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Context

Population ageing is seen as a main challenge facing societies over the coming decades. As
life expectancy has increased while fertility rates have declined, European countries and high
income countries around the world are faced with a demographic shift where older people
comprise an increasingly large share of the population. To put it into context, in 2000, the
share of the population in the European Union (EU) over age 75 was 8.3%. ! By 2050, the

share over age 75 is expected to double to 16.6%.

While longer life spans are a welcomed result of technological advancements, improvements
in the coverage of effective health care, reduction in exposures to environmental, biological,
and behavioural risk factors, and other societal gains, > there are concerns that caring for an
ageing population will put untenable pressures on global economies, public finances, and
possibly lead to the end of the welfare state as we know it because of worries that the level of
benefits in today’s high-income countries is unsustainable as more and more people reach
older ages. > With nearly half the disease burden in high-income countries arising in older
people, and cardiovascular disease (CVD) being the leading contributor to disease burden, *
some commentators are of the view that if older people are sick and dependent on support,

caring for a burgeoning older population will not be possible.

In this narrative review, we explore how population ageing is likely to affect health care
expenditures (HCE) over the coming decades. We review the literature on the relationship
between population ageing and HCE. Utilising HCE projections, we show that despite the
increasing share of the older population over the next few decades, in fact, the changing age-
mix is not a main driver of HCE growth. Rather, as has been the case historically, price
growth and technological advancements, independent of population ageing, will be the main
contributor to health spending increases. Importantly, the prices paid for health care and the

decision to adopt new technologies are policy choices that are amenable to intervention.



Population ageing and future HCE growth

At first glance, the inexorable growth in health spending due to population ageing seems like
a plausible concern. On average, per capita HCE is higher for older age groups (Figure 1). >
This currently observed relationship of higher HCE for older people would intuitively
suggest a sharp and dramatic rise in HCE over the next several decades, as the proportion of
people above the age of 60 continue to increase. However, in reality, population ageing
alone, will only have modest effects on future HCE growth. This is because even though per
person spending on older people, on average, is greater than for younger people, the share of
the population who are at these older, most costly ages increases very slowly over time, so

that there are only incremental increases in expenditure growth year on year.

Analysts can quantify future changes in health care expenditure trends that will be
attributable exclusively to population ageing using historical data on health expenditure
patterns by age and population projections by age.® Here, we use EU-28 population
projections available from the Organization for Economic Co-operation and Development
(OECD). These population projections incorporate estimates of fertility rates, life expectancy
and levels of immigration and suggest that the population in the EU will age over time. For
example, in 2019 14.3% of the population is estimated to be over age 70, while by 2050 this
will increase to 22.5%. Data on health spending per person by broad age group for the EU are

available from the Ageing Working Group of the European Commission.

Holding per person health care expenditure levels by age constant, analysts can calculate how
total and per person health care expenditure levels would look in the future if only the
population age-mix were to vary in the future but the level of per person spending for
individuals of different ages stayed the same. This is accomplished by multiplying the
number of people in each age group in each projection year by the fixed per person spending
for that age group; dividing by the total population gives per person spending for each

projection year which varies only due to the change in the age-mix of the population.

A key element of this type of analysis is the assumption that, relatively speaking, the level of
per person spending for older people compared to younger people will remain the same in the

future as it is currently. To put it simply, while actual expenditures per person will



undoubtedly change over time for all age groups due to changes in prices, technology, care
delivery models and other factors, it is assumed that these factors will affect spending levels
for people of all ages equivalently. What this means is that if, say, a 65-year-old today uses
three times as many resources for health care as a 25-year-old, the same relative intensity of
treatment will persist in the future, even if actual spending levels per person increase for
everyone. Allowing the relative intensity of treatment by age to remain constant permits
analysts to isolate specifically the effects of the changing age-mix of the population to more
accurately understand how population ageing by itself will affect health expenditure trends in

the future.

With these assumptions in mind, we estimate that in the EU, average annual growth in per
person health spending is expected to grow no more than 0.6 additional percentage points per
year between 2015 and 2050 due to changes in the population age-mix (Figure 2). In fact,
from about 2030 onwards, the contribution of the changing age-mix to per person health
expenditure growth is expected to decline, reaching just over 0.2 percentage points of
additional growth due to ageing by 2050. To give that some perspective, median annual
nominal growth in per person health care spending among the OECD countries was 5.5%
between 2000 and 2015. In that context, ageing can be seen as only a minor contributor to

growth.

A key question is whether older people are becoming more or less in need of health services,
and whether those services will be comparatively more or less resource-intensive. If older
people are overwhelmingly less healthy and require considerably more expensive treatments
for a longer duration, it is possible that ageing will be a greater challenge than this sort of
analysis suggests. Therefore, we explore the possible trajectories of the health care needs of
older people and evaluate how ageing could interact with other non-demographic drivers of

HCE.

The health care needs of older people

Several studies that have assessed the individual determinants of HCE have found health
expenditures to be largely concentrated in the final years of life. 7 When these studies

account for high expenditures at the final years of life, the relationship between ageing and



HCE is diminished, implying that underlying health could be an important determinant of
HCE growth. In other words, the currently observed age profile of health expenditure might
be explained by the fact that relatively more people in older age groups will be in their final
years of life compared to younger age groups. Based on this premise, studies conducted at
the individual level have further assessed the effects of approaching death (time to death) on
HCE over time. These studies have often concluded that controlling for time to death
attenuates the association between ageing and HCE, meaning that time to death, regardless of

the age at death, would be a key determinant of heath expenditure. '3

The key implication of these studies is that morbidity is a significant driver of HCE. This is
because the final years of life are a potential reflection of underlying morbidity — time-to-
death acts as a proxy for severity of illness. It is estimated that spending in the last 3 years of
life could account for as much as 24.5% of overall health care cost, which suggests that high
costs are driven by people with chronic conditions that are associated with shorter life
expectancies .'* Therefore, the level of morbidity within older age groups is an important
consideration when assessing HCE, and if morbidity among the elderly age groups
significantly worsens over time, this could result in a sharper rise in HCE than our projection

suggests.

For the past several decades, CVD has been the leading contributor to disease burden in older
people globally. '3 In Europe, in 1990, 48.3% of the total disease burden (as measured by
disability-adjusted life years) was attributed to CVD in people aged 75 years and older
(Figure 3). '® In 2015, even though CVD was still the leading contributor to disease burden
in older people (Figure 3), the incidence and mortality rates for CVD have been steadily
declining since 1990, reducing the overall disease burden (39.2% of total disease burden in
people 75 years and older). '® In Europe, the reduction in CVD related mortality varied across
countries, with declines initially observed in Western Europe, but from the mid-1990s
onward, the CVD death rates in many Central and Eastern European countries converged
with those in other high-income countries. !7 This decline in the CVD mortality rate is a
reflection of the progressive decline in the death rate for ischemic heart disease (IHD), the

leading cause of health loss due to CVD among the elderly (Figure 4).

While the fall in CVD deaths has been identified as a major contributor to the rise in older
age life expectancy in high-income countries, 2 '8 there is no clear consensus on the factors
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explaining this trend in CVD disease burden among the elderly. The fall in CVD prevalence
and death rates have coincided with declines in established CVD behavioural risk factors like
smoking and physiological risk factors such as blood pressure and serum cholesterol, partly
due to changes in diet, but also due to the better pharmacological management of
hypertension and dyslipidaemia. '* 2 In addition, improvements in the treatment of acute
coronary events have also been a key driver of these observed CVD trends. 2!*?> Untangling
the effects of CVD medical interventions, lifestyle changes, and the controlling of risk factors

in explaining the decline in CVD prevalence and deaths remain a key challenge.

A better understanding of these factors is particularly important in order to assess if increased
longevity will be associated with better health because worsening morbidity in older age
groups is a factor that can affect future HCE growth. Epidemiological research posits two
predominant views on the relationship between increasing life expectancy and health — the so
called “compression of morbidity” and “expansion of morbidity” hypotheses. The
compression of morbidity hypothesis predicts a reduction in the number of years lived in

poor health as a proportion of life expectancy. 23

The expansion of morbidity hypothesis
assumes the opposite — increased longevity will result in an increase in the number of
unhealthy years lived relative to healthy life-years. 2#2° In addition, a third scenario termed
“dynamic equilibrium”, assumes that the increase in life expectancy will shift morbidity and
disability into older ages (delay the onset of serious disease states), with the duration of

illness ultimately remaining unchanged. 2¢

Studies that have attempted to predict how morbidity among older age groups will change in
the future have shown mixed evidence. Several studies, including some disease-specific
studies, project a morbidity compression or constant morbidity (dynamic equilibrium)
scenario — severe morbidity will be experienced later in life closer to death. 273° Notably,
similar projections have been made on future disability, where a postponement of disability
among the elderly is predicted, based on the currently observed trend of declining late-life

disability. 3132

While the results from these studies seem to suggest that as populations live longer, the
morbidity profiles of the older age cohorts are unlikely to change in a way that would trigger
a sudden rise in HCE, this evidence should be interpreted with caution for several reasons.
First, the gains in life expectancy achieved in high-income countries could stagnate or even
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reverse. In the United Kingdom (UK) , there is evidence of life expectancy at ages over 60
falling during the period between 2013 and 2015, with the largest decline observed for those
aged over 85 years. '® Socio-economic inequalities in life expectancy have also widened in
the UK. ¥ Similar declines in life expectancy at older age groups (>65) were observed in
other high-income countries during 2014-15, but these countries experienced gains in life
expectancy the following year. 3* In the United States, life expectancy at age 65 increased
between 2015 and 2016, with death rates decreasing significantly for all age groups over 65

years. ¥

Second, some country specific results indicate either no improvement or an increase in severe
disability among the elderly population, albeit, this was observed for the very old age cohorts
(80 years or older). %37 Within CVD, there are concerns that the prevalence and incidence
of congestive heart failure and atrial fibrillation could increase due to ageing and improved
survival from AMI. 3%3° Recent evidence from the UK indicates rising standardised
incidence in heart failure in people older than 85 years, *° although in reality, this very old
population would represent a relatively small proportion of the elderly cohort. Further, the
same study found the overall age-sex standardised incidence of heart failure has declined by

7% from 2002 to 2014.

Third, in addition to the inherent difficulty in identifying the factors that explain disease
burden trends over time, another factor to bear in mind when interpreting this evidence is the
potential biases introduced by the artefactual effects that stem from changing measurements
and diagnoses of morbidity and disability.'® This makes cross-country comparisons and even

comparing across time periods within a country difficult.

Therefore, to proxy a potential expansion of morbidity scenario, we forecast future health
expenditures due to ageing but assume that the average per person health expenditure of
someone between 55-59 years of age is more in line with current spending levels of someone
5 years older — between 60 and 64. We subsequently assume commensurate increases in
spending at all older age groups that would be indicative of older people being in
comparatively worse health — essentially as if they were treated like someone 5 years more
senior beginning in their mid-50s until death (Figure 5). This forecast once again shows that
due to ageing being a slow gradual process combined with the fact that the older age groups
represent a relatively small proportion of the population, our HCE growth projection for a
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morbidity expansion scenario does not vary substantially from the baseline estimates,

ultimately converging around the year 2035.

Interaction of ageing with price growth and medical innovation

On its own, the impact of ageing on HCE is likely to be limited. However, ageing could
exacerbate the effects of the major non-demographic drivers of HCE. While the influence of
real income growth on HCE is a subject of considerable debate, in general, estimates of HCE
tend to increase with income aggregation, with the main point of uncertainty being the

magnitude of this relationship (income elasticity). *!

Once real income growth has been
accounted for, there is still a residual growth that can be explained by some combination of
technological progress, relative prices and the features of health care policies and institutions.
42 While these factors have an effect on HCE independent of ageing, it is possible that as the
proportion of the elderly grow, the health care targeting the needs of this population could

influence price growth and medical innovations.

There is some evidence to suggest that medical innovations are targeted more at older age
groups and disproportionately benefit them, resulting in shifts in HCE towards these older

cohorts 27,43,44

In addition, if an age profile of health care consumption that increases
disproportionately with GDP per capita is assumed (age specific income elasticities), where
the age shape of health care consumption shifts upward and higher for older ages relative to
the younger age groups when GDP per capita rises, then ageing will have a greater impact on
future HCE growth than we have predicted. In other words, the impact of population ageing
on HCE will be due to both the increasing proportion of the elderly and the increase in the

intensity of use of health care resources as GDP per capita rises.

However, while HCE projections made based on this assumption have found a steep initial
increase in HCE during the phase in which there is a rapid shift in the proportion of the
population that fall into older age groups, HCE growth is more modest afterwards. 43 This is
because rapid population ageing is a temporary phenomenon caused by the sharp decline in
the size of birth cohorts (fertility transition). Population ageing will subsequently continue at
a slower pace due to declining mortality rates. In addition, GDP per capita will only grow

slowly in high-income countries and higher income elasticities are only expected for the



oldest ages, which represent a small proportion of the old-age cohort. Thus, even assuming
ageing interacting with non-demographic drivers of HCE, the impact of ageing on HCE
growth is likely to be modest. Most importantly, the HCE growth that comes about due to
income growth and medical innovation, whether as a result of a larger elderly population, or

independent of it, is amenable to policy interventions.

Conclusions

An ageing population is unlikely to be the main driver of future HCE growth. Even though
older people, on average, currently incur higher per person health care spending than younger
people, the share of the population who are at the oldest and most costly age groups increases
very slowly over time. We project the changing age-mix in the EU to result in the increase of
the average annual growth in per person health spending by no more than 0.6 additional

percentage points per year between 2015 and 2050.

Two factors that could exacerbate the effect of ageing on HCE are worsening morbidity
among older people and ageing interacting with non-demographic drivers of HCE. Evidence
from the literature suggests that both of these factors are still unlikely to result in a significant
and unsustainable rise in HCE growth. While evidence on future predicted morbidity
associated with increasing longevity is mixed, even an expansion of morbidity scenario is
unlikely to substantially influence future HCE growth due to the slow process of ageing and
the oldest age groups representing a relatively small proportion of the population. Similarly,
ageing interacting with non-demographic drivers of HCE would likely only have a modest

impact on HCE growth for the same reasons.

Price growth and technological advancements will be larger contributors to future HCE
growth than an ageing population and these factors require more attention. There is
significant variation across and even within countries in the prices of pharmaceuticals,
medical devices and the provision of medical procedures. “47 For example, a 2014 OECD
review of 13 countries found a three-fold between-country and six-fold within-country
difference in the rates of cardiac procedures performed. ¥ The magnitude of these variations
suggests these are unlikely to be differences in need but rather potentially unnecessary

provision of care. This is apparent, for instance, in the use of cardiac resynchronisation



therapy (CRT) devices, where an estimated 30% of patients do not attain symptomatic
benefit, partly due to inappropriate patient selection. 4° Similarly, variations in prices are
observed for medical devices, which account for about 7% of health expenditures in the EU.
30 For instance, the prices of coronary stents and pacemakers were found to be higher in
France and Italy compared to Germany and the UK. 3! While further research is needed to
establish a causal relationship between prices and explanatory factors, these findings indicate
that the ability to control these supply-side and systems related factors is going to be a key
determinant of future HCE growth. Importantly, these potentially unwarranted variations in
provision and pricing are amenable to policy interventions and how the health care system is

organised.

This is not to imply that the challenges and consequences of population ageing should be
neglected. Health care systems should anticipate the changing health care needs of a
gradually ageing population and determine the allocation of resources necessary to support
any changes in medical practices, such as the development of a multi-disciplinary workforce
to effectively deliver integrated care. In addition, further investment in long-term care (LTC)
1s necessary to create alternatives to costly hospital care. For example, higher utilisation of
outpatient LTC for end-of-life care could reduce hospitalisations and lead to a higher share of
out-of-hospital deaths. 32 Lastly, active engagement is required from the medical and policy
community to ensure the continuity of the health improvements observed among the elderly,
particularly primary and secondary preventative interventions that delay the onset and

progression of disease and reduce health inequalities.
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Figures

Figure 1: European Union* health care expenditure by age and gender relative to gross

domestic product per capita
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Figure 2: Contribution of changing-age mix to per person health care expenditure growth,
2015-2050, European Union
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Source: Organisation for Economic Co-operation and Development population projections, European Union
Ageing Working Group (AWG) spending by Age, Author’s calculations

16



Figure 3: Leading contributors to burden of disease in people aged 60 years and older in
Europe, 1990 and 2015 — disability-adjusted life years (million) by disease
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Source: Global Burden of Disease Collaborative Network, Institute for Health Metrics and Evaluation

CVD, cardiovascular disease; MND, motor neurone disease
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Figure 4: Death rate for cardiovascular diseases in Europe — 1990 & 2015, by age category
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Source: Global Burden of Disease Collaborative Network, Institute for Health Metrics and Evaluation
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Figure 5: Contribution of changing-age mix to per person health care expenditure growth in a
morbidity expansion scenario
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