are.
Nevertheless, the figures do provide some indication that there is widespread variation in
workforce patterns across countries. Even countries with similar demographic, geographic
and health system characteristics have widely varying numbers of specialists. For example,
Norway has more than twice the number of cardiologists as Finland.

The specialist workforce increased substantially in OECD countries. For those
countries that provided time series data, the total number of cardiologists and neurologists
increased by 4.6% and 3.9% per year, respectively. Growth in the number of cardiologists was
particularly high in Ireland (21% pa), the Czech Republic (9.1% pa) and Poland (8.8% pa). In
Denmark and Iceland, though, the number of cardiologists remained virtually unchanged
between 2005 and 2011. The number of neurologists increased substantially in Germany
(8.5% pa), Korea (6.6% pa) and Norway (5.8% pa).

The increasing number of specialist staff in many countries indicates that, while the
age-standardised incidence rates of some CVD may be falling, the absolute numbers will
continue to grow. This is likely to place additional pressure on staff and other resources
in years to come. In a number of other countries, the rise can also be explained by the
perceived shortage of skills. In Ireland, for example, the national CVD policy plan explicitly
links CVD workforce policy with the recommendations that are made for future service
delivery models (DHC, 2010). While the data shown above relate to some aspects of the
specialised CVD workforce, it is important to consider other clinical staff, including nurses,
not just in terms of numbers, but also in terms of their functions in treating CVD.
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Figure 4.4. Specialist medical workforce, 2011 (or latest year)
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Source: Cardiologists: EUROSTAT, 2014 except Canada, Czech Republic, Denmark, France, Germany, Israel, Japan, Norway, Poland, Singapore,
the Slovak Republic and Spain, OECD Cardiovascular Disease and Diabetes Health System Characteristics Survey, unpublished, 2014;
Neurologists: OECD Cardiovascular Disease and Diabetes Health System Characteristics Survey, unpublished, 2014.

Expenditure

Figure 4.5 shows hospital expenditure on cardiovascular diseases across eight OECD
countries. These estimates are part of the work on estimating expenditure by disease, age and
gender under the System of Health Accounts (SHA) framework. The expenditure has been
converted using the OECD’s GDP PPP conversion and are reported in constant 2005 US dollars.
Variation in hospital expenditure is extensive across countries, ranging from only USD PPP 30
in Israel to USD PPP 202 in Japan. For three countries, it is possible to examine expenditure by
type of cardiovascular disease. In Sweden, heart failure accounts for the biggest proportion
of hospital expenditure on cardiovascular disease whereas it accounts for a relatively small
proportion in Canada and Korea. In Korea, cerebrovascular diseases (primarily stroke) accounts
for the biggest proportion of in-hospital cardiovascular disease expenditure. The “others”
category includes hypertensive disease, pulmonary heart disease and atheroscherosis.

Figure 4.6 presents information on per capita hospital expenditure relating to
endocrine, nutritional and metabolic disease, which includes diabetes. For those where it is
possible to isolate diabetes expenditure, the figure reveals that diabetes account for around
60% of endocrine, nutritional and metabolic disease expenditure, although this percentage
is considerably lower in Sweden (35%). The pattern of expenditures across countries shows
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considerably similarity between cardiovascular disease and diabetes, reflecting not only
that diabetes is a major risk factor for cardiovascular disease, but may also reflects the role
and functions of hospitals in managing disease. Although expenditure has been converted
using purchasing power parities, these conversion rates are based on the respective price
levels of the entire economy (GDP) rather conversion rates than take specific health or
hospital price levels into account. Hence, part of the cross-country variation observed in
Figures 4.5 and 4.6 may also be reflect different in the prices paid for hospital care.

Figure 4.5. Per capita hospital expenditure on cardiovascular diseases
(USD PPP, 2005)
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Note: Japan: OECD calculations using published data.
Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

Figure 4.6. Per capita hospital expenditure on endocrine, nutritional
and metabolic disease (USD PPP, 2005)
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Note: Japan: OECD calculations using published data.
Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.
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Better access and quality of care have improved survival after a heart attack
and stroke

Results from the OECD’s Health Care Quality Indicators (HCQI) project reveal that the
acute care sector has performed well over the last ten years. Thirty day case-fatality rates for
both AMI and stroke have fallen across the OECD as a whole, as well as in almost every single
OECD country. Case-fatality rates reflect the percentage of patients who die within the
30 days following an admission to hospital for AMI, ischemic stroke and haemorrhagic stroke.
These indicators reflect the processes of care, including timely transportation of patients and
the use of medical interventions that are within the realm of health system control. While
case-fatality rates can also be influenced by factors that may not be directly related to health
care quality, including patient co-morbidities, disease severity and data capture issues, they
are commonly used in many OECD health systems as a measure of acute care quality.

Table 4.2 presents the information on the case-fatality rates for AMI, ischemic stroke
and haemorrhagic stroke. It also shows the annual rate of change observed over the last ten
years (or the period over which data were available). Observation periods for each country
are listed in Annex 4.A1. The colour coding of Table 4.2 refers to the country ranking for
both the rates and trends over time. Countries were divided into three groups based on
whether their case-fatality rates and trends ranked in the bottom, middle or top third of
OECD countries.

Countries are further categorised on the basis of the type of case-fatality indicator
that they can provide. Countries in the first group are able to measure admission-based
case-fatality rates. These indicators measure the percentage of patients who die within
30 days of hospital admission if the death occurs in the same hospital as the initial
admission. Countries in the second group provide the more comprehensive patient-based
indicator; their case-fatality rates refer to the percentage of patients who die within 30 days
of hospital admission, but the data capture a patient’s death even if it occurs in another
hospital or outside of hospital. The latter indicator is a preferred measure of acute care
quality but requires more sophisticated data infrastructure to be able to track patients,
which is a capacity not shared by all countries. Patient-based indicators typically return
higher case-fatality rates than those based on admission data. However, this is an artefact
of the more comprehensive data collection process of the patient-based indicator and it
does not reflect differences in quality of care. This is why admission and patient-based
case-fatality rates should not be compared.

For AMI, the OECD average case-fatality rate for the admission-based indicators is
8.8% and most countries now report a case-fatality rate of less than 10%; although this
percentage is over 27% in Mexico, which is more than three times as high as the OECD
average. The average rate of decline in admission-based AMI case-fatality rates was 4.9%
and almost all countries achieved some reductions. Ireland and the Slovak Republic have
done particularly well in recent years; their case-fatality rates have fallen in excess of
7% per year. For the countries reporting the patient-based indicators, the average AMI case-
fatality rate is 11.1%. Among the patient-based indicator countries, Norway recorded the
lowest case-fatality rate (8.2%) and Hungary the highest (18.8%). Chile also recorded a high
case-fatality rate (13.8%) but the rate of decline between 2007 and 2010 in this country was
an impressive 9.6%. The average rate of decline in patient-based countries was -4.2%.

Forischemicstroke, the average case-fatality rate is 8.7% for admission-based countries,
which is very similar to the AMI average of 8.8%. Countries in the top third reported rates
in excess of 9.8% and those in the bottom third had rates that were less than or equal to

130 CARDIOVASCULAR DISEASE AND DIABETES: POLICIES FOR BETTER HEALTH AND QUALITY OF CARE © OECD 2015



4. IMPROVING ACUTE CARDIOVASCULAR CARE QUALITY AND ACCESS

6.8%. Almost all countries exhibited a negative trend, indicating that case-fatality rates
are falling. The two exceptions were Iceland and Mexico, where the case-fatality rates for
ischemic stroke have been increasing over recent years. For the countries reporting the
patient-based indicators, the average ischemic stroke case-fatality rate was 11.9%, ranging
from 5.4% in Korea to 22.4% in Latvia. The average annual rate of decline was 3.8% and all
countries with patient-based indicators reported some falls in their case-fatality rates. The
United Kingdom and Slovenia have been able to reduce their case-fatality rates by more
than 8% in recent years.

For haemorrhagic stroke, case-fatality rates are much higher than for either AMI or
ischemic stroke. Among the admission-based countries, rates averaged 22%, but these
showed considerable variation. Countries such as Austria and Japan recorded rates lower
than 15% and Belgium and Turkey reported case-fatality rates in excess of 30%. While
most countries reported a decline in case-fatality rates, the falls were not as high as those
reported for AMI or ischemic stroke. That said, there are some positive signs that the fall in
case-fatality rates has accelerated since 2005 in a large number of countries. In Japan, case-
fatality rates are relatively low (11.8%), but it reported a rise in case-fatality rates between
2008 and 2011. For countries with patient-based indicators, the average haemorrhagic
stroke case-fatality rate was 30.1%, and ranged from 18.5% in Korea to 45.9% in Hungary.
Case-fatality rates in Latvia were also very high (36.3%), but between 2008 and 2009 rates
fell by 8.3%. The average rate of decline across countries was 2.4% (virtually identical to the
average rate of decline for admission-based countries).

There are encouraging signs across most countries that case-fatality rates are
falling, and that these are reflecting better access to high-quality acute care for patients.
Nevertheless, the figures also provide some warning signs for countries with very high
case-fatality rates or where the fall in rates over time is not as great as for their country
peers, or, worse, where trends are showing a rise in case-fatality rates.

From onset to discharge: Full pathway monitoring and governance

This chapter has examined the individual aspects of what is needed to deliver
highly effective acute care services: public awareness and first response capabilities, high
functioning emergency response teams, adequate resources and access to specialised care
and treatments. What is evident is that each of these aspects forms a chain that need to
come together in order to optimise health care outcomes.

In Korea, the Health Insurance Review and Assessment Service’s Value Incentive
Program (VIP) provides a good example of a systematic programme to improve acute
care quality. As part of its focus on AMI, the VIP benchmarks the relative improvements
in performance of each of Korea’s tertiary hospitals through collecting indicators such as
timely reperfusion, adherence to medication recommendations (including medication upon
discharge) and 30-day case-fatality. A composite indicator score is calculated from these
measures, which is reported publicly. The programme carries a small financial incentive for
high performing hospitals or improving hospitals as well as potential penalty for scoring
less than a predetermined benchmark score. In 2009, a total of around KRW 250 million
(around USD 250 000) was awarded to 26 hospital for the AMIincentive, but no penalties were
applied (Kim et al., 2012). Although the VIP has only been evaluated on a before and after
basis, the programme’s implementation has coincided with an increase in the composite
quality score achieved by hospitals. The more remarkable result, however, has been the
decrease in variation in scores across hospitals. Scores among the poorly performing
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Table 4.2. Case-fatality rates and trends for AMI, ischemic and haemorrhagic
stroke, 2011 (or nearest year)

AMI Ischemic stroke Haemorrhagic stroke

Case-fatality rate % Annual % change Case-fatality rate % Annual % change Case-fatality rate % Annual % change

Admission-based

Australia
Austria
Belgium
Canada
France
Germany
Iceland
Ireland
Italy
Japan
Mexico
Portugal
Singapore

Slovak Republic

Switzerland
Turkey

United States

4.8 -6.9 22.2 -1.5
7.7 -6.7 14.4 -2.9
7.6 -6.5 9.2
5.7 -5.3 9.7

6.2 -4.7

4.3

Chile

Czech Republic

Denmark
Finland
Hungary
Israel
Korea
Latvia

Luxembourg
Netherlands

New Zealan
Norway
Poland
Slovenia
Spain
Sweden
United King

Patient-based

d

-8.6

-4.4 10.4 -2.0

-4.5 9.8 -1.7

dom 5 12.4 -10.0

Note: Tren

[ Best third [ Middle third Worst third |

ds reflect average annual growth rates over the observation period for which country data was available. Observation periods

are shown in Annex 4.A1.
Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.
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hospitals witnessed the biggest overall improvement, with almost all hospitals attaining
a score higher than the benchmark that was set to indicate poor performance (Kim et al.,
2012). Plans are afoot to expand the programme to a broader range of health sectors
(including primary care) and diseases such a stroke. The VIP provides a good example of
the potential for good measurement alongside strong governance to deliver better quality.

While acute care is an important focus of the quality improvement initiatives in Korea,
the Korean Ministry of Health and Welfare also implemented a Comprehensive Plan for
CVD that encompassed prevention and primary care as well as acute CVD care. One key
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policy initiative was the creation of regional cardio and cerebrovascular centres throughout
the country not only to fund the upgrade of facilities and enhance specialised services but
also to establish prevention and management centres to provide community education for
early CVD signs/symptoms and form links with prevention and management programmes
in local government (OECD, 2012).

Such moves are part of a wider movement to create stronger ties and governance over
the full pathway of patient care, including a greater emphasis on indicators. Monitoring
of hospital performance for stroke in France, for example, includes the date and time of
onset of symptoms to the initial management of stroke, first-line imaging, medications
and assessment by a professional rehabilitation during the initial management of stroke.
These indicators incorporate aspects that are part of the pre- and post-hospital phases of
an acute CVD event. Furthermore, there is a strong emphasis on process-related indicators
(e.g. door-to-balloon times or use of medications) that are within the realm the of health
care sector control.

The diagram below summarises some of the many initiatives that countries have
used to deliver better CVD acute care for their patients. These initiatives provide
an example of a full pathway starting at the onset of a patient’s CVD event and
incorporating first responders, emergency care, diagnosis, acute care treatment and
rehabilitative services, and the return back home. Such a wider perspective of optimum
care among policy makers and clinical managers could help identify potential weak
links in the acute care chain as well as develop more comprehensive plans to improve
health outcomes.

Figure 4.7. Governance and performance measurement of the full pathway
of CVD acute care

Full pathway governance: Reporting,
henchmarking, targets, incentives,
accreditation, planning

Performance monitoring
of full pathway chain

Full pathway chain

Public monitoring and resuscitation skills
Access to resuscitation equipment in public/work places and registration
Highly organised first medical response system
Capabilities of ambulance staff
Diagnostic/first response capabilities of ambulances
Linkages between emergency services and specialised stroke/coronary facilities
24/7 access to stroke and coronary care units (technology and staff)
Networks of stroke and coronary care units (communication and co-ordination)
Rehabilitative care
Discharge planning
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Summary

Despite the many advances in CVD prevention as described in Chapters 2 and 3,
patients will continue to rely on their acute care facilities to deliver life-saving care. The
pressure on hospitals to deliver high-quality care is unlikely to diminish in the near future.
While incidence rates have been fairly stable, the rise in some risk factors including obesity,
diabetes and ageing are likely to lead to rising numbers of acute care cases. Furthermore,
the complexity of cases may also rise, with more patients suffering multiple morbidities
that can have important bearings on the type and method of treatments.

The recommended care guidelines that have been published in recent years have
challenged many acute care systems. Guidelines have set strict protocols around the
timeliness of care, the type of care and the facilities in which care is provided. While many
of these guidelines relate to the delivery of technological innovations, there are important
health care service implications as well.

There is little doubt that many OECD countries have had difficulty in consistently
implementing recommended care. The available data reveal substantial variations in
the process of care, such as the timeliness of treatment, as well as access to specialised
facilities like stroke units. In the field of CVD, there is a wealth of evidence that sub-optimal
care processes have a real and long-lasting effect on patient outcomes.

Perhaps the most alarming aspect of these statistics is that the evidence on what
constitutes good quality care has been in the public domain for well over 30 years. Health
systems have now had more than three decades to implement the various changes
needed to deliver high-quality care that is in line with the best available evidence. Despite
substantial efforts, it is clear that some countries have been more successful than others
in implementing much needed change in CVD acute care.

The delays in implementing best-practice services may be explained by a number of
factors that are within the realm of health system policy. These factors include: shortages
in the number of appropriately trained staff along the entire treatment pathway, including
emergency medical services, technicians, specialised nurses and other related staff;
insufficient number of beds and equipment; lack of standards for the organisation of
systems; funding and structural barriers to patient transfers between hospitals/regions;
and payment methods that discourage the use of cost-effective innovations (Laut et al.,
2011).

One further potential barrier is the lack of policy instruments through which
innovative health care services can be introduced. By contrast, many OECD health systems
have introduced formal policy processes through which new pharmaceuticals or medical
devices are evaluated, assessed, funded and implemented in the health care systems.
These systems have been designed to ensure that patients have access to safe and cost-
effective care. However, it is arguable whether these processes have led to an improvement
in the evidence base on which decisions can be made, or whether they provide a unified
structure that minimises unwarranted variability across the health system. Indeed, one of
the motivating factors behind the establishment of the United Kingdom’s National Institute
of Clinical Excellence (NICE),® for example, was the concern over postcode prescribing
(Cookson et al., 2001). In many countries, clearly articulated policy instruments are lacking
when it comes to the introduction of new and innovative health care services, including
acute care services.
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Improvements in CVD acute care services have often been instigated at the regional
level, frequently relying on local clinical leaders with the support of professional and
patient groups. This reliance on local-level factors has resulted in many success stories,
but may also help explain why there is such heterogeneity between and within countries
in the diffusion of evidence-based acute health care services. This could potentially call for
a stronger role for national governments in supporting the diffusion of best practices in
acute CVD care. This could include the development of better indicators and information
systems to capture performance along the full pathway of acute care performance,
including pre-hospital, hospital and post-hospital care, which can be used to strengthen
wider governance structures and create a culture of continuous quality of improvement
from the patient’s home to the hospital door, and back again.

Notes
1. Administration of a controlled electric shock to the heart to allow restoration of the normal rhythm.
2. Data from British Columbia.

3. HIQR: Hospital Inpatient Quality Reporting; ACTION-GWTG: Acute Coronary Treatment and
Intervention Outcomes Registry—Get With The Guidelines.

4. Of the 19 OECD CVD/Diabetes Survey responses received, 12 responded that either door-to-balloon
or door-to-needle times were part of their suite of hospital performance indicators.

5. See: www.stentforlife.org for more details.

6. Now called the National Institute for Health and Care Excellence.
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ANNEX 4.A1l

Data coverage for case-fatality indicators

Table 4.A1.1. Observation periods for AMI, ischemic and haemorrhagic stroke case-fatality data

AMI Ischemic stroke Haemorrhagic stroke
Rank (2011) | Trend Rank (2011) | Trend Rank (2011) | Trend

Admission-based

Australia 2011 2000-2011 2011 2000-2011

Austria 2011 2001-2009 2011 2001-2011

Belgium 2009 2000-2009 2009

Canada 2011 2002-2011 2011 2002-2011 2002-2011

France 2010 2005-2010 2005-2010 2011 2005-2010

Germany 2005-2011 2011 2005-2011

loeland 2003-2011 2011 2003-2011

Ireland 2011 2000-2011 2000-2011

ltaly 2011 2001-2011 2011 2001-2011

Japan 2011

Mexico 2009-2011

Singapore 2011 2001-2011

Slovak Republic 2011 2007-2011 2007-2011 2012 2007-2011

Switzerland 2010 2004-2010 2004-2010 2012 2005-2010

Turkey

United States 2000-2010 2010 2000-2010 2000-2010
Patient-based

Chile 2007-2010 2007-2010 2007-2010

Czech Republic 2000-2011 2011
Denmark 2000-2011 2011

2000-2011 2000-2011

Finland 2011

Hungary 2004-2009

Israel 2010 2000-2010 2011 2000-2010
Korea 2011 2004-2011 2004-2011
Latvia 2008-2009 2008-2009
Luxembourg 2002-2011 2002-2011
Netherlands 2000-2010 2010 2011 2000-2010
New Zealand 2000-2011

Norway 2011 2010-2011
Slovenia 2009-2011 2009-2011
Spain 2011 2000-2011 2011 2000-2011

Sweden 2011 2000-2011 2011 2000-2011 2000-2011
United Kingdom 2011 2008-2011 2011 2008-2011 2008-2011

[ Best third [ Middle third Worst third |

Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.
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Chapter 5

Acute care cardiovascular disease:
Examining hospital performance

This report has primarily focused on a descriptive analysis of how countries
compare with respect to CVD outcomes and health care access, resources and
quality. Chapter 5 seeks to develop a better understanding of how health system
characteristics and policies can influence the relationship between the health
system’s inputs and outcomes. It presents the analytical results on how countries
have performed in improving the quality of acute care by focusing on 30-day case-
fatality rates for both heart attack and stroke. It examines the relationship between
the deployment of health care resources such as financial resources and medical
equipment and improvements in the quality of acute care. This analysis examines
whether this relationship varies across countries. Importantly, it also looks at the role
of specific health system characteristics and policies to determine their importance
in explaining cross-country variation in the quality of CVD acute care.

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli
authorities. The use of such data by the OECD is without prejudice to the status of the Golan Heights,
East Jerusalem and Israeli settlements in the West Bank under the terms of international law.
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Examining the links between hospital expenditure and quality

Thus far, this report has primarily focused on a descriptive analysis of how countries
compare with respect to CVD outcomes and health care access, resources and quality.
The key messages from this analysis are that: 1) countries have been able to reduce the
mortality burden of cardiovascular disease (CVD); 2) there remains considerable variation
between countries in terms of the overall burden of CVD, as well as the rate of decline
that countries have been able to achieve; and 3) while the health care system’s capacity to
prevent, treat and manage CVD has improved, not all countries have been able to take full
advantage of this enhanced capacity.

This chapter takes the next analytical step by investigating the relationship between
the health care system and CVD outcomes. It seeks to develop a better understanding
of how health system characteristics and policies can influence the relationship between
the health system’s inputs and outcomes. Its focus is on the performance of acute care in
relation to heart attacks and stroke (Chapter 6 will focus on heart failure). In particular, the
analysis will examine the contribution that acute care resources have made in improving
the quality of CVD care. The analysis has three objectives:

@ Explore the relationship between acute care inputs (hospital expenditure) and acute care
quality, measured through 30-day case-fatality rates.

e Examine whether the relationship between inputs and quality differs across countries.

@ Determine the role that health system characteristics play in explaining the relationship
between acute care inputs and quality of care.

The working hypothesis in this chapter is that more inputs lead to better quality
of care. With the focus on case-fatality rates, this would imply that greater hospital
expenditure is associated with a fall in the percentage of patients who die within 30 days
of an acute myocardial infarction (AMI) or stroke admission. A second hypothesis is that
the relationship between inputs and quality is not the same across countries. The analysis
will test whether some countries have been able to obtain greater quality improvements
from additional hospital expenditure than others. This part of the analysis focuses on
the within-country relationships between expenditure and quality by looking at country
trends over time. Third, this chapter seeks to explain potential cross-country differences
by exploring the role of health system characteristics. It will examine the extent to which
the relationship between expenditure and quality across countries is influenced by:
1) access to health care; 2) the use of technologies; 3) payment mechanisms; and 4) quality
measurement.

New opportunities to measure hospital performance

While there is an extensive body of work on hospital performance, this work is fairly
narrow in its focus. The main analytical tools used in this literature have been Data Envelope
Analysis (DEA) and Stochastic Frontier Analysis (SFA). Most of these studies examine the
relationship between hospital inputs and outputs, but many do not incorporate issues
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of quality and health outcomes into their analysis (Hollingsworth, 2008). More recently,
however, a small number of studies have started to look at performance more broadly by
taking the quality of hospital care into account, using indicators such as post-treatment
survival and re-admission rates (Street et al., 2010; Hvenegaard et al., 2011; Gutacker et al,,
2011; Schreyogg et al., 2011). Projects such as EUROHOPE and the European Collaboration in
Healthcare Optimisation (ECHO) Project, for example, have developed methods to measure
hospital activity and quality at the institutional level across a number of countries
(Hakkinen et al., 2013; see ECHO for more details). The inclusion of quality indicators is an
important development in the evolution of hospital performance analysis; it allows policy
makers to make a more holistic assessment of the impact of hospital-based reforms.

Despite the large volume of studies in this field, only a handful of papers have
undertaken hospital performance analysis at the international level. Typically these studies
look at hospital performance in only two or three countries at a time.! This is an important
gap in knowledge, especially considering that international comparative analysis can
provide a better understanding of the role of national health system characteristics in
hospital performance.

To date, the major barrier to international analysis of hospital performance has been
the lack of comparable data, particularly in relation to quality of care. However, since 2007,
the OECD’s Health Care Quality Indicators (HCQI) project has undertaken important work
with respect to developing and standardising indicators to compare health care quality,
including acute care. Of particular relevance to this analysis are the indicators relating to
30-day case-fatality rates.

The OECD HCQI project collects data on case-fatality rates that are directly relevant to
the acute care of CVD. These indicators reflect the percentage of patients who die within
the 30 days following an admission to hospital for AMI, ischemic stroke and haemorrhagic
stroke. These indicators reflect the processes of care, including the timely transportation of
patients and the use of medical interventions that are within the realm of health system
control. That said, the indicator can also be influenced by factors that are not directly related
to health care quality, including patient co-morbidities, disease severity, and data capture
issues. Nevertheless, case-fatality rates are commonly used in many OECD health systems
as an indicator of acute care quality, and have become a standard feature of international
comparative analysis (e.g. OECD, 2013). All 34 OECD member countries contribute to the
HCQI data collection and almost all have been able to supply information on the CVD case-
fatality indicators, dating back as far as 2000.

In addition, the OECD’s Health System Characteristics (HSC) and CVD and Diabetes
Surveys provide information on some of the main institutional features of OECD health
systems. The surveys include information on the type of payment mechanisms and
performance management systems which are in place across countries. Alongside this
data sits the existing OECD Health Statistics, which offers longitudinal data on health
system resources, health care use and outcomes, updated every year.

Measuring hospital performance

The analysis in this chapter is based on multi-level modelling econometric
techniques. Such models are commonly used in quantitative analysis, particularly when
the data involve units at different “levels” of observation. For example, it is frequently
used in education analysis and health services research. At a micro-level, its strength
lies in its ability to simultaneously examine the role of, for example, patient-level factors
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(e.g. socio-economic status of the patient) and hospital-level factors (e.g. number of nurses)
on hospital performance. Multi-level modelling can also be used at a more aggregated level
when there are repeated observations over time for multiple countries. Analysis of this type
of data can help disentangle “within effects” (variations over time) and “between effects”
(variation between countries). This is the nature of the data used in the current analysis.

The analysis looks at the relationship between health care inputs (hospital
expenditure) and the quality of acute care, measured in terms of 30-day case-fatality rates.
The empirical framework is based on the approach used by Or et al. (2005), who used the
repeated observations over time for each country to estimate multi-level models. Or et al.
(2005) examined the relationship between doctor numbers and a range of health-related
outcomes consisting of life expectancy, infant mortality and potential years of life lost.
Their analysis was based on data observed between 1970 and 1998. For a more detailed
discussion of the empirical framework, please refer to Annex 5.A1 of this chapter.

Alternative econometric approaches are feasible, but there are some salient features
of the multi-level approach that make it an appealing option for this analysis. The first of
these features is that it provides an efficient way to determine whether the relationship
between health care inputs and quality varies across countries. The model not only
estimates the average relationship across countries but also the extent to which the
relationship deviates from the average for individual countries. These estimates can then
be used to determine whether such country-specific deviations are statistically important.
The second important feature of multi-level models is that they allow further exploration
of the country-level characteristics that may help explain why the relationship between
inputs and quality deviates for some countries. The characteristics that will be used to
help explain cross-country variation relate aspects of the health system to each other,
such as access to technology, funding arrangements, equity, payment systems and quality
measurement.

Dependent variables

To assess the relationship between health care inputs and hospital quality, three
different dependent variables will be used in the analysis: 30-day case-fatality rates for
1) AMI; 2) ischemic stroke; and 3) haemorrhagic stroke. Separate models will be estimated
for males and females. All case-fatality rates have been age standardised to reflect the 2010
OECD population aged 45 and older who have been admitted to hospital for AMI or stroke,
depending on the indicator.

The analysis will use admission-based case-fatality rates. These data refer to the
percentage of patients who die of any cause within 30 days of being admitted to hospital for
one of the conditions of interest (AMI, ischemic or haemorrhagic stroke). The indicator only
captures deaths that occur within the same hospital in which the initial admission took
place.? Data for these indicators are widely available, with 34 and 33 countries reporting
the AMI and stroke case-fatality rates, respectively. The first available year these indicators
were collected as part of the OECD HCQI project was 2000 and some countries now report a
maximum of 13 observations. On average, countries report just over eight observations. The
observation period for this analysis is between 2000 and 2012, although most countries have
thus far reported data up to 2011. While 30-day case-fatality rates reflect the quality of care
including timely transport of patients and effective medical interventions, the indicator
is also influenced by non-quality factors such as hospital transfers, coding practices and
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disease severity. However, these limitations are negated to a considerable extend in this
empirical approach if the non-quality influences are reasonably stable within a country
over the observation period.

Explanatory variables: Health care input

The analysis will explore the relationship between case-fatality rates and two types
of health care inputs measured in terms of hospital expenditure. Financial resources are
a key input into the production of health care which, in turn, is a factor in the production
of health. These data are derived from OECD Health Statistics under the Systems of Health
Accounts (SHA). Hospital-level expenditures are reported by 32 countries and collected on
an annual basis. The data used in the analysis are based on per capita expenditure and
have been converted using 2005 purchasing power parities (PPP) rates with US dollars as
the reference currency.®

However, it should be noted that expenditure data are a broad measure of hospital
resources and do not reflect the amount of hospital resources directed towards CVD care.
Hence, these explanatory variables should be interpreted as indicators of hospital resources
rather than CVD resources.

Explanatory variables: Control (time-varying)

A number of variables will be used in the analysis to control for factors that are
outside the realm of hospital control but may impact on hospital quality. Given the strong
relationship between socio-economic status and health, per capita GDP is used to account
for the income effect that may influence quality of care. Lifestyle factors may also be a
determinant of hospital quality. For example, patients in some countries may, on average,
have worse lifestyles that diminish their chances of survival. However, such factors are
outside of the control of the acute hospital sector and therefore their influence on case-
fatality rates would not reflect the quality of care provided to inpatients. To help account for
this, the percentage of adults who smoke daily and the percentage of the adult population
who are obese are included in the model.

OECD Health Statistics reports two types of obesity indicators. The first indicator is
the percentage of people who are measured as obese (e.g. by asking respondents to weigh
themselves in the presence of the survey administrator). The second obesity indicator
is based on the self-reported weight and height of the respondent. The analysis uses
measured obesity data when available. For countries that do not provide measured data,
self-reported data is used. Typically, self-reported data shows considerably lower levels
of obesity than measured data. To account for systematic differences between the two
measures, a variable is used to indicate which obesity indicator is added to the models.

The average length of hospital stay is also added to the model because it is an important
statistical determinant of case-fatality rates. In effect, in countries where patients tend to
spend more days in hospital, the chances of a death being recorded in hospital are higher
than in countries with shorter lengths of stay. However, this may just be an artefact of
how the data are collected because deaths that occur outside of hospital are not captured
in this indicator.* It is also unclear whether longer lengths of stay reflect sicker patients
or whether they reflect institutional characteristics such as financial (dis)incentives to
discharge patients later. The length of stay is therefore an important control variable, but
its direct relevance to assessing hospital performance is limited.
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Health system characteristics (non-time varying)

The analysis will use a number of health system characteristics to help explain the
relationship between hospital expenditure and hospital quality. A number of variables
have been selected to proxy the characteristics, such as health care access, technology
use, payment systems and quality performance policy. More specifically, the percentage of
health care funded by public sources is used as a proxy for access. The use of diagnostic
machines such as computed tomography (CT) and magnetic resonance imaging (MRI)
scanners is included to indicate access to sophisticated technology. Although both
technologies have wider applications, they are used in the diagnosis of CVD. Hospital
payment mechanism will be proxied by whether or not a country uses global budgets to
pay for hospital care. Quality performance is indicated by whether hospital performance is
measured in a country.

One restriction of the multi-level approach is that the selected health system
characteristic variables cannot vary over time. That is, each health system characteristic
must remain consistent over the entire observation period for each country. This restriction
has some important implications. First, variables such as the use of technology do clearly
vary over time, but only the average use within a country over the observation period was
incorporated into the model. Second, the restriction does not allow for important policy
changes that may have occurred during the observation period. In other words, the model
assumes that variables such as hospital payment systems and measurement of hospital
performance were consistent throughout the observation period.

All variables, except the dummy variables, were transformed into their log values. The
key independent variable of interest (hospital expenditure) and continuous health system
characteristic variables were centred on the overall OECD mean. The Stata 13 software
package was used for all analysis and models were estimated using a maximum likelihood
approach.

Performance is linked to resources but some countries derive more quality
for money

Descriptive results

Table 5.1 presents the descriptive statistics for all dependent and independent variables
used in the models for selected years, along with a brief description of each variable and
its data source. The statistics shown are the mean and standard error of the mean across
countries, as well as the number of countries reporting the data. While the majority of
variables are sourced from OECD Health Statistics, this dataset has been supplemented
with important economic data from the OECD Social Protection and Wellbeing and
National Accounts databases. In addition, the OECD’s Health System Characteristics and
CVD/Diabetes surveys have been used to derive information on hospital payment systems
and the measurement of hospital performance.

An important observation is that the number of countries reporting data is limited in
any given year. For example, while most OECD countries have reported case-fatality rates
at some point in time, some substantial gaps in the data remain because not all countries
have reported these data for all years. This was particularly true for the earlier years of
the observation period. The implication is that, in the regression analysis, the number of
observations will fluctuate depending on the availability of each variable. The low number
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of observations restricts the analytical possibilities. In particular, it will not be possible to
examine the role of multiple health system characteristics within the same model. Instead,
the analysis will examine the role of such characteristics one at a time.

Table 5.1. Variable definitions, descriptive statistics (selected years) and data sources

Definition 2001 2006 2011 Source
Mean Std.dev  Observ. Mean Std.dev  Observ. Mean Std.dev  Observ.

AMI_fem 30-day AMI case-fatality 11.96 2.88 16 8.90 2.51 24 8.42 5.87 24 1
females (age std)

Isc_stroke_fem 30-day ischemic stroke case- 10.16 3.08 16 8.96 2.55 23 8.85 3.59 23 1
fatality females (age std)

Hem_stroke_fem  30-day haemorrhagic stroke 25.94 6.08 16 25.09 6.35 23 21.87 6.35 23 1
case-fatality females (age std)

AMI_male 30-day AMI case-fatality males | 10.81 2.29 16 8.93 2.83 24 7.61 4.16 24 1
(age std)

Isc_stroke_male  30-day ischemic stroke 9.46 3.04 16 8.23 2.60 23 8.03 3.91 23 1
case-fatality males (age std)

Hem_stroke_male 30-day haemorrhagic stroke 24.62 5.35 16 22.95 7.08 23 19.95 5.45 23 1
case-fatality males (age std)

GDP GDP per capita (US PPP) 24158 9579 34 31190 12770 34 35508 14365 34 2

Smok15_fem % females age 15 and over 19.52 6.33 32 17.85 5.81 34 14.01 3.91 15 1
smoke daily

Smok15_male % males age 15 and over 32.34 8.82 32 29.05 8.40 34 23.98 8.83 15 1
smoke daily

Obese_fem % females obese 14.05 7.09 29 16.16 7.84 34 18.43 10.03 14 1

Obese_male % males obese 13.28 5.81 29 15.46 6.67 34 18.23 8.80 14 1

ALOS_circ Average length of hospital stay 8.94 2.74 29 8.63 2.77 31 10.40 5.32 20 1
(circulatory disease - days)

He_hosp Hospital expenditure per capita 804 422 23 934 449 29 1020 470 25 1
(US PPP)

CT_scan CT exams per 1000 population 100 55 3 112 50 1 143 78 17 1

MRI_scan MRI exams per 1000 32.87 29.86 3 37.52 24.11 11 54.72 27.24 17 1
population

HE_public % of health expenditure 0.72 0.11 30 0.71 0.12 33 0.73 0.10 28 1
publicly funded

Gini Gini coefficient’ 0.32 0.07 29 0.32 0.06 34 3

Hosp_GB Countries that pay hospitals 0.41 0.50 34 0.41 0.50 34 0.41 0.50 34 4
with global budgets (yes = 1)

Hosp_perf Countries that measure 0.72 0.46 32 0.72 0.46 32 0.72 0.46 32 4
hospital performance (yes =1)

Note: The Gini coefficient is measure of inequality of income or wealth. A Gini coefficient of zero expresses perfect equality, where all
individuals (households) have equal income. A Gini coefficient of one expresses maximal inequality where only one person (household)
has all the income within a country. The Gini coefficient used in this analysis is for the population measured after the transfer of taxes

and government benefits.

Source: 1) OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.; 2) OECD Social Protection and Well-Being Statistics,

2013; 3) OECD National Account Statistics, 2013; 4) OECD Health Systems Characteristics Survey 2012 and CVD/Diabetes Surveys

Analytical results part 1: Higher spending is related to better quality

Table 5.2 presents the results on the average relationship between health care inputs
and the three case-fatality indicators described above. Separate models are estimated
for males and females. In most models hospital care expenditure is negatively related
to 30-day case-fatality rates. This indicates that, on average, greater health care inputs
are associated with improved quality of care. For both genders, the relationship becomes
statistically significant for AMI and ischemic stroke case-fatality rates. For haemorrhagic
stroke, however, the relationship between expenditure and case fatality is not significantly
different from zero for either females or males.
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Table 5.2. Regression results: Gase-fatality rates by gender

VARIABLES Females Males
(log) AMI Isch_stroke Hem_stroke AMI Isch_stroke Hem_stroke
HE_hosp -0.37*** -0.61*** 0.01 -0.52*** -0.69*** -0.05
(0.14) (0.16) (0.09) 0.17) 0.17) (0.10)
GDP -0.72*** -0.09 -0.42*** -0.78*** -0.60*** -0.19*
(0.12) 0.12) (0.09) (0.13) (0.14) (0.10)
Smok15_fem/male 0.28*** 0.34*** 0.26*** 0.08 -0.13 0.76***
(0.11) (0.11) (0.08) (0.14) (0.15) (0.13)
Obese_fem/male -0.17 0.19* -0.00 -0.06 0.29** 0.16*
(0.11) (0.10) (0.08) (0.13) (0.13) (0.09)
Obese_selfreport -0.09 0.02 -0.11 -0.07 0.10 -0.07
(0.08) (0.08) (0.07) (0.08) (0.08) (0.07)
ALOS_circ 0.34*** -0.14 -0.22%** 0.35%** -0.03 -0.32%**
(0.11) (0.11) (0.08) (0.12) (0.11) (0.08)
Constant 8.63*** 1.98 7.40%** 9.39%** 8.02*** 2.96**
(1.40) (1.41) (1.14) (1.63) (1.71) (1.35)
Observations 177 171 170 177 171 170
Number of groups 26 25 25 26 25 25

Note: Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.10; random slope and intercept models.

All models are expressed in log-log form, which means that coefficients are expressed
in percentage terms. For example, a 1% increase in health expenditure is associated with
an approximate 0.37% and 0.52% decrease in the female and male AMI 30-day case fatality,
respectively. The decrease is because of the negative sign in front of the coefficient.
Health expenditure is even more strongly related to ischemic stroke, with a 1% increase
in expenditure associated with a 0.61% drop for female case fatalities and a 0.69% drop for
males.

Higher income countries generally had lower case-fatality rates, although this
relationship was only weakly significant in one model (haemorrhagic stroke males) and not
at all significant for the female ischemic stroke model. Obesity was associated with greater
case-fatality rates in most models, although this indicator was not statistically significant
in the case of AMI or ischemic stroke in females or males. Smoking was associated with
higher case-fatality rates in the models where it was statistically significant. In the other
models, smoking was not significantly different from zero (no relationship). A longer
average length of stay was significant in a number of models and justifies the inclusion of
this variable in the analysis. However, as previously mentioned, the resultant coefficient
has limited interpretability.

Analytical results part 2: The relationship between spending and quality differs
by country

Having established that hospital expenditure plays a significant role in inpatient AMI
and ischemic stroke care, the next step is to test whether this relationship varies across
countries. To do this, two models were estimated and tested: one model with only random
country intercepts, and the other with random country intercepts and random country
slopes. This concept is shown diagrammatically in Figure 5.1.

Panel A of Figure 5.1 shows a model with a country-specific intercept, estimated on the
basis of each country’s residuals after estimating the model. Line A’ A represents the overall
OECD relationship between hospital expenditure and case-fatality rates. As revealed in
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the first result section of this chapter, this relationship is found to be negative, indicating
that, on average, when hospital expenditure rises, case fatality falls. The random intercept
model, shown in Panel A, estimates a country-specific error term U_ for each country, j
in the sample. Hence, each country has its own estimated intercept indicated by line B'B
and C'C. The size and sign of U_ indicates how far the country-specific intercept deviates
from the overall intercept, which is given by the model’s estimated constant. As the hospital
expenditure variable has been centred, the constant represents the case-fatality rate (in log
form) when hospital expenditure is at the cross-country average. Note that the slope of
country “B” and “C” are the same as the OECD slope, “A”. This indicates that the relationship
between expenditure case-fatality rates is assumed to be fixed across countries.

Panel B illustrates a model where the assumption of a fixed relationship between
expenditure and case fatality across countries is relaxed. In addition to random intercepts
(as per Panel A), the model now also estimates a random slope component, U,, for each
country, j. This random component indicates the extent to which the relationship between
expenditure and quality for country, j, deviates from the OECD average.In the diagram shown,
the U, estimated for country B would be negative, which indicates that the relationship
between expenditure and case fatality has a steeper slope than the overall OECD average
slope (A'A). The interpretation is that country B has been able to extract greater benefits,
in terms of its case-fatality rates, from each additional amount of hospital expenditure,
compared to the OECD average. The U, for country C, however, would be positive, indicating
that its slope is not as steep as the OECD average. For country C, the result would indicate
that, compared to the OECD average, it has extracted fewer greater benefits, in terms of its
case-fatality rates, from each additional amount of hospital expenditure.

Figure 5.1. Cross-country variation in the relationship between expenditure and quality:
A hypothetical example

Panel A: Random intercept Panel B: Random intercept and slope
Case-fatality rate Case-fatality rate
B Arandom intercept Arandom slope term, U, is
term, U, is estimated estimated for each country, j, to
of for each country, j, to B indicate its variation from the

indicate its variation u
from the OECD
average.

OECD average relationship.

0j

Hospital expenditure Hospital expenditure

This part of the analysis tests whether allowing country slopes to vary in the models
(Panel B) improves the fit of the model when compared to just random intercepts (Panel A).
This is done formally on the basis of a likelihood ratio test. Table 5.3 reports the results of
this test, along with the 95% confidence interval for the hospital expenditure coefficient
and the covariance between the random country intercepts and random country slopes.
Results are only shown for the AMI and ischemic stroke models, as the hospital expenditure
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coefficient for the haemorrhagic stroke models failed to reach conventional levels of
statistical significance.

The p-values for the likelihood ratio test are presented in the first row. The values
indicate that the relationship between hospital expenditure and acute care CVD quality
differs between countries. This evidence is strong with respect to the ischemic stroke
models as well as the AMI model for males. Evidence on country differences for female
AMI case-fatality rates is weaker. Table 5.3 also presents the 95% confidence interval for
hospital expenditure coefficient. For the female AMI model, the interval suggests that for
95% of countries the relationship between hospital expenditure and case fatality is between
-1.013 and 0.273. This implies that, for countries on the lower bound, every 1% increase in
hospital expenditure is associated with a 1.013% fall in the female AMI case-fatality rate.
Importantly, the upper bounds for all models exhibit positive values, indicating that for a
small number of countries additional hospital expenditure is not associated with improved
quality. The last row in Table 5.3 shows the degree of covariance between the two random
components of the model: country intercepts and hospital expenditure. Across all models,
the covariance between the random terms takes on a negative value which suggests that
differences between countries in case-fatality rates diminish as hospital expenditure rises
(as is drawn in Figure 5.1, Panel B).

Table 5.3. Testing for country differences in the relationship between hospital
expenditure and CVD quality

Females Males
AMI Isch_ stroke AMI Isch_ stroke

Likelihood ratio test (p-value) 0.060 0.009 0.005 0.001
HE_hosp coefficient (from Table 5.2) -0.37 -0.61 -0.52 -0.69
95% confidence interval of HE_hosp coefficient:

lower bound -1.013 -1.528 -1.604 -1.745
upper bound 0.273 0.308 0.564 0.365
Covariance (HE_hosp; country intercept) -0.044 -0.055 -0.132 -0.161

Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

Figures 5.2 and 5.3 illustrate the results obtained from the models presented in the
tables above. Figure 5.2 combines the female and male models for AMI case-fatality rates
and Figure 5.3 shows the female and male results for ischemic stroke. The horizontal line
(set at zero) represents the average relationship between hospital expenditure and case-
fatality rates across all countries. For example, for the female AMI model this line represents
a value of -0.37, whereas for the male AMI model the line represents a value of -0.52.

The figures also provide estimates of the country-specific deviation from the average
cross-country relationship. It shows the point estimates as well as a 95% confidence interval
to indicate whether the individual country relationship is significantly different from the
OECD average relationship. The interpretation of this is quite specific. For countries that
are above the central OECD line, any additional hospital expenditure has had a relatively
lower impact on quality than the OECD average. It implies a lower performance than the
OECD average. Importantly, being above the line does not automatically imply that higher
expenditures are associated with worse quality. It only implies that, for these countries,
higher expenditure has not led to the same degree of quality improvement compared
to the OECD average. For countries below the OECD line, additional health expenditures
have resulted in better than average improvements in the quality of CVD acute care. These
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countries have witnessed a better than average improvement in case-fatality rates for
every unit of additional expenditure put into the hospital system.

Figure 5.2 shows, that for the majority of countries, the relationship between
expenditure and case fatality is not statistically different from the OECD average. In terms
of female AMI case-fatality rates and hospital expenditure, performance in Finland and
Poland is lower than the OECD average, whereas Denmark has a significantly better than
average performance. For males, Finland and Poland are joined by Spain and Chile in the
lower than average performance, whereas Luxembourg joins Denmark in the better than
average performance ledger.

Figure 5.2. Country-specific relationships between health expenditure and AMI case fatality
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Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

Figure 5.3 presents the country-specific estimates on the relationship between hospital
expenditure and the 30-day case-fatality rates for ischemic stroke. The strongest estimated
performances were found in the Netherlands for both males and females. For male case-
fatality rates, performance was also significantly better than average for Luxembourg and
Norway. Less than average performances were estimated for Chile, Hungary, Mexico and
Israel. The figure also shows that there is slightly more variation across countries for males
than females. The 95% confidence interval encompassed the OECD average for 20 out of
25 countries in the case of female ischemic case fatalities, whereas, for males, country
performance was not significantly different to the OECD average for 16 countries. A similar
pattern can be observed for AMI case-fatality rates.

The results from Figures 5.2 and 5.3 are summarised in Table 5.4. The table indicates
that there is a substantial degree of consistency in country rankings across all models. The
numbers in the boxes refer to the country ranking, with lower numbers representing better
performing countries. The shading of the cells indicates the statistical significance of the
results. Countries such as Denmark, Luxembourg and Norway consistently rank in the top
five of high performing countries. For a few countries, there is considerable variation in
performance depending on which indicators are used. For example, Australia’s performance
ranks highly in terms of AMI case fatality but is low for ischemic stroke. For New Zealand,
the opposite result is shown with a relatively good performance in stroke quality but a lower
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ranking recorded for AMI. It should be noted, however, that the estimated relationships
between expenditure and quality are not significantly different from the OECD average for
either Australia or New Zealand.®

Figure 5.3. Country-specific relationships between health expenditure and ischemic stroke

case fatality
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Analytical results part 3: Do health system characteristics help explain country
performance?

In this final stage of the analysis, attention turns to exploring whether health system
characteristics can help explain the relationship between hospital expenditure and acute
care quality for CVD. In essence, this part of the analysis explores whether certain health
system characteristics are associated with better or worse performance when it comes to
the relationship between expenditure and quality. The analysis is necessarily exploratory
and its results should be regarded as an initial investigation into potential drivers of
performance.

The analysis builds on the previously reported results and introduces a set of health
system characteristic variables into the model. These variables are brought into interaction
with hospital expenditure. Figure 5.4 illustrates the concept of using interaction terms.
Panel A shows the models that have been estimated thus far. It illustrates the relationship
between hospital expenditure (horizontal axis) with the case-fatality rates (vertical axis). The
slope of line A’A is negative, consistent with the results shown in Table 5.3 where, on average,
an increase in hospital expenditure is associated with a fall in the case-fatality rate.

Panel B illustrates the next step in the analysis, whereby the model includes a health
system characteristic variable that is brought into interaction with the health expenditure
variable. In the first instance, consider a dichotomous health system characteristic
variable. For example, the variable could indicate whether or not a country pays hospitals
on a diagnosis-related group (DRG) basis. The variable would take on the value of one for
countries that use DRGs, and zero otherwise. The line B'B now represents the average
relationship between health expenditure and case-fatality rates for countries that do not
pay hospitals through DRG mechanisms. The line C C represents the relationship between
expenditure and case-fatality rates in countries that do use DRG payments systems.
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Table 5.4. Country rankings for case-fatality performance

AMI Ischemic stroke
Female Male Female Male
Australia 2 6 21 19
Austria 10 9 1 9
Belgium 16 20 14 1
Canada 5 4 7 8
Chile 24 23 25 25
Czech Republic 18 13 10 12
Denmark 1 2 3 6
Estonia
Finland 26 26 20 22
France 13 11 9 7
Germany 12 12 13 16
Greece
Hungary 20 24 23 23
Iceland 11 7 5 4
Ireland
Israel 19 15 24 24
Italy
Japan
Korea 21 19 19 20
Luxembourg 3 1 4 2
Mexico 9 14 18 21
Netherlands 7 8 1 1
New Zealand 23 17 12 10
Norway 4 3 2 3
Poland 25 22
Portugal 8 16 6 14
Slovak Republic 17 21 17 18
Slovenia
Spain 22 5 15 15
Sweden 6 5 22 5
Switzerland 14 10 16 17
Turkey
United Kingdom
United States 15 18 8 13
| Better than average | | Average performance | | Worse than average | |

Source: OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en.

The estimated slope for line C'C is derived by adding the hospital expenditure
coefficient to the estimated coefficient of the interaction term. The line C'C is drawn on
the basis that the interaction coefficient has a positive value. In this hypothetical case, this
implies that, in countries with DRG payments, additional hospital expenditure produces
less quality than countries without DRG payments. Of course, the value of the interaction
coefficient could also have a negative value, in which case the line C'C would be underneath
the B'B line.® Importantly, the interaction coefficient should not be interpreted as having a
direct effect on case-fatality rates, but rather as having an indirect effect through hospital
expenditure.

The health system characteristic variables are listed in Table 5.5. These variables are
measured at a national level and can only be considered as a very broad representation
of a national health system. At this level of measurement, the within-country variation
that is very likely to exist is not captured. The HSC variables have been selected as proxies
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of health technology access (MRI and CT exams), equitable access to care (proportion
of hospital spending that is publicly funded), payment systems (dichotomous variable
indicating whether a country funds hospitals on the basis of a global budget, or not) and
quality initiatives (dichotomous variable indicating whether a country actively measures
the quality of hospital performance).

Figure 5.4. The role of health system characteristics in explaining performance:
A hypothetical example

Panel A Panel B

Case-fatality rate Case-fatality rate

Slope = HE_hosp coefficient
+ HE_hosp/HSC interaction coefficient

Slope = HE_hosp coefficient A Slope = HE_hosp coefficient
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Hospital expenditure Hospital expenditure

As noted previously, due to the restrictions of the modelling technique, the selected
health system characteristic variables cannot vary over time. Each health system
characteristic remains constant for each country over the observation period. A further
restriction is the available sample size. This limits our capacity to introduce multiple
health system characteristics within the one model. This is why only one health system
characteristic is modelled at a time. Separate models are estimated for each health system
characteristic. This implies a total of 24 models, with gender specific models for six health
system characteristic variables and two CVD case-fatality outcomes (AMI and ischemic
stroke) (2 x 6 x 2 = 24).

Table 5.5 summarises the results of the models showing only the coefficients of the
interaction terms. The full model results are presented in Annex 5.A2. The value of this
coefficient reflects the difference between the hospital expenditure slope (line B'B in
Figure 5.4) and the health expenditure line that is brought into interaction with the health
system characteristic variable (line C'C). A negative coefficient suggests that the interacted
term improves performance with respect to the relationship between health expenditure
and case-fatality rates. A positive value would indicate a reduction in performance. The
conventional p-values to indicate whether the interaction term is significant are marked
by the asterisks ().

The results shown in Table 5.5 and Annex 5.A2 were estimated using random
intercepts models. Please note that for some models the sample size is reduced to only
68 observations obtained from 16 countries. This particularly affects the models that
examine the role of technology-related HSC variables such as CT scans and MRI scans.

Most interaction terms were not statistically significant. Out of the 24 models with
interaction terms, 14 were not statistically significant at conventional levels. None of the
models that included the gini coefficient turned out to be statistically significant. The
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technology variables also produced non-significant results with the exception of the male
case-fatality rate for ischemic stroke. Here, greater access to high CT and MRI scanners
improves quality performance. There is more consistent evidence that the percentage of
publicly funded hospital expenditure is associated with improved quality performance,
although this evidence was not significant for female AMI case-fatality rates. There is also
some evidence that countries that pay hospitals on the basis of global budgets have been
able to extract greater quality improvements from additional expenditure. However, this
health system characteristic appears to be significant only for AMI case-fatality rates, and
less so for ischemic stroke. Countries that systematically measure hospital performance
also extract greater value from hospital expenditure.

Table 5.5. Summary of health system characteristic results

Interacted terms with HE_hosp Femaes Maies
- AMI Isch. stroke AMI Isch. stroke
MRI scans -0.09 -0.13 -0.10 -0.26***
(0.10) (0.08) (0.09) (0.10)
CT scans -0.13 -0.08 -0.14 -0.30**
(0.14) (0.11) (0.13) (0.13)
HE_public -0.48 -1.03*** -0.85** -1.43***
(0.35) (0.33) (0.35) (0.36)
Gini -0.10 0.20 0.34 0.45
(0.34) (0.30) (0.33) (0.33)
Hosp_GB -0.51*** -0.25* -0.50*** -0.19
(0.14) (0.14) (0.14) (0.16)
Hosp_perf -0.37** -0.26 -0.26* -0.08
(0.15) (0.22) (0.16) (0.23)

Note: Standard errors in parentheses; ** p < 0.01, ** p < 0.05, * p < 0.10; based on random intercept models; controls for
GDP, smoking rates, obesity and length of stay. Full results reported in Annex 5.A2.

Source: OECD Health Statistics 2013 and OECD HSC Survey 2012.

Payment systems, technology, quality measurement are linked to better
hospital performance

This chapter has shown that there is a strongrelationship between hospital expenditure
and the quality of acute CVD care. Greater hospital expenditure is associated with lower
case-fatality rates for AMI and ischemic stroke. This relationship persists after controlling
for a number of factors that may affect case-fatality rates but that are not associated with
hospital performance. The relationship is not statistically significant for haemorrhagic
stroke. This may reflect less within country variation in case fatality rates particularly
during the first half of observation period.

The results also show that there is evidence that the relationship between hospital
expenditure and acute care CVD quality varies across countries; although, it should be
acknowledged that performance in most countries does not significantly deviate from
the overall OECD average. Nevertheless, some countries do perform better than others.
The estimated results for countries such as Denmark, Luxembourg, Netherlands and
Norway show that additional expenditure has been associated with greater than average
improvement in CVD acute care quality. In countries such as Chile, Finland, Hungary,
Israel, Korea, Mexico, Poland and Spain, some models indicate that additional hospital
expenditures have had less impact on CVD quality compared to the OECD average. It
should be noted that these results may not reflect the quality of the care provided in
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hospitals. For example, the Finnish result is likely to reflect the large increases in health
care expenditures over the observation period, but only average quality improvements for
some case-fatality rates.

Despite the lack of statistical significance in the relationship between hospital
expenditure and quality for most countries, the results show considerable consistency
across different case-fatality measures and genders. For all four models considered in this
analysis, countries that perform well in one area tend to perform well in another, and vice
versa. The consistency for most country rankings provides somewhat greater confidence
in the performance estimates.

The results also indicate that certain health system characteristics may have a bearing
on the performance of the acute care system. The results of this exploratory analysis
show that global payment systems and greater health care access are associated with
better performance. In addition, a quality of care initiative such as hospital performance
measurement also appears to have a beneficial relationship with hospital performance.
These findings should be interpreted with care. The results were not consistent across all
models and in some cases the association was only weakly significant. Furthermore, the
health system variables can only be considered as proxies for certain characteristics. It is
possible that these proxy variables confound other unobserved characteristics.

There are several other limitations in this analysis that should be taken into account
when interpreting the findings. First and foremost is the small sample size. Although the
vast majority of OECD countries have reported some case-fatality rates since 2000, there
is a substantial amount of missing data in any given year. The same is true for other
variables in OECD Health Statistics, which restricts the ability to infer strong results from
longitudinal analysis. For most models in this analysis there were around 170 observations
available from 25 to 26 countries, but for some of the models that explored the effect of
health system characteristics, this number dropped to less than 70 observations. The small
sample size restricts the analysis in several ways. In particular, it limits the number of
explanatory variables that can be used in the analysis and may also underestimate some
of the relationships.

Another limitation is that the analysis has focused on only one objective of the
health care system. While the relationship between hospital expenditure and CVD quality
is important, countries also invest in hospital care to provide greater access to care and
reduce morbidity. These aspects have not been examined here and therefore the analysis
can only shed light on one, albeit important, part of hospital performance.

The key explanatory variable in this analysis has been hospital expenditure, obtained
under the Systems of Health Accounts. This variable serves as a proxy for the hospital
resources devoted to CVD care. Obviously, the key underlying assumption is that the
proportion of hospital expenditure devoted to CVD does not vary within countries over
time. Unfortunately, it is not possible to test the validity of this assumption, although work
is currently being undertaken to develop disease-specific expenditures using the Systems
of Health Accounts methodology. This work may in future years provide more detailed
data that can be used to examine the relationship between disease-specific resources and
outcomes. Similarly, work is also being undertaken to develop health-specific purchasing
power parity (PPP) estimates that will permit a more appropriate method of converting
expenditure data into common resource units.
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Summary

Notwithstanding the limitations outlined above, this analysis has developed a better
understanding of the relationship between acute care quality and hospital resources in
the field of CVD care. It has looked at some of the potential factors that may account for
the differences in acute care quality that are routinely used in international comparisons.
This chapter has shown that improvements in the quality of CVD acute care are associated
with higher hospital care expenditure. This is particularly true for AMI and ischemic
stroke care. The results are consistent with the notion that acute care resources remain
an important determinant of health care quality. These results are not predictive of future
success because the relationship between resources and quality may change over time.
This is particular true, for example, when increasing amounts of resources are required to
make smaller gains in quality. Nevertheless, there are indications that some health-system
characteristics can help explain why the relationship between expenditure and quality
differs between countries. The results show that greater access to acute care (as proxied by
the percentage of hospital expenditure that is public funded) is associated with improved
hospital performance. There is also some evidence that countries that pay hospitals on
the basis of global budgets and those that systematically measure hospital performance
have been able to extract greater quality improvements from additional expenditure. Given
the short time span of the data on which this study is based, it may be of value to repeat
this type of analysis in future years, as the OECD Health Statistics develops into a stronger
longitudinal dataset.

Notes

1. See, for example, Mobley and Magnussen (1998), Steinmann et al. (2004), Dervaux (2004) and Linna
et al. (2006).

2. A better measure of hospital quality is an indicator that captures mortality more broadly than just
those that occur in the same hospital as the initial admission. While the OECD does collect such
broader indicators, only a limited (albeit growing) number of countries have the infrastructure to
collect these data. The number of countries able to report this information is too small for the
purposes of this analysis.

3. Economy-wide GDP PPPs were used for this analysis. In future years, it will become possible to
convert expenditure data using health-specific PPPs that will more accurately reflect cross-country
hospital price variations.

4. Abetter indicator of case fatality would be to collect mortality data regardless of whether the death
occurred in or outside of hospital. See note 2.

5. One potential reason for the differences between countries observed in Figures 5.2 and 5.3 is that
it may take increasing resources to continually improve quality of care. If this type of relationship
were true, it would imply that countries at high level of quality would need to invest greater
resources to achieve the same amount of improvement compared to countries who have lower
quality levels. This suggests a non-linear relationship between expenditure and quality. To test for
this, a quadratic health expenditure term was added to the model. The results showed that the
quadratic relationship was not statistically significant at conventional levels. However, this results
may be related to the short time-frame over which the analysis is conducted and the small number
of observations per country. It would be important to test for non-linear relationships if longer
time-periods are evaluated.

6. The interpretation of the interaction term is slightly more complicated when the health system
characteristic variable is continuous (e.g. average number of CT exams in a country) compared to
a dichotomous variable, although the same principle shown in Figure 5.4 applies. In the case of
a continuous health system characteristic interaction term, instead of having just one potential
alternative line (as in C'C) there are many alternative lines, depending on the multiple potential
values that the health system characteristic variable can take.
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5. ACUTE CARE CARDIOVASCULAR DISEASE: EXAMINING HOSPITAL PERFORMANCE

ANNEX 5.A1

Empirical framework for analysing acute care
CVD performance

Econometric techniques are employed to assess health system performance in CVD
outcomes. The empirical strategy is based on the Or et al. (2005) study using a multilevel
model approach to estimate the relationship between health care resources and CVD
outcomes across countries and over time. Or et al. (2005) exploited the longitudinal nature
of OECD Health Data. The model will use the repeated observations over time (level 1)
nested at a higher country level (level 2). In the first instance, the analysis will examine
the relationship between health care inputs and outcomes, after controlling for a range of
health and non-health factors: At this most basic level, the model will look like this:
Yi=Bi+ Byl +o,x, +e (equation 1)

where y, represents an indicator of health outcome, y, for country i at time period t.
The set of variables I represent a health care input that varies by country and over time.
The vector x is a set of p control variables that can vary over time. The coefficient g, varies

by country while e is the residual error term for the ith country in year t and is assumed to
be normally distributed with a mean of zero.

The first model assumes that the relationship between the input and outcome is the
same across countries; however, the use of multi-level models provides greater flexibility
to estimate country-specific slopes. Equation 2 estimates performance on the basis of the
country’s own performance in converting inputs to outputs, compared to the average OECD
level:

Yo=Bi+ Byl +o,x, +e (equation 2)

Equation 2 is an extension of equation 1 where both coefficients g, and g, vary by
country. Under this model, each country is characterised by a different intercept, f; as
well as a different slope coefficient, g, for health care inputs. Across all countries, these
coefficients have a distribution with a given mean and variance. Each country’s ff coefficient
comprises an average effect across countries as well as a country-specific deviation from
that average. Exploring the variability around B, will be of particular interest in assessing
each country’s capacity to convert health care inputs into health care outputs.
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ANNEX 5.A2

Full CVD acute care performance analysis results

Table 5.A2.1. GVD acute care performance analysis results

Females
VARIABLES - - -
AMI case-fatality Ischemic stroke case-fatality

HE_hosp -0.28* -0.25 -0.41*** -0.22* -0.13 -0.03 -0.47*** | -0.40*** -0.66*** -0.32***  -0.24** -0.12

(0.17) (0.16) (0.13) (0.13) (0.11) (0.15) (0.15) (0.14) (0.15) (0.11) (0.12) (0.22)
MRI scans * -0.09 -0.13
HE_hosp

(0.10) (0.08)
CT scans * -0.13 -0.08
HE_hosp

(0.14) (0.11)
He_pbl * -0.48 -1.03***
HE_hosp
(0.35) (0.33)
Gini -0.10 0.20
coefficient *
HE_hosp
(0.34) (0.30)
Global budget -0.51*** -0.25*
payment *
HE_hosp
(0.14) (0.14)
Hosp. perf. * -0.37** -0.26
HE_hosp
(0.15) (0.22)

GDP -0.47** -0.46**  -0.70*** -0.81*** -0.69*** -0.74*** -0.10 -0.13 -0.09 -0.30*** -0.17 -0.20

(0.19) (0.19) (0.12) (0.12) (0.12) (0.12) (0.16) (0.16) (0.13) (0.10) (0.13) (0.13)
Smok15 0.32** 0.32** 0.28***  0.30***  0.33***  0.28*** 0.27** 0.29** 0.29***  0.24***  0.35***  0.33***

(0.15) (0.15) (0.10) (0.10) (0.10) (0.10) (0.13) (0.13) (0.10) (0.09) (0.10) (0.10)
Obese -0.13 -0.11 -0.12 -0.15 -0.21** -0.10 0.08 0.11 0.21** 0.08 0.15 0.21**

(0.15) (0.15) (0.11) (0.11) (0.10) (0.11) (0.15) (0.15) (0.10) (0.10) (0.10) (0.10)
Obese_ -0.12 -0.11 -0.06 -0.08 -0.10 -0.04 0.01 0.03 0.07 0.01 0.05 0.08
selfreport

(0.11) (0.11) (0.08) (0.08) (0.08) (0.08) (0.09) (0.09) (0.08) (0.07) (0.08) (0.08)
ALOS_circ 0.17 0.20 0.41***  0.49***  040***  0.48*** -0.12 -0.01 -0.01 0.19* 0.10 0.14

(0.19) (0.18) (0.12) (0.12) (0.10) (0.11) (0.17) (0.16) (0.12) (0.10) (0.11) 0.11)
Constant 6.19***  6.01***  812***  9.10***  815***  8.26™** 2.48 2.39 1.72 3.92%** 2.22 2.40

(2.10) (2.08) (1.39) (1.42) (1.34) (1.37) (1.79) (1.79) (1.48) (1.22) (1.47) (1.49)
Observations 68 68 177 170 177 177 68 68 171 164 171 17
Number 16 16 26 26 26 26 16 16 25 25 25 25
of groups
160 CARDIOVASCULAR DISEASE AND DIABETES: POLICIES FOR BETTER HEALTH AND QUALITY OF CARE © OECD 2015



5. ACUTE CARE CARDIOVASCULAR DISEASE: EXAMINING HOSPITAL PERFORMANCE

Table 5.A2.1. GVD acute care performance analysis results (cont.)

VARIABLES - Males - -
AMI case-fatality Ischemic stroke case-fatality
HE_hosp -0.25 -0.22 -0.50***  -0.30** -0.19* -0.13 -0.58*** | -0.47***  -0.75***  -027**  -0.33** -0.34
(0.17) (0.16) (0.13) (0.12) (0.11) (0.15) (0.18) (0.17) (0.15) (0.13) (0.13) (0.23)
MRI scans * -0.10 -0.26***
HE_hosp
(0.09) (0.10)
CT scans * -0.14 -0.30**
HE_hosp
(0.13) (0.13)
He_pbl * -0.85** -1.43***
HE_hosp
(0.35) (0.36)
Gini 0.34 0.45
coefficient *
HE_hosp
(0.33) (0.33)
Global budget -0.50*** -0.19
payment *
HE_hosp
(0.14) (0.16)
Hosp. perf. * -0.26* -0.08
HE_hosp
(0.16) (0.23)
GDP -0.35 -0.33 -0.67***  -0.71***  -0.72*** -0.73***  -0.40* -0.42*  -0.44***  -057***  -057***  -0.58***
(0.21) (0.21) (0.14) (0.14) (0.13) (0.14) (0.24) (0.24) (0.15) (0.14) (0.15) (0.15)
Smok15 0.46* 0.50* 0.25* 0.37** 0.20 0.20 0.02 0.06 -0.03 0.29* -0.04 -0.04
(0.26) (0.25) (0.14) (0.14) (0.13) (0.14) (0.26) (0.26) (0.15) (0.15) (0.16) (0.16)
Obese 0.08 0.12 -0.00 -0.07 -0.06 -0.05 0.45** 0.52** 0.28** 0.28** 0.25* 0.26*
(0.18) (0.18) (0.13) (0.13) (0.13) (0.13) (0.20) (0.21) (0.14) (0.13) (0.14) (0.14)
Obese_ -0.05 -0.03 -0.01 -0.03 -0.04 -0.01 0.15 0.19 0.13 0.11 0.12 0.13
selfreport
(0.11) (0.11) (0.08) (0.08) (0.08) (0.08) (0.12) (0.12) (0.08) (0.08) (0.09) (0.09)
ALOS_circ 0.04 0.09 0.42***  0.44***  051***  0.54*** -0.08 0.04 0.11 0.22** 0.32***  0.33***
(0.19) (0.17) (0.12) (0.11) (0.10) (0.10) (0.20) (0.19) (0.12) (0.11) (0.12) (0.12)
Constant 3.95 3.39 7.35%**  7.49%**  7.96***  7.96*** 5.12* 472 5.69***  578***  6.65***  6.65**
(2.85) (2.79) (1.63) (1.63) (1.59) (1.64) (3.10) (3.16) (1.79) (1.65) (1.84) (1.85)
Observations 68 68 177 170 177 177 68 68 17 164 17 171
Number of 16 16 26 26 26 26 16 16 25 25 25 25
groups
Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10; based on random intercept models.
Source: OECD Health Statistics 2013 and OECD Health Systems Characteristics Survey 2012.
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Chapter 6

Adherence to recommended
cardiovascular care
in OECD health systems

Despite the potential for practice guidelines to improve health care outcomes, there
is evidence that they are adopted too slowly or are applied inconsistently within
and across countries. The lack of adherence to recommended clinical practice can
have adverse effects on patient outcomes as well as higher health care costs.
Chapter 6 reports on the analysis of the European Society of Cardiology’s long-term
registry of heart failure. It examines cross-country and within-country variations in
recommended heart failure practice and analyses whether the degree of adherence
can be explained by health system characteristics and policies across countries.

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli
authorities. The use of such data by the OECD is without prejudice to the status of the Golan Heights,
East Jerusalem and Israeli settlements in the West Bank under the terms of international law.
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6. ADHERENCE TO RECOMMENDED CARDIOVASCULAR CARE IN OECD HEALTH SYSTEMS

Improving adherence to chronic heart failure treatment is an important
health care issue

Heart failure! is a common and serious condition in industrialised countries, affecting
approximately 2% to 3% of the population; rising to around 10% among those aged 70 years
and older. Patients suffer poor quality of life with constant fatigue and fluid accumulation
and congestion in the lungs as well as a high risk of mortality (Dickstein, 2008; McMurray,
2012).In Sweden, for example, the three year mortality rate after first diagnosis was between
17% and 19% and for those aged 65 and older it was between 36% and 41% (Shafazand et al.,
2009). Heart failure is a common reason for admissions and accounts for around 14% of all
CVD-related hospital admissions in OECD countries (OECD, 2013).

Survival of patients with chronic heart failure (CHF) has improved over the last two
decades. Several trials have concluded that outpatient medical treatment with blockers of
the renin-angiotensin-aldosterone system (ACE inhibitors, angiotensin receptor blockers
and mineralo-corticoid antagonists) and beta-adrenergic, combined with fluid management
and controlled exercise can improve survival rates of heart failure (CONCENSUS, 1987; SOLVD
Investigators, 1991; SOLVD Investigators, 1992; CIBIS-II, 1999; MERIT-HF, 1999; Packer et al.,
2002; Pitt et al., 1999). This evidence has now been widely incorporated in clinical practice
guidelines that provide practitioners and patients with recommendations on optimum care.
Patients receiving recommended care have been shown to improve survival and quality of
life (Dickstein et al., 2008; Bonnow et al., 2011; Jessup et al., 2009; McMurray et al., 2012).

However, despite the potential for practice guidelines to improve health care outcomes,
there is evidence that they are adopted too slowly or are applied inconsistently (Fonarow et
al., 2005; Stafford et al., 2003; Maggioni et al., 2013a; Maggioni et al., 2013b). This often leads
to suboptimal care and fails to deliver further improvements in the quality of patient care
and health outcomes.

Previous research has indicated that some aspects of the structure and organisation
of the health system play an important role in explaining patient adherence to guideline
recommendations. Among Medicare beneficiaries with chronic heart failure, for example,
a USD 10 increase in out-of-pocket costs for pharmaceuticals was associated with a
decrease with patients filling prescriptions and, in turn, a 6% to 9% increase in the risk of
hospitalisation for CHF (Cole et al., 2006). Enrolment in a disease management programme
has also shown to improve survival amongst CHF patients (Galbreath et al., 2004). The
studies provide some indication that health systems that can provide patients with greater
access to high quality care can improve outcomes.

This evidence suggests that there is considerable room for improvement in the
management of chronic heart failure patients. However, one of the limitations of many
adherence studies is that they often define the use of guideline-recommended “optimal
therapy”, usually as the proportion of patients who received these treatments, without due
regard to the potential clinical reasons why a patient may not be adherent to a particular
recommendation.
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A more recent study using ESC’s Heart Failure Long-Term Registry data from
21 European and Mediterranean countries, found considerable evidence of non-adherence
to current guidelines (Maggioni et al., 2013b). While only around 5% of CHF patients were
considered undertreated with respect to any specific type of medication they were using,
between 70% and 82% of CHF patients had failed to reach their recommended target dosage.
For around 1/3 of those patients there was no reason why the recommended dosage had
not been adhered to.

One of the conclusions of this paper was that the lack of adherence could be due to
1) the preferences of physicians in not prescribing all recommended treatments because
they consider that there is sufficient evidence underpinning the guidelines or 2) to their
lack of knowledge of current standards, or 3) due to external constraints imposed by
the health care system, funding and infrastructure. Another potential reason for non-
adherence is related to patient characteristics. These may relate to clinical reasons such
as contraindications or comorbidities, but may also relate to socio-economic variables
including costs and access to care as well as the patient’s perceived benefits of care.

When taking these factors into consideration, there is an important need to develop
a better understanding of the role of health system structures and organisation to
help explain adherence to recommended treatments. Such an exploration can produce
important information for both clinicians and policy makers to better understand the
sources of cross-country and within country variation in guideline adherence. Ultimately,
this understanding can help improve the design of health systems policies for the benefit
of patients.

The purpose of this study was to investigate whether a patient’s country of residence
is an independent determinant of non-adherence to clinical practice guidelines. It also
examines the extent to which patient adherence varies within countries. Finally, the analysis
seeks to develop a better understanding of the role of patients’ clinical characteristics and
health system characteristics can have on non-adherence to recommended care.

Combining individual patient and national health system data to study
the problem of adherence

Data and variable selection

To undertake the analysis, three different sources of data were combined: the ESC’s
Heart Failure Long-Term Registry, the OECD’s Health System Characteristics Survey and the
OECD Health Statistics 2013 Database.

Patient level data: The ESC’s Long-Term Heart failure Registry

The ESC’s Heart Failure Long-Term Registry is a prospective observational study,
conducted in 211 Cardiology Centres across 21 European and Mediterranean countries.
Centres were selected by the national cardiology societies of each country in a way that it
involved a broad spectrum of cardiology and/or HF units following outpatients with HF and
admitting patients with acute, pre-existing or new-onset of HF. The number of participating
centres for each country was decided according to the number of inhabitants in each
country. From May 2011 to December 2013, a total of 17 901 patients aged over 18 years
old were enrolled on a “one day per week” basis for 12 consecutive months. Patients were
recruited via their presentation at one of the participating Cardiology Centres and classified
on the basis of their presentation at an outpatient (chronic HF patients) or inpatient setting
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(acute HF patients). The registry collects information on the clinical epidemiology as well
as the diagnostic and therapeutic processes applied for these patients in each country.

The ESC Long-Term Registry aimed to reflect “real-world” management from a variety
of hospitals, representing all levels of complexity, and from all regions of Europe and
Mediterranean countries. In the ESC Long-Term Registry detailed information has been
obtained not only on patient characteristics and the use of procedures and treatments,
but also on the reasons why recommended pharmacological or non-pharmacological
treatments are not appropriately utilised in patients with HF. This information has generally
not been available from previous administrative datasets, trials, or registries.

To maximise representativeness of participating centers, the number of centres for
each country was decided according to the number of inhabitants in that country. As far
as possible, the centres were selected to represent a balanced proportion across a different
range of facilities for cardiology.

For the purpose of this analysis, only patients living in OECD countries were considered.
Acute HF patients were excluded as well as chronic HF patients for whom the ejection
fraction was not available or preserved (i.e. higher than 45%). This is because the clinical
practice guidelines recognise that for these patients there is considerable heterogeneity in
trial evidence about the effect of different treatments on patient outcomes. In the absence
of evidence-based recommendations, adherence is harder to define for acute HF patients
and for those with chronic HF and preserved ejection fraction. Figure 6.1 provides patient
disposition information for this analysis.

Figure 6.1. ESC-HFA Heart Failure Long-Term Registry: Patient disposition

Total number
n.17.901 pts

non-0ECD

countries

n.5.712 pts

OECD countries
n. 12.189 pts

Sweden

n.572 pts

Pts with available
adherence data

n. 11.617 pts

Hospitalised HF patients

n. 3.357 pts

Chronic HF patients

n. 8.260 pts

Missing ejection
fraction data
n. 1.303 pts

HF preserved

EER
n. 1.653 pts

HF reduced EF
n. 5.304 pts

Source: ESC Long-Term Heart Failure Registry, 2013.
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For drug treatment of patients with chronic heart failure and reduced ejection fraction,
non-adherence to ESC guidelines was defined as all patients:

@ not treated with at least one of the two recommended treatments (ACE inhibitors/ARBs
and beta-blockers); or

e treated with both ACE inhibitors/ARBs and beta-blockers, but with a dosage of at least
one of the two drugs with less than 100% of the recommended dosage; and

@ absence of a documented contraindication or intolerance (reported as unknown and
other in non-adherent).

All patients for whom information on non-adherence to drug treatment was unknown
were excluded.

Selected variables for patient-level characteristics

Twenty-one variables were selected as the most suitable patient-level candidates to be
examined for their association with non-adherence to ESC guidelines on drug treatment.
These variables include demographic characteristics (age and gender), presenting vital
signs and symptoms (systolic blood pressure — SBP), heart rate, NYHA class, etiology of
heart failure, laboratory test results [left bundle branch block at ECG, ejection fraction (EF),
sodium, creatinine], classical cardiac risk factors [body mass index (BMI), diabetes mellitus,
hypertension], comorbid condition and vascular history [history of stroke, atrial fibrillation,
mitral regurgitation, depression, chronic obstructive pulmonary disease (COPD), chronic
kidney dysfunction (CKD), peripheral arterial diseases (PAD)], indication for a device
[implantable cardioverter defibrillator (ICD) or cardiac resynchronisation therapy (CRT)].

National level data: OECD Health System Characteristics survey and OECD Health
Statistics 2013 Database

The OECD Health System Characteristics survey collects information on a wide range
of health system characteristics including coverage of health services and products,
provider payment systems, health care financing arrangements, provision of health care
and governance structures (Paris et al., 2010). One questionnaire is completed per country
and responses are generally co-ordinated by national bodies such as the Ministry of Health.
In all 33 out of 34 member countries responded to the survey, although not all countries
completed all questions. This analysis used responses from the 2012 survey wave.

Some quantitative national level variables were drawn from OECD Health Statistics
2013.This dataset offers the most comprehensive source of comparable statistics on health
and health systems across OECD countries. It includes numerous data on a wide range of
topics including health resources and activities as well as health expenditures. In addition,
the 2011 wave of Eurostat’s Statistics on Income and Living Conditions (EU-SILC) was used
to obtain data on the percentage of people who reported that they did not visit their doctor
in the previous 12 months when they felt they needed health care.

Selected variables for country-level characteristics

Fifteen variables related to access, resources and quality were selected for the analysis
and used as “group-level” variables. These variables are described in Table 6.1 along with
their country-level values. For the access to care variables, the proportion of the population
reporting that they had skipped a doctor consultation, the out-of-pocket expenditures for
medical goods and outpatient care, the patient payment mode for health care services (free
at the point of care, co-payments or full payment but reimbursed afterwards) as well as the
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annual number of doctor consultations per capita per year were examined in this analysis.
With regards to resources, the share of ambulatory care on total health expenditure, the
number of generalists per 1 000 population and variables related to how the primary care
system is organised (main employment status for generalists, payment status, incentives
or obligation to register with a general practitioner) were included. The variables related to
quality describe the way medical education is managed, whether patient information are
stored and exchanged across providers and if incentives or obligation to comply with drug
treatment guidelines exist.

Table 6.1. Descriptive national health system characteristics data by country

Country level values
AUT CZE DNK EST FRA GRC HUN ISR ITA° POL PRT SVK SVYN ESP TUR

Variable description

Percentage share of ambulatory care 19 203 225 158 236 176 194 472 243 331 227 20 211 148
expenditure of total health expenditure

Number of GPs (per 1 000 population) ~ 1.58 07 073 082 159 03 034 069 09 045 2 041 051 075 056

Average out of pocket costs on 274 80 196 67 92 366 156 280 86 136 116 266 320
outpatient care (per capita USD PPP)

Average out of pocket costs on medical 255 174 218 137 150 191 222 169 205 254 299 148 227

goods (per capita USD PPP)

Average annual doctor consultations 6.9 1 46 6 6.7 4 116 6.2 6.6 41 116 6.4 7.4 7.3
(per capita)

Percentage of population skipping a 24 35 3.8 59 4.7 7.7 7.8 72 143 2.6 53 03 6.8 18.3
doctor consultation

Health services free at the point of care 0 1 0 1 1 1 0 0 1 0 1 1 0 1
(1 = co-pay; 0 = free)

GPs employment status (1 = mostly 0 0 0 0 0 0 1 1 0 1 1 1
publicly employed; 0 = mostly self-

employed)

GP payment system (1= others; 0 = fee 0 1 1 1 0 1 1 1 1 1 1
for service)

Obligation or incentives to register with 1 0 0 0 1 0 1 0 0 0 0 0

aGP (1 =no; 0 =yes)

Formal requirements for accreditation 1 0 1 0 0 0 1 1 0 0 0 0

needed for primary care practices

(1=no; 0 = yes)

Formal system of continuous medical 0 0 1 0 1 0 0 0 0 1 0 0
education (1 = no; 0 = yes)

Use of a patient registration system 0 0 0 0 0 0 0 0 1 0 0 0
(1=no; 0 =yes)

Electronic exchange of information 0 0 0 0 0 1 0 1 1 0 1 0
between providers (1 = no; 0 = yes)

Incentives to comply with treatment 1 1 0 1 0 0 0 0 0 0 0

guidelines (1 = no incentives; 0 = yes)

Source: OECD Health Statistics 2013; OECE Health Systems Characteristics Survey 2012 and OECD HCQI Questionnaire on Health Information
Infrastructure 2012.

Statistical analysis

The first step aimed to identify those patient-level and country-level variables that
could significantly predict adherence to guideline drug treatment. In selecting these, each
variable was examined for their univariate association with non-adherence using simple
logistic regression. In the second step, given the hierarchical nature of the data (patients
nested within countries), the suitability for a hierarchical model was tested in an empty
model with the country identifier as random intercept. All patient-level variables were then
included in the model. Next, group-level covariates were added and examined one at a
time. The association between non-adherence and each covariate was calculated using
odds ratios (OR) with 95% confidence intervals (CI).
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Results show substantial cross and within country variation found
in adherence

Descriptive statistics

Out of the initial 17 901 patients who were included in the ESC’s Heart Failure Long-
Term Registry, 5 304 were retained for the analysis of non-adherence to drug treatment.
Table 6.2 lists the number of patients enrolled, the number of centres and the non-
adherence to guidelines for drug treatment (expressed in percentage) within each country.
A total of 1 290 (24.3%) patients were respectively non-adherent to ESC guidelines on drug
treatment (Table 6.2). Estonia and Greece had the highest percentage of patients being non-
adherent to drug treatment (respectively 73.3% and 72.9%) while Portugal and the Slovak
Republic had the lowest percentage (10.5% and 16.5%).

Table 6.2. Number of patients enrolled, number of centres and non-adherence
to drug treatment

Number of centres ) Non-adherence to drug
- - - Number of patients
All'in sample With > 10 patients treatment (%)
Austria 4 4 135 17.0
Czech Republic 7 7 379 21.1
Denmark 23 3 185 38.4
Estonia 2 1 30 73.3
France 12 10 370 17.8
Greece 4 1 59 729
Hungary 5 4 271 15.9
Israel 2 2 309 17.8
Italy 17 15 896 30.6
Poland 17 5 269 30.9
Portugal 10 9 428 10.5
Slovak Republic 4 2 121 16.5
Slovenia 8 5 92 18.5
Spain 20 17 1655 25.6
Turkey 5 3 105 23.8
Total 140 52 5304 24.3

Source: ESC Long-Term Heart Failure Registry 2013.

Non-adherence to medication guidelines: Across and within country variation

To examine within and across country variation, patients were grouped on the
basis of their treating centre. For each of the 140 centres, the level of non-adherence was
calculated. Figure 6.2 shows the median level of non-adherence within each country as
well as the range of non-adherence results, using treating centres as the unit of analysis.
The line inside the box shows the median level of non-adherence within a country. This is
the level where 50% of centres have a better level of non-adherence and 50% record worse
levels. The box indicates the interquartile range of non-adherence within each country.
Twenty-five percent of centres within a country perform better that the top line of the box
and 25% perform worse than the bottom line of the box. Hence, the size of the box is one
measure of the extent of variation within a country. When the box is relatively narrow, the
difference in non-adherence across centres is small. The “whiskers” extending beyond the
box, represent the distance between the 25th percentile and the 10th percentile centre. Thus
each “whisker” captures a further 15% of centres. The absence of a box or whisper indicates
that there are too few centres within a country to calculate these ranges.
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The variability of non-adherence across all centres was relatively high, particularly in
countries such as Denmark, Poland and the Slovak Republic where non-adherence ranged
from 0% to 100% within these countries (Figure 6.2, Panel A). However, these extreme
values were mostly reported by centres with very small patient samples. Panel B shows
the within country variability when very small centres returning fewer than ten patients
to the sample are excluded from the sample.? This further restriction has a marked effect
on within-country variation in countries such as Denmark and Poland, but has reduced the
number of centres in the sample to just one in Estonia and Greece.

Figure 6.2. Non-adherence in participating centres,
within and across country variation
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% of patients not adherent

10

! hl i“ “iLT

AUT CZE DNK ESP EST FRA GRC HUN ISR ITA POL  PRT SVK SVN TUR

Excludes outside values

Panel B: Centres with sample of 10 or more patients
% of patients not adherent
1.0

0.8
06
04 |

=
‘KX L.

AUT CZE DNK  ESP EST FRA GRC  HUN ISR ITA POL PRT SVK SVN TUR
Excludes outside values

Source: ESC Long-Term Heart Failure Registry, 2013.

As shown in Panel B of Figure 6.2, participating centres in Portugal and Slovenia report
the lowest levels of non-adherence with median levels of 8% and 10%, respectively. Along
with Denmark, the within-country variation is also very low in Portugal, with interquartile
ranges of less than six percentage points reported among participating centres with at
least ten patients. Variability was relatively high, with interquartile ranges of more than
40% in the Czech Republic, France, Israel and Italy.

To some extent the variability within a country may be driven by the fact that there
are more participating centres in some countries than others, depending on the number
of inhabitants in each country. Variability may rise with more centres. Some care therefore
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needs to be taken when comparing the degree of within country across countries. However,
even when comparing countries with large sample sizes, considerable differences remain.
For example, while Italy has better overall adherence, the degree of variation is considerable
lower in Spain. This suggest that while Italian patients are more likely to be adherent to
treatment guidelines, the choice (or location) of treating centre has less of a bearing on
adherence in Spain.

Patient and country baseline characteristics associated with non-adherence

Table 6.3 shows the characteristics of the study population as well as odds ratios for
non-adherence estimated by univariate models. Non-adherent patients for drug treatment
were more likely to be older, have an EF between 30% and 45%, be classified in NYHA I or II
and have mitral regurgitation but were less likely to have COPD and be indicated for an ICD
than adherent patients.

A number of country’s characteristics were significant predictors of non-adherence
in the univariate analysis. Some country-level variables such as the average out-of-pocket
costs and share of health expenditure on ambulatory care were statistically significant but
returned odds ratios very close to one. This indicates very low predictive power for these
variables.

A number of the resource, payment and quality variables had strong associations
with non-adherence. More GPs per 1 000 population was linked to lower levels of non-
adherence. Countries where GPs were mostly privately employed or were paid on a fee-for-
service basis also had lower levels of non-adherence.

Higherlevels of non-adherence were observed in countries with no formalrequirements
for primary care practices to be accredited, where there was no patient registration system,
electronic exchange of information between providers were not in use and where there
were no incentives to comply with treatment guidelines or practice protocols.

Explaining non-adherence with patient and country-level information:
Results from multivariate analysis

Having examined the univariate relationships between non-adherence, patient and
country level characteristics, the analysis will now examine whether country of residence is
significant driver of adherence to treatment guidelines. This part of the analysis utilises the
hierarchical nature of the data where both patient-level and country-level characteristics
can be examined simultaneously.

The multi-level multiple logistic regression results are summarised in Table 6.4. To
test the suitability of a multilevel model, the intraclass correlation® was examined in the
empty multilevel model, which only included the identifiers for patients and countries
without any predictor variable. It shows that 17.5% of the total variability is explained by
differences between countries.

Havingestablished the significance of country of residence, patient-level characteristics
were added to the analysis (Model 1). This slightly reduced the ICC by 0.3%. The results
suggest that having mitral regurgitation (OR = 1.3, CI = 1.1-1.6) significantly increases the
probability of being non-adherent while having an ejection fraction below 30% (OR = 0.8,
CI=0.7-1.0), having a COPD (OR = 0.6, CI = 0.5-0.8), being classified in NYHA III or IV (OR = 0.8,
CI = 0.6-1.0) significantly decrease the probability of being non-adherent.
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Table 6.3. Characteristics of the study population and odds ratio for non-adherence estimated
by univariate models

) Adherent (n = 4014) Non-adherent (n = 1290)
PATIENT-LEVEL variables OR 95% Cl P-value
N % N %

Age 0.00

Below 65 years old 2083 51.9 609 47.2 Ref

65-75 years old 1155 28.8 368 28.5 1.1 0.9-1.3 0.30

Above 75 years old 776 19.3 313 243 14 1.2-1.6 0.00
Men 3118 7.7 978 75.8 0.8 0.8-1.0 0.17
Body mass index 1.0 0.94

Below 22 kg/m? 361 9.0 114 8.9 1 0.8-1.2 0.86

22-25 kg/m? 792 19.8 259 20.3 Ref

Above 25 kg/m? 2 846 71.2 905 70.8 1.0 0.8-1.1 0.89
Ejection fraction below 30% 2001 49.9 570 442 0.8 0.7-0.9 0.00
NYHA Il or IV 1048 26.1 289 22.4 0.8 0.7-1.0 0.01
Heart rate above 70 bpm 1755 437 563 43.6 1.0 0.9-1.1 0.96
SBP (%) 0.32

Below 110 mm Hg 1348 33.6 411 31.9 1.0 0.8-1.1 0.21

110-130 mm Hg 1614 40.2 516 40.0 Ref

Above 130 mm Hg 1051 26.2 363 28.1 1.1 0.9-1.3 0.16
Creatinine above 1.5 mg/dL 728 19.4 247 20.6 11 09-1.3 0.37
Sodium below 136 mEq/L 392 10.9 139 12.2 1.1 0.9-14 0.21
Ischemic aetiology 1883 46.9 635 49.2 11 1.0-1.2 0.15
Atrial fibrillation 1363 34.0 444 34.4 1.0 0.9-1.2 0.76
Left bundle branch block 807 22.1 263 239 11 0.9-13 0.23
Mitral regurgitation 1128 28.5 405 326 1.2 1.1-14 0.01
COPD 634 15.8 156 12.1 0.7 0.6-0.9 0.00
PAD 478 11.9 170 13.2 1.1 0.9-14 0.23
CKD 793 19.8 242 18.8 0.9 0.8-1.1 0.43
Diabetes mellitus 1344 33.5 432 33.5 1.0 0.9-11 1.00
Prior stroke 365 9.1 122 9.5 11 0.8-1.3 0.69
Depression 305 7.6 80 6.2 0.8 0.6-1.0 0.09
COUNTRY-LEVEL variables
ACCESS
Population skipping a doctor consultation 6.3+3.2 6.8 + 3.1 11 1.0-1.1 <.0001
Health services free at the point of care 2126 54.3 698.00 55.0 1.0 0.9-1.2 0.70
Out of pocket expenditures on medical goods (per capita 213 + 36 210 + 31 1.0 1.0-1.0 0.03
USD ppp)
Out of pocket expenditures on outpatient care (per capita 215 +100 229 +104 1.0 1.0-1.0 <.0001
USD ppp)
Annual doctor consultations (per capita) 74+22 72+20 1.0 0.9-1.0 0.02
RESSOURCES
Share of ambulatory care on total expenditure 245+7.7 23.0+6.6 1.0 1.0-1.0 <.0001
Number of GPs (per 1 000 population) 09+05 08+0.4 0.6 0.5-0.7 <.0001
GPs mostly self-employed or privately employed 1115 33.4 302 26.8 0.7 0.6-0.9 <.0001
GP’s payment using fee-for-services 340 115 66.00 6.1 0.5 0.4-0.7 <.0001
Obligation or incentives for registration with a GP 3443 90.0 1102 90.1 1.0 0.8-1.3 0.92
QUALITY
Formal requirements needed for primary care practices 2723 7.2 800 65.4 0.8 0.7-0.9 0.00
Formal system of continuous medical education 3312 86.6 1064 87.0 1.0 0.9-1.3 0.71
Use of a patient registration system 3639 951 1140 93.2 0.7 0.5-0.9 0.01
Electronic exchange of information between providers 2714 71.0 806 65.9 0.8 0.7-0.9 0.00
Incentives to comply with treatment guidelines 3284 88.5 1006 83.8 0.7 0.6-0.8 <.0001

Source: ESC Long-Term Heart Failure Registry, 2013; OECD Health Statistics 2013, http://dx.doi.org/10.1787/health-data-en; OECD Health
Systems Characteristics Survey 2012 and OECD HCQI Questionnaire on Health Information Infrastructure 2012.
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Table 6.4. Odds ratios by the multi-level logistic model

OR 95% CI P-value

Model 0. Empty model
Model 1. Controlled for patient-level characteristics
Age

Below 65 years old Ref

65-75 years old 1.0 0.9-1.3 0.77

Above 75 years old 1.1 09-1.4 0.23
Men 0.9 0.7-11 0.21
Body mass index

Below 22 kg/m? 0.9 0.7-1.3 0.61

22-25 kg/m? Ref

Above 25 kg/m? 1.0 0.8-1.2 0.56
Ejection fraction below 30% 0.8 0.7-1.0 0.05
NYHA Il or IV 0.8 0.6-1.0 0.03
Heart rate above 70 bpm 1.1 1.0-1.3 0.15
SBP

Below 110 mm Hg 1.0 0.8-1.2 0.87

110-130 mm Hg Ref

Above 130 mm Hg 0.9 0.7-11 0.26
Creatinine above 1.5 mg/dL 11 0.9-15 0.37
Sodium below 136 mEqg/L 1.3 1.0-1.7 0.05
Ischemic aetiology 1.1 0.9-1.3 0.17
Atrial fibrillation 1.1 0.9-1.3 0.33
Left bundle branch block 1.2 1.0-1.4 0.13
Mitral regurgitation 1.3 1.1-1.6 0.01
COPD 0.6 0.5-0.8 0.00
PAD 1.1 0.9-15 0.35
CKD 0.9 0.7-1.2 0.38
Diabetes mellitus 1.0 0.9-1.2 0.68
Prior stroke 1.3 0.9-1.6 0.14
Depression 0.8 0.6-1.1 0.13
Model 2. Controlled for patient-level characteristics and country-level characteristics
Age

Below 65 years old Ref

65-75 years old 1.0 0.8-1.2 1.00

Above 75 years old 1.1 09-14 0.27
Men 0.9 0.7-1.1 0.31
Body mass index

Below 22 kg/m? 0.9 0.7-1.1 0.57

22-25 kg/m? Ref

Above 25 kg/m? 0.9 0.7-1.3 0.38
Ejection fraction below 30% 0.8 0.7-1.0 0.06
NYHA Il or IV 0.8 0.7-1.0 0.09
Heart rate above 70 bpm 11 0.9-1.3 0.22
SBP

Below 110 mm Hg 1.0 0.8-1.3 0.80

110-130 mm Hg Ref

Above 130 mm Hg 0.9 0.7-11 0.18
Creatinine above 1.5 mg/dL 1.1 0.8-14 0.53
Sodium below 136 mEq/L 1.2 0.9-1.6 0.12
Ischemic aetiology 1.1 0.9-1.4 0.18
Atrial Fibrillation 1.1 0.9-14 0.20
Left bundle branch block 1.2 1.0-1.5 0.08
Mitral regurgitation 1.3 1.1-1.6 0.01
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Table 6.4. Odds ratios by the multi-level logistic model (cont.)

OR 95% Cl P-value
COPD 0.6 0.5-0.8 0.00
PAD 1.1 0.8-1.5 0.43
CKD 0.9 0.7-1.2 0.57
Diabetes mellitus 1.0 0.9-1.3 0.75
Prior stroke 1.3 0.9-1.7 0.11
Depression 0.8 0.6-1.1 0.17
Incentives to comply with treatment guidelines 0.4 0.2-11 0.08

Source: ESC Long-Term Heart Failure Registry 2013; OECD Health Systems Characteristics Survey 2012.

Country-level variables were tested one at a time, but no significant contribution was
found, except for the variable related to incentives to implement drug treatment guidelines
(Model 2), although this was only weakly significant. The OR of 0.4 (CI = 0.2-1.1) suggests
that incentives or obligation to comply with treatment guidelines decreases the probability
of being non-adherent. Adding this variable, the ICC decreased from 17.2% to 10.6%.

Four countries were excluded from Model 2 as information was missing for incentives
or obligation to comply with guidelines: Austria, Turkey, Estonia and Slovak Republic.
Re-running the analysis for model 1 with these countries excluded did not qualitatively
change the results.

Better adherence is linked to some national health system characteristics but
within-country variation needs to be better understood

This paper has found that there is significant country variation in adherence to
guideline recommendations for chronic heart failure patients. Across countries 24.3% of
patients were not being treated in line with pharmacological recommendations, but this
percentage ranged from more than 70% in Greece and Estonia to around 10% in Portugal.
That said, it should be noted that the sample sizes for both Estonia and Greece were
relatively small.

The study showed that a large number of clinical patient characteristics were
influential in predicting non-adherence. While statistically important, these patient-
level characteristics only explained a further 0.3% of the adherence variation across the
sample population. This may be because the study defined patients as non-adherent if
no contraindication was recorded. This would have meant that many of the clinical
reasons for being non-adherent had already been accounted for in study. This may also
help explain why adherence was relatively high in this study population. Nevertheless, the
results reported here are in line with a previous European study which showed that non-
adherence to evidence-based treatment for chronic heart failure ranged between 12% and
64% depending on pharmacological intervention (Komajda, 2005).

The analysis also found that within-country variation was even more extensive than
cross-country variations. While participating centres in Portugal displayed a relatively
small degree of variation, the level of non-adherence between centres in a number of other
countries ranged from the extreme values of 0% to 100%. To some extent this result was
driven by the very small centres in some countries. Once these were removed, the within
country variation diminished for countries including Denmark, Poland and the Slovak
Republic but remained extensive in most other countries in the sample.
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Both within and across country variation has important implications for patients.
Portuguese patients were not only more likely to be adherent to guidelines, their choice of
centre was also less important in the likelihood of being adherent compared to any other
country. Among participating Hungarian centres, overall adherence is also high but there
the patient’s likelihood of being treated according to the guideline recommendations is,
to a greater extent, dependent on the choice of treating centre. These results also have
important implications for policy makers. Good overall adherence but with extensive
within-country variation suggests that a more targeted approach to improve access and
quality of care in certain areas may be more beneficial. Poor overall adherence on the other
hand may warrant more comprehensive measures.

The within-country variations found in this study also points to the potential role
for further research to better understand this phenomenon. Further work could examine
data on treatment centre characteristics as well as local geographic information to explore
whether these variables can help explain within-country variation of guidelines adherence.
It would be important to see whether these characteristics can explain within-country
variation not just in one country but across several countries.

This study explored a number of national health system characteristics to help explain
the cross-country variation in adherence. A number of these were found to be significant
in the univariate analysis. While these results are only simple associations, there is a
fairly consistent pattern which indicates that countries with greater access, resourcing
and quality programmes have better levels of adherence than in countries without these
characteristics. However, it should be noted that the study found only weak evidence for
one health system characteristic in the full multivariate model, suggesting that provider
incentives to comply with guidelines does improve adherence. Care should be taken in
interpreting this finding, as information on the use of guideline incentives was unavailable
for four countries in the sample.

Aside from the small sample for some country-level data, some further limitations are
worth noting. The health system characteristics survey represents a very high level overview
of a health system’s institutional features and may obscure many internal differences
within a health system. Furthermore, the health system characteristics selected for this
analysis, while relevant, may not directly reflect the unique features of heart failure care.
They should therefore only be regarded as proxies for health system access, resources and
quality.

Despite its strengths, the registry data also has some important limitations. First,
heart failure patients were diagnosed on the basis of the investigators’ clinical judgement
but were not validated centrally. Secondly, despite the methodological desirability of
consecutive enrolment this cannot be fully proven in the sample of ambulatory patients with
chronic HF. That said, administrative records for the acute heart failure patient population
showed a satisfactory degree of consecutive enrolment. Thirdly, while representativeness
is a frequent limitation of observational studies, the centres in the registry sample were
selected in proportion to the size of the population of the participating countries as well
as taking into account the different technological levels of the cardiology centres. Fourthly,
the patients were enrolled through cardiology clinics and therefore the study population
may not be representative the entire CHF population (Maggioni et al., 2013a).
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Notwithstanding these limitations, this analysis has shown the value of combining
individual level registry data together with national health system data to undertake cross-
country analysis. This analysis reveals that national borders can help explain some of the
variation in the treatment patterns, it also points to the importance of within country
variation.

Greater adherence to recommended guidelines can play a vital role in reducing health
care use and costs. In the United Kingdom, heart failure accounted for 1.9% of total NHS
expenditure, with hospitalisation accounting for nearly 70% of these costs (Stewart et al.,
2002). Given the poor prognosis for many patients and the high health care costs associated
with hospital readmissions, even small improvements in heart failure care can have a
substantial impact on patient quality of life and health care cost and (Lee et al., 2004).

Summary

The lack of adherence to recommended clinical practice can have adverse effects
on patient outcomes as well as higher health care costs. More efforts should be made
towards understanding the role of health system characteristics in explaining adherence
to guidelines both within and across countries. Such an understanding can aid decision
makers design more effective policies which will ultimately help providers in their quest to
improve adherence and health care outcomes as well as potentially reduce costs.

Notes

1. This chapter is co-authored by Professors Aldo Maggioni (EURObservational Research Programme
Department, European Society of Cardiology) and Renato Urso (Pharmacology Unit “Giorgio Segre”,
University of Siena, Siena, Italy) and members of the Secretariat.

2. This reduced the number of centres from 140 to 52 but only reduced the patient sample by 220.

3. The intraclass correlation coefficient (ICC) estimates the variability in non-adherence between
countries.
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