What Drives the Increase

in Health Care Costs with

Age?

The aim of the article is to show the role of

the drivers of health care costs increases with

age. An innovative decomposition strategy MaCiej LiS
has been proposed and applied to the population-

wide data on health care expenditure in Poland.

We have found that the health care costs dy-

namics with age are driven by the rise in

prevalence and the frequency of the use of

the health care system. The cost of proce-

IBS Working Paper 05/2015

dures and the share of decedents play mi-
nor roles here. If the pattern of morbidity re-
mains constant, mortality constitutes an im-
portant restraint that prevents the costs of

care exploding.

January 2015

INSTYTUT BADAK STRUKTURALNYCH

¢ b5




What Drives the Increase in Health Care Costs
with Age?*

Maciej Lis'

IBS Working Paper #05/2015

www.ibs.org.pl

Abstract

The aim of the article is to show the role of the drivers of health care costs
increases with age. An innovative decomposition strategy has been proposed and
applied to the population-wide data on health care expenditure in Poland. We have
found that the health care costs dynamics with age are driven by the rise in preva-
lence and the frequency of the use of the health care system. The cost of procedures
and the share of decedents play minor roles here. If the pattern of morbidity re-
mains constant, mortality constitutes an important restraint that prevents the costs

of care exploding.
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1 Introduction

The dependency of HCE on age seems trivial when the distribution of health care ex-
penditure by age is studied. It forms a well-known turned S shape. High expenditure
in the first years of life precedes a period of low expenditure which gradually rises af-
ter the age of 40. On the contrary, a more careful examination reveals that death-related
costs drop in the course of a person’s lifespan. As a consequence, rising expenditure
with age is a combination of the rising costs for survivors and the rising mortality rate
(Figure[I). Looking at gender differences allows us to conclude that the higher expen-
diture for females is a result of pregnancy-related costs and the fact that more attention
is paid to their health. The per capita expenditure equals the mean spendings of a 56-
year old person (1693 PLN, ca 400 EURO, 2012). They vary 6-fold from the most to the
least expensive age groups. Due to the predominant share of survivors, they influence

the shape of the age-profile most of all.

Figure 1: Distribution of HCE by age (logarythmic scale)
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There are three general patterns of morbidity changes with age: (1) progressive illness,
(2) catastrophic events, (3) gradual progressive functional decline (Vellas et al., 1992).
They can all rise as a result of more and more procedures per capita, as well as the in-
creasing cost of procedures with age. However, we would expect progressive illnesses
to affect the frequency of health care use, catastrophic events to limit the cost of proce-
dures and the functional decline to limit the commonness of health care use.

We quantify the role of the decedents’ share of the population as well as the frequency,
prevalence and the cost of procedures in the increase in health care costs with age.
Firstly we provide a brief overview of the relevant literature, we then present the de-
composition methods and finally we show the results of the total decomposition as

well as selected types of health care costs

2 Literature

The changes in the age structure of HCE are a reflection of the changes in morbidity
rates and the health care procedures used for illnesses. Michel and Robine (2004) pro-
vide three contradictory examples of the evolution of morbidity and mortality rates.
The increase in the survivor rates of sick people resulted in a rise of morbidity and
disability rates in Taiwan, whereas a fall in the mortality rate was accompanied by
an increase in disability in the UK, a reduction in morbidity and disability rates in
France, Switzerland and the US. The generalization of this evolution is described in
terms of demographic and epidemiological change. At the first stage of this evolution,
the positive shock to mortality means that more people survive but increases disabil-
ity rates. Then, the cohorts live longer in a good health condition, but eventually the
life-expectancy extends so much that disability rises in later years of life.

As pointed out by Michel and Robine (2004) the recent increase in life expectancy in
developed countries is due to a reduction in mortality rates later in life. There are three
main hypotheses about the changes in morbidity patterns: expansion, compression and
postponement (Fries, 2002; Kramer) 1980; Payne et al., 2007). The first assumes that ris-
ing longevity leads to a prolonging of the duration of illness or disability. The compres-
sion hypothesis postulates that the duration of bad health would fall, while the final
hypothesis states that the period of life in which the person suffers from disability or



illness would just be moved forward. Recent evidence has delivered a mild argument
in favour of the compression hypothesis (de Meijer et al., 2013; Martin et al., 2010;
Christensen et al., 2009; Lafortune and Balestat, 2013} Parker and Thorslund, 2007).
Introducing time-to-death as a determinant of health care expenditure delivers further
insights into the problem. Most studies from various countries agree with the view
that both age and time-to-death play a role in explaining health expenditure. Yang
et al.| (2003) have delivered in-depth descriptive analyses of US health expenditure
data. They have shown that spending rises significantly in the last 6 months of life.
The proximity to death is a good predictor of inpatient care, but age is a better way
of explaining the use of long-term health care. Karlsson and Klohn! (2011) have deliv-
ered evidence about long-term care based on Swedish administrative data. They found
strong support for the effect of the time-to-death (red herring hypothesis) but also the im-
portant effects of age. Weaver et al.| (2009) have shown that the proximity to death is
the main driver for long-term health care expenditure in US. For Italy, Atella and Conti
(2013) have delivered evidence that the time to death is a good predictor of outpatient
care, but does not eliminate the influence of age. Seshamani and Gray|(2004) show that
the difference in inpatient care expenditure remains significant even 13 years before
death, although age is an important factor as well.

By widening the analytical approach, Shang and Goldman| (2008) have tried to deal
with the issue by suggesting that life expectancy is based on socio-economic character-
istics. They have confirmed that both age and proximity to death are important drivers
of HCE in the US.|de Meijer et al. (2011) elaborated in detail about the health care costs
after surviving specific diseases in the Netherlands. They analysed the main causes of
LTC, especially the histories of specific diseases, disabilities and co-residence. They
found that that when controlling for disability and co-residence, the time-to-death
(TTD) loses its significance for LTC while the age remains significant. Polder et al.
(2006) have added a new insight to the understanding of death determinants in the
Netherlands. They found that the variety of causes of death within the age groups is
much greater than between groups. This contradicts the view that differences in causes
of death drive the age dynamics of costs. Additionally, most expensive death cause is
cancer and the cheapest are heart diseases (Lubitz et al., 2003). Wong et al.|(2011) have

analysed hospital expenditure by type of disease. They found, that in some cases it is



age that matters while in others it is the proximity to death. Werblow et al.|(2007) have
looked into the influence of the proximity to death on the various components of HCE

in Switzerland. Except for LTC they found little evidence of age being significant.

3 Data

For our analysis, a unique dataset of 14 types of HCE by age, sex and differentiated by
decedents and survivors has been provided by the Polish National Health Fund (NFZ).
It covers 80% of public HCE and almost half of all spending in Poland, and includes
in and outpatient care, some long-term care as well as drug refunding. There is no
selection issue as 98% of the Polish population is entitled to public health care. Firstly,
we smooth all the age distributions using a kernel smoother and then decompose the
one year age group differences of HCE as a result of changes in death-related costs,
patient to survivor ratio, death rate and population size. This enables the non-linear
dependence of the drivers of health costs to be checked.

The data was obtained from the Polish National Heath Fund (NFZ). It contains most
of the NFZ spending with breakdowns for sex, age, type (e. g. inpatient, outpatient
and drugs) and information about whether the person died in the given year. The NFZ

finances about 60% of HCE in Poland, with an additional 10

4 Decomposition methods

By applying a specific decomposition, we can look at the age-expenditure in detail
and deliver arguments in favour of or against the red herring hypothesis. If the rise in
health expenditure with age is incurred due to the rising costs of survivors, we can
expect the HCE to be more age-dependent. If the rise is down to a rising mortality rate
and expenditure on decedents, this is a strong argument in favour of the red herring
hypothesis. The formal definition of the decomposition is delivered below.

P#+1 and

A cohort at the age of a consists of those dying this year P next year
surviving next year P,. Consequently, the health care costs are split for three parts
respectively.

H, = H" + H»**1 L 13 1)



The stable age-specific mortality rates allow us to notice that the health care expendi-

ture (H,) of cohort a at year t equals:

Hy = Ph, = Pk + poatipdatl o phapda

(2)
(1 —da)(1 — dgy1) ok 4+ (1 — dg)day1 PahY + d, P, 1

where: P, is the size of the population at age a, I}, is the health expenditure per survivor,
18+ stands for the health expenditure per decedent next year, K4 health expenditure
per decedent this year and d, for the death rate at age 4. All values can be directly
derived from the data except for h4 L and h5. We can, however, show the upper and
lower threshold values for these values. The dataset enables the population of a given
age to be divided into those dying and surviving each year. Decedents in ¢ could have
died between January and December, meaning that they generated expenditure for 1
to 12 months. Their mean timespan of health care utilization is therefore 6 months,
provided there is a constant death rate of a cohort in a given year. Similarly, for those
surviving t and dying in ¢ 4- 1, the life expectancy and duration of use of health care in

given year at the beginning of t is 18 months. If expenditure rises monotonically until

death there are two borderline cases:
e HCE in t per decedent in  + 1 is the same as for survivors in ¢ : Wi = p3e,

e HCE in t per decedent in t + 1 are two times higher than for decedentsin t + 1 :
pdatl = ppdatl,

In the basic decomposition we will make an assumption against the red herring hy-
pothesis. As a result only the costs in the year of death will be included. This is a strict
assumption, as Zweifel et al.|(2004) have reported that the monthly dummy variables
are significant for 12 months before death. Moreover, Yang et al. (2003) have shown that
the HCE starts to rise exponentially about 6 months before death, doubling 3 months
and quadrupling in the last month of life. On top of that|Atella and Conti (2013) have
shown, for Italy and for outpatient costs, that the costs incurred by survivors and dece-
dents do not differ 3 years before death.

Assuming that all variables in equation [2|are continuous functions of time, and apply-



ing a total derivative with respect to time, we get the following:

oH JoH oH
dH — a_da dda + W—H dda_i,_] + a_lja dpa+

(3)
9H OH_gyta , OH

S d,a+1
o 0 oy angar1 Vi

Defining Ax = x,41 — x, for any x we come up with approximations:
HPS, = Ak, (1—da)(1—da41)Ps

HPD, = AW d,P, + AR (1 —d,)d, 1P,

DR, = Ady (= (1= dgy1)Pahts — dy 1 P31 4 PR3 ) +

Adyi1 (= (1—dg)Pahs 4 (1 — dg) Pohd ™)

DRP; = Py (1= da) (1= dost)liy + (1= da)dahy" + dah”)

CSa = (APy —doPa) (1= da) (1 —dasa)h + (1= da)dasah" ™+ dahy”)

The new variables are interpreted as the contribution of changes to:
e expenditure per decedent this year and next year - (HPD,),
e expenditure per survivor for years t and t + 1 - (HPS,),
e share of decedents (death rate) int and t + 1 - (DR,),
e population due to mortality (DRP,) and cohort size - (CS,).

Further investigation helped us understand more details about the drivers of health
costs for specific types of care. In addition to the role of decedents and survivors, we
also distinguish between the contribution costs per incidence of care use, the number
of incidences per user and the number of users of any health care or selected type of
care. To make things clear, we limit the analysis to current year decedents. We therefore
observe that:

Ha = (Ha/12)(Ia/ Uz) (Ug / o) (P / Pa) Pa +

4
(/137 (182 /) (U / P (P / Po) Py

Assigning hy" as expenditure per incident among survivors, i incidences per survivor
user, uj, as the share of users amongst survivors and suitably for decedents, as well as

d, as the decedent share (death rate) and P as population we get the following:

H, = h¥"iSus (1 — d,) Py + ho*i%u%d, P, (5)



With the same assumptions as to Equation 3| we get:

OH o H g | H 0 OH
dH = g A Sy + Do dug
oOH ., oH oH oH
aig 3 + audd”gJ“ﬁdd“J“ﬁdP” ©
a a a

Applying the same procedure as above we can define:
HPIS, = AR #Sus(1—d,)P,

HPID, = AK%" ilydd,p,

IPUS, = A K us(1—d,)P,

IPUD, = Al h%"“uid,P,

USR, = Au hi"i5(1—d,)P,

UDR, = Aud h¥"idd,Pp,

DR, = Ad, ( — I iSusP, + ¥ i%ulp,)

DRP, = doPy (K iSus (1 —d,) + hi"iduld,)

CSy = (AP, — doPy) (K iSus (1 — d,) + hi™ituld,)
These variables are interpreted as the contributions to age differences in HCE of changes

to:
e expenditure per incident, survivor user - (HPIS,),
e expenditure per incident, decedent user - (HPID,),
e incident per survivor user - (IPUS,),
e incident per decedent user - (IPUD,),
e user ratio among survivals - (USR,),
e user ratio among decedents - (UDR,),
e share of decedents (death rate) - (DR,),
e population size due to mortality (DRP;) and cohort size (CS,).

All decompositions are calculated after smoothing the age profiles using the kernel-

smoother. The differences between consecutive cohorts are divided by the mean cohort



expenditure (HCE/100) in order to enable a comparison on an interpretable scale. The
results can therefore be interpreted as changes in relation to the mean cohort expendi-

ture.

5 Results

More precise evidence of the main driving forces of rising HCE with age is provided
by the decomposition of the inter-cohort differences between consecutive 1-year age
groups. The total cohort expenditure is divided by the mean cohort expenditure in
order to present the magnitude of the inter-age group differences and the impact of the
death rate on the expenditure on a more interpretable scale.

The role of health expenditure drivers evolves with age (see Figure[2land Table[T). After
infancy expenditure drops sharply among survivors and then remains stable until the
age of 35. From the age of 35 to 60 it rises at an accelerating rate, mainly due to rising
expenditure per user and the number of users in the population. It is much more im-
portant that more people using health care more often, than the fact that the procedures
are becoming more expensive. From the age of 50 to 70 the per capita expenditure rises
by almost 10% a year. On the other hand, the rising death rate is the factor that stops
costs from exploding. The rising amount of treatment and the share of decedents play a
minor role as long as we do not assume that the costs incurred in the year before death
are twice as big as those incurred in the last year of life. Thereafter the rate of growth
declines, firstly due to declining expenditure per survivor, and later per decedent. Co-
horts older than 70 generate lower costs, as the reduction of the size of the cohort due
to deaths becomes the main inhibiting factor. This continues to dominate until the age
of 100. From the age of 80 the decline of costs generated by decedents and survivors
is outbalanced by the rising share of the former. The incidence does not play a major
role in total expenditure, as any contact with health care financed by NFZ is counted,
without differentiation between surgery or a flu-related visit (see Figure2land Table 22).
Without a strong assumption of the high expenditure even two years before death, it is
mainly survivors and not decedents that drive the differences in HCE among the age-
groups. Distinguishing the costs of this year’s decedents and survivors show that it is

age that mainly drives the costs. However, taking into account the longer time period



before death, this could change the conclusion in favour of the red herring hypothesis.
The driving forces of HCE among men and women remain similar, with men having
a steeper profile and more importance placed on the users-in-survival rate. The cohort
differences are almost twice as high. This is an effect of the lower tendency and need
of men to use health care without serious health problems. We would therefore expect
a stronger influence of death-related costs here than amongst women.

Yang et al. (2003) have presented the months-to-death profiles from the US, with ex-
penditure doubling in the last 3 months before death, and rising slightly for 7-4 months
before. We therefore expect the HCE of those dying next year to be closer to the sur-
vivors than to the expenditure of those who died this year. In fact, even assuming that
the level of expenditure is the same 2 years before death as it was in the last year of
life, the growth of expenditure per capita in the age period from 40-65 would dominate
any other effects. Consequently, we can observe evidence against the strong version of
red herring - age matters here and is a more important driver for the rise in expenditure
than the costs incurred up to two years before death. The red herring investigation us-
ing individual data and neglecting the cohort dimension leaves one important channel
of the rise in costs. The outlay on survivors seems to dominate the differences in health
between the age groups.

The relationship between HCE and age is non-linear. Consequently it is important
to distinguish age groups that are as small as possible. For people aged 35-65 there
is almost linear relation between age, health expenditure, mortality rate and life ex-
pectancy. In the later stages of life the difference in outlays for decedents and survivors
fade away, which might be a result of the drop in life expectancy. It is important to note
however, that any decrease in death rates at any age would lead to an increase in total
expenditure in consecutive years due to rising expenditure per survivor until the age
of 70.

The dynamics of total expenditure are affected by changes to the components. Inpa-
tient care takes the highest share of expenditure, followed by drug refinancing. Long-
term health care financed by the NFZ mostly covers institutional care (hospices) which
are characterised by their strict age-dependence. Most of the studies on health care
expenditure concentrate on hospital costs, as they are the most widely available and

constitute the vast majority of the total costs (Zweitel et al.,2004).
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Figure 2: Decomposition of total health expenditure differences by age
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Figure 3: Decomposition of health expenditure differences by age and type
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Table 1: Extracted, cumulated effects of HCE drivers as % of mean cohort expenditure

Assumption  Age exp.per exp.per decedent pop.change cohort residual
survivor decedent share  duetodeath size

WAt —ps 030 -81.1 0.7 0.1 0.6 26.3 0.1
WAl —opde 030 -804 2 0.8 0.6 263 0

Bt —ps 3175 2046 15 33.9 -66.9 -79.4 5.4
phatl —opde 3175 1347 -12 113 -66.7 -79.2 47

WAt — g5 76100 -12.6 -16 21.2 -119.9 23.8 1.2
phatt —opdt 76100 -44.2 -47.1 79.3 -115.7 225 24

Table 2: Extracted, cumulated effects of HCE drivers by type of care as % of mean
cohort expenditure of given type

Expenditure age  exp.per exp.per inc.per inc.per users users decedents’ pop.change cohort residual
Type surv.inc. dec.inc. surv.user dec.user insurv. indec. share due to death  size
Total 0-30 -32.8 -0.8 -1.3 0.2 -59 13 -14 -1 40.3 -0.6
Total-male 0-30 -43.3 -0.7 -15.6 -0.1 -71.7 15 -11 -14 38.9 -1.6
Total-female 0-30 -21.2 -0.8 8.5 0.5 -47.8 13 -1.7 -0.6 417 0.3
Hospital 0-30 -42.6 -1.7 17.6 0.6 -137.2 24 25 -1.2 39.1 4.8
Ambulatory care  0-30 94 0 23.5 0 -45.5 0 0 -1.2 53.5 22
LTC 0-30 -39.8 -0.1 39 -0.2 -18.2 0.9 -0.7 -0.3 12.7 -4.1
Drugs 0-30 129 0.1 -10.4 0 -19.4 0 0.1 -0.7 25.9 -0.4
Other 0-30 91.8 0.1 -43.8 0 -43.7 0.1 0 -0.9 49.1 -7.6
Total 31-75 7.2 -8.4 163.3 4.7 52.1 35 31.9 -74.1 -89.7 -5.3
Total-male 31-75 25.5 -11.2 182.5 9.3 70.1 5.6 40.2 -111.9 -106.6 -8.2
Total-female 31-75 5.1 -5.8 148 0 36.2 1.3 27.5 -45.4 -76.3 -3.8
Hospital 31-75 56 2.7 30.3 -7.4 123.4 8.4 49.7 -73.7 -81.9 -14.5
Ambulatory care  31-75 34 -0.4 79.3 -0.2 108.1 0.6 -0.5 -70.8 -85.2 2.9
LTC 31-75 -20.4 -12.2 8.3 12.8 273 16.4 82.9 -60.8 -46.8 -34.6
Drugs 31-75 14 -3 207.4 1.1 110.3 2.7 6.6 -82.6 -102.4 -5.5
Other 31-75 -3.6 -2.1 115.7 1 89.9 1.9 6.9 -72.5 -86 -2.2
Total 76-100  -10.9 -11.8 -3 -4.4 17.4 34 20.6 -135 -26.2 -1.8
Total-male 76-100  -17.3 -11.6 7.1 -3.2 17.6 3.6 16.6 -145.6 -26.3 -1.8
Total-female ~ 76-100 -1.2 -11.6 -10.5 -5.5 19.2 39 25.6 -140.2 -32.4 -3
Hospital 76-100  -17.6 -7.9 -14.3 -13.2 21 -0.1 33.9 -140.2 -22.9 -6.8
Ambulatory care 76-100 -7.7 -0.6 -20 -1 -12.9 -1.2 5.1 -81 -13.6 6.2
LTC 76-100  -185 -38.3 47.5 56.7 468.7 -3.8 99 -579.2 -1256  -110.9
Drugs 76-100 -13.4 -3.7 11.6 -1.8 26.8 14 -4.6 -179.2 -37.6 0.1
Other 76-100 -21.2 -5.7 3.2 -1.2 7.8 2 2.8 -104.3 -20.9 0.1

Source: Own calculation.
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The age profile of hospital expenditure is similar to the profile of all expenditure. It
can be observed that the rising ratio of patients drives expenditure after the age of 50,
to a greater extent than the rising expenditure per patient. The role of death increases
with age. After the age of 65, the expenditure per survivor remains stable and the costs
are driven by the rising death rate. However, this is outweighed by the drop in death-
related costs after the age of 60. As they get older, people use health services more
often. The rising costs of individual health care over age play a minor role in the rise
of health care expenditure with age.

On the other hand, outpatient care and drug use are hardly driven by decedents, even
though the expenditure rises significantly with age. Long-term health care costs are
driven mainly by the share of decedents. However, it is important to notice that these
are the only LTC financed by the NFZ, and only represent a fraction of the total.

In summary, at the age of 65 expenditure per survivor stabilises and per decedent starts
to drop (Figure [2). The death rate is below 1% for most of the life-span and starts to
exceed 10% above the age of 82 for men and 89 for women. Therefore it seems that
the stabilisation of the costs per survivor under the age of 70 cannot be explained by
the mortality rate. Life expectancy at the age of 70 exceeds 12 years for men and 15 for
women (data taken from the Central Statistical Office of Poland). This stability takes
place without an important rise in users and mostly occurs in inpatient care and the
refunding of drugs (Figure[dd dd). The decrease in expenditure per decedent thereafter
is either an effect of implicit social choice or the morbidity pattern, which cannot be
turther checked using our data.

Death-related costs are deemed age-dependent if they result in the health expenditure
being age dependent. The main growth of HCE takes place from 35 to 70 years of age at
an increasing pace. Only one fourth can be attributed to rising death rates with the rest
resulting from the rising costs of treatment per survivor. After the age of 70, spending
stops rising and becomes less age-dependent, while the rising death rate dominates
the dynamics of HCE per capita. We also show that the size of the cohorts plays an
important role in shaping HCE. Finally, we hereby underline that the consequences
of age-dependent and proximity-to-death assumptions differ vastly in terms of the
reaction of HCE to ageing.

I have shown the significant differences in health costs generated by survivors and
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decedents. These differences are, however, not large enough to enable us to exclude
age from the determinants of HCE. Firstly, death-related costs are deemed to be age
dependent if they result in age dependency of health expenditure. The main growth
in HCE takes place from 35 to 70 years of age at an increasing pace. Only one fourth
can be attributed to rising death rates with the rest resulting from the rising costs of
treatment per survivor. After the age of 70, spending stops rising and becomes less
age-dependent, while the rising death rate dominates the dynamics of HCE per capita.
We also show that the size of cohorts plays an important role in shaping HCE. Finally,
we hereby underline, that the consequences of age-dependent and proximity-to-death
assumptions differ vastly in terms of the reaction of HCE to ageing.

Most previous results in favour of the hypothesis about the independence of HCE and
age, called the red herring hypothesis, are driven by inpatient care. Our analysis con-
firms that hospital costs depend to a great extent on the proximity to death, but that
the incidence of using hospital care is strongly age-driven. Long-term care and hos-
pice costs are very death-related, whereas outpatient care and drug refunding depend
mainly on age. All in all, age remains the main driver of health care costs either due
to the rising incidence of care or based on the expenditure per patient. To the best of
our knowledge, this is the first work about the role of age and the proximity to death
from a Central and Eastern European country with fast-ageing population, that utilises

population-wide data about various types of care.

6 Conclusions

The costs incurred by decedents are significantly higher than for survivors, whereby
the difference becomes smaller with age. The decedent ratio is not the main driver of
health care costs which rise with age. If the costs incurred just one year before death
are included, the health care costs remain strongly dependent on age. The rise of health
care costs with age is mainly driven by the intensity of care per survivor. Rising mor-
tality with age leads to two opposite phenomenon in terms of health care expenditure.
The rising ratio of decedents leads to an increase in costs, whereas the drop in pop-
ulation size due to death reduces these costs significantly. The effect of the latter out-

weighs the effect of the former. In other words, a drop in mortality accompanied by
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unchanged morbidity would sharply increase health care costs. In the case of hospital
costs, which constitute the biggest share of health care expenditure, the role of the rise
in the decedent ratio is more important and almost outweighs the population change
due to death.

A new method has been applied to the analysis of aggregated data about health care
expenditure. In order to carry out a robustness check, more precise data is needed.
In particular, data about expenditure 2-5 years before death would enable the crucial
assumptions on the stability of the functional form of cost acceleration before death
to be tested. They are, however, unavailable in Poland to date. The careful analysis of

morbidity and the costs of treatment also remain an open field for research.
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