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A bstract: Current demographic analyses of the world population show a
considerable increase in life expectancy of the general population in nearly all regions
of the world. Consequently, "Health Economy", defined as "Provision and marketing of
goods and services in order to support the maintenance and restoration of health", has
become the megatrend of the millenium. This holds true not only for national econo-
mies and GDPs, but also — in qualitative terms — for the elderly generation. Guestimates
on the purchasing power of the elderly generation show a threefold higher figure
compared to the actual working population, at least in the Western hemisphere.

A globally organized wellness industry will profit from this situation. However, the
increased morbidity of the elderly generation requires enormous financial endeavours to
provide resources not only for healthcare programmes, such as disease prevention, health-
care education and improvement in quality-of-life pattern, but also for the development of
sophisticated medical devices and therapies which are closely adapted to the needs of the
elderly. The notion "Wealth is health" is valid indeed and so is "Health is wealth". Wellness,
not just sickness, will determine the lifestyle of coming elderly generations.
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Introduction

Life expectancy has been improving for many decades and there is
evidence that health among the elderly will also be improving in the future.
Real achievements in the realms of hygiene, nutrition and quality of life have
increased life expectancy from about 30 years during the time of Imperial Rome
to today’s 70-80 years. These figures are even surpassed by the currently
observed worldwide highest life expectancy at birth of 88 years for a Japanese
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woman. What are the reasons for these developments? Does the increasing life
expectancy depend on the improved wealth of many nations? Or does this
wealth guarantee better health for the citizens of developed countries? These
questions may be related to the term "Health Economy", which has become a
decisive factor in modern societies. It contributes to both social life and eco-
nomy and reflects the needs for our ageing populations.

During the 1st German National Congress on Health Economics, held
in Rostock-Warnemiinde in 2005, Horst Klinkmann defined "Health Economy"
as: "Provision and marketing of goods and services in order to support the
maintenance and restoration of health" [1]. In this paper, comments on this
definition and related questions will be given in more detail.

"How much can the human life span be extended?" This question was
asked in an editorial in Science Magazine in 2005 [2]. The author referred to
Jeanne Calment, who died at the age of 122, at that time the longest-living
human being ever documented. Insights may come from studies on human
centenarians by revealing that human physiology may allow for an achievable
life expectancy of up to 130 years, given that possible strategies to counteract
the major effects of immunosenescence and inflammaging are successful. The
systematic reduction of the lifelong antigenic load, an elimination of chronic
infections, thymic rejuvenation and preventative treatments with anti-inflam-
matory drugs in people with a pro-inflammatory phenotype: some of these
measures seem promising [3].

Chronic infections are — among other things — mainly due to contami-
nated potable water. This raises concern about the current situation of its free
access mainly in the Third World. Worldwide about 1.1 billion people have no
access to clean drinking water and 2.6 billion have no access to sanitary instal-
lations. As a consequence, activities and newly defined targets for worldwide
governmental actions have been advanced. For instance, at a summit in New
York, the United Nations agreed already in 2000 to define so-called Millennium
Development Goals (MDG). According to these goals, the number of people
without access to clean potable water should be reduced by 50% by 2015 and it
should be guaranteed for everybody by 2025. Given that these endeavours will
really come true, life expectancies will further rise and will require new con-
cepts of life style and healthcare, and new therapies.

1. Demographic changes

Demographic changes are a well-perceived reality for the steady
increase in the world’s population. The 6.5 billion inhabitants of the world
currently include a "bulge" generation, which, although presently of working
age, will in 3 to 4 decades become old. By 2050, the world population is expec-
ted to be 8.9 billion [4]. By then, individuals aged 60 and older are expected to
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represent at least 25% of the world population, and 3 out of 4 persons in the
group aged 80 years or older will be living in the developing world [5].

Among these coming generations chronic diseases will determine their
daily life. It is estimated that by 2050, there will be more than 4.5 million hip
fractures annually and more than 36 million patients will suffer from dementia [6].
Other chronic diseases, such as diabetes Type II, chronic kidney disease or
Parkinson’s disease will add to this scenario. Consequently, an increase in the
number of elderly persons who are in need of care will be observed. Recent
statistical analyses for Germany from 2008 predict an increase of 58% in the
number of patients in need of care by the year 2030, compared to today [7], (Figure
1). In terms of figures, this relates to an increase from 2.1 million to 3.4 million
people in need of care in Germany. In addition, 53% of patients in need of care
today are older than 85 years. In 2030, this percentage will have increased to 65%.
Simultaneously, hospital stays will increase from 17 million to 19 million [7].

Age Structures and Need for Care
Germany 2005
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Figure 1 — The "bulge" generation of 2005 will create a bulge
in the age-distribution curves in the upcoming decades. Consequently, the number
of people in need of care will rise accordingly
Cinka 1 - ,,Ilax"* remepanmjata og 2005 rog. Ke oopmrupa mak Bo KpHBATA
Ha JHCTpHOYLH]a HA BO3PACTA BO CAEJHHTE Jekagn. Kako pe3yrrar Ha Toa Ke
pacre OpojoT Ha JIyre co noTpebara of 34paBCTBeHA HEra

These figures show that a considerable need will arise for people
delivering care and the number of nurses, carers and physicians involved will
increase. Given that under these circumstances a ratio of 1 to 1.5 for patients in
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relation to care-givers has to be assumed, about 8 million German persons will
be involved in either care-receiving or care-giving in 2030. These figures
amount to 10% of the actual German population. Similar calculations will
certainly also hold true for other countries.

The ageing population, however, is not homogeneous. Some individuals
are more robust than others, and some show substantially less evidence of age-
associated functional decline. Increasing evidence suggests that postponing the
onset of conditions contributing to frailty will reduce age-related disability and
increase active life expectancy. The capacity of individuals to improve their
health status is already closely linked to nutrition, physical activities and good
life-style habits at early stages of age. Eubie Blake, when attaining the age of
100 years, noted "If I'd known I was gonna live this long, I'd have taken better
care of myself!" [5]. The importance of normal weight and blood pressure, low
cholesterol levels and no-smoking attitudes has to be stressed in order to attract
an increasing attention among the younger generation. However, when compa-
ring standards in the sixteenth century with today’s conditions life-style habits,
nutrition and workload have changed considerably. Premature ageing is being
postponed to later stages in life, as shown in Figure 2.

Women Aged 63

Mother of Albrecht Diirer,1514 Sophia Loren,1997

Figure 2 — Albrecht Direr drew the face of his mother in 1514 when she was 63 years
old. The comparison with a modern actress shows the difference in life style
and performance.

Cirka 2 — Albrecht Durer ja macmukair ceojata 63-roguiiaa majka Bo 1514 roy.
Hejzunara ciopen6a co cIakara Ha MOJEPHATA IVIYMHIA CO HCTA BO3PACT
T'H IIOKAa>KyBa Pa3/INKATE BO HAYHHOT HAa >KHUBOT.
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2. Health Care, the Megatrend of the Millenium

Nikolai Kondratjew (1892-1938) published what are known as his
Kondratjew — cycles or — waves in 1926 [8], (Figure 3.) Kondratjew waves, also
called grand supercycles, are described as regular, sinusoidal cycles in the
modern capitalist world economy. Fifty to sixty years in length, the cycles
consist of alternating periods between high sectoral growth and periods of
slower growth. Although economists dispute Kondratjew’'s views controver-
sially and doubt the repeated ups and downs of its sectors, these cycles neatly

describe the focus of the world’s economic priorities in the last decades.

Megatrend Health

- Kondratjew Cycles -
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Nikolai Kondratjew
(1892-1938)

Figure 3 — Nikolai Kondratjew (1892-1938) elaborated on what are known as his
Kondratjew-cycles or waves [8]. Kondratjew waves, also called grand supercycles,
are described as regular, sinusoidal cycles in the modern capitalist world economy.
Fifty to sixty years in length, the cycles consist of alternating periods between high
sectoral growth and periods of slower growth. The recently defined 6th Kondratjew

cycle refers to health and wellness
Cirnka 3 — Nikolai Kondratjew (1892—1938) ri o6jacruir qukaycare
mmn 6panosure Ha Kondratjew. Kondratjew gukirycure wirn ronemuare
CYIMEepIHKIYCH MPETCTABYBAAT CHHY CORJAIHH [HKIYCH

HA KalTATAJTHCTAYKATA €KOHOMHJA BO CBETOT. LIAKITycHTe cofpkaT IepHOqH
ToMery CeKTOPHTE CO BACOK H HH30K PACT co Tpacwe of 50 go 60 roj. AKTyesIHO

e gegpnanpan 6-or Kondratjew gukiyc koj oqroBapa
Ha 37paBje u O11arococrojoa
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Kondratjew’s concepts have recently been actualized. Health and health
care is considered to represent its sixth cycle and called a "megatrend" with a
change in focus. Wellness, not just sickness, is one of the targets of modern
healthcare! In parallel to this paradigm change, a new type of entrepreneurial
business has appeared, i.e., the wellness industry. This industry offers both
services and therapies, accompanied by leisure activities. Profits come from the
relatively high wealth of the elderly generation. Guestimates on the purchasing
power of the elderly generation show a threefold higher figure compared to the
actual working population.

It is, therefore, not a surprise that increasing turnovers of the wellness
industry can be observed (Figure 4). In 2003, money for wellness was spent
preferentially on fitness and spas (€17.74 billion), on health cures and vacations
(€11.07 billion), massages and physiotherapy (€6.6 billion), specific healthy
food (€4.06 bil) and on pharmaceuticals, cosmetics and literature (€4.6 bil).

Health-Economics
A Steadily Growing Market
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Figure 4 — In 2003, money for wellness is spent preferentially on fitness
and spas (€17.74 bil), on health cures and vacations (€11.07 bil), massages
and physiotherapy (€6.6 bil), specific healthy food (€4.06 bil)
and on pharmaceuticals, cosmetics and literature (€4.6 bil)

Cinuka 4 — Bo 2003 rog., on/ie HOTpOILICHH NapH 3a (OHTHEC
H JIeKoBHTH Oarbi (17.74 6urnorn eBpa), IEKOBH H OFMOD
(11.07 6nmnonw eBpa), Macaxka wu @uznorepannja (6.6 OHJIHOHH eBpa),
3npaBa xXxpaHa (4.06 OuIHOHH eBpa) H 3a IeKOBH, KO3METHKA H JTHTEPATYPA
( 4.6 6umHOHH eBpa)
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Interesting observations have been made in the United States. The 2003
analysis of Lubitz et al. on health and life expectancy in the elderly population
shed light on the specific situation in the US [9]. Between 1992 and 1998,
people above the age of 70 and not showing functional limitations (28% of
study population) were spending about $4,600 on health care individually. This
adds up to total expenditures for medical care for a period from age 70 to death
of about $140,700. These average expenditures per year, however, increased
with worsening health status, from about $4,600 to $45.400 annually for
institutionalized persons [9]. These observations are certainly also valid for
other countries.

Like most industries, the health care market is also going global. Apart
from global health and wellness tourism, the need for health-educational and
health-structural activities arises in many countries. Saudi Arabia, for instance,
promotes the education of its health professionals locally with the help of
European health specialists [10]. Further, hospital construction and hospital
management is performed in close cooperation between local authorities and
European and American healthcare companies, as is shown by the worldwide
activities of Fresenius AG. This trend offers interesting business opportunites
for health care professionals in the future.

A basis for such activities could be a public private partnership between
universities and public companies in the sense of a commonly accepted health
economy. The European Union, for instance, has invested one billion € since
1990 in the improvement of the health infrastructure in its member states in
order to overcome barriers, such as data protection limits, different technolo-
gical standards or varying approval procedures [10].

Apart from health education and activities in the developed world,
important steps have to be taken for the improvement of health in third world
countries. The question "Health is wealth, is wealth health?" in the title of this
article implies that health — apart from genetic predispositions — may be
associated with both life style and economy.

The journal PLoS Medicine asked in October 2007: "Which single
intervention would do the most to improve the health of those living on less
than $1 per day?" [11]. Among several answers provided by the interviewees,
some should be mentioned here: the greatest improvements in health will come
from a general education in hygiene. Others opinions refer to hiring health
workers, organizing vaccination programmes, guaranteeing general access to
clean potable water and sanitation, and providing adequate nutrition.

These rather heterogeneous requirements will only be possible by
means of the joint efforts of all countries, both poor and rich. The MDGs of the
United Nations might be a first step towards this goal.
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20 Klinkmann H. and Vienken J.

3. Outlook and consequences for the medical device industry

Patients with kidney failure are usually treated with blood purification
devices in an extracorporeal blood circuit. This treatment, called haemodialysis,
is considered to be one of the most expensive therapies in medicine. In 2007,
about 1.4 million patients with chronic kidney disease (CKD) worldwide were
treated with this therapy. The average annual cost per CKD-patient adds up to
€60,000. Of course, these high costs have an impact on the general worldwide
access to this therapy, mainly in the developing world, as shown in a recent
analysis by A. Grassmann et al. [12]. Assuming the general prevalence of
kidney failure to be between 900 and 1,000 patients per million inhabitants,
many countries of the world with a GDP below $10,000 are not yet in line with
these figures. However, no difference in the prevalence of ESRD patients is
shown, once the gross national product (GDP) of an individual country has
reached a level above USS$ 10,000 [12].

Haemodialysis might serve as an example for other high-cost medical
therapies. An increasing number of countries will be able to afford such the-
rapy-technologies in the future. Meanwhile, local and national differences in the
price and availability of services throughout the world may lead to an increased
medical tourism even to low-developed countries, such as described by Shrivas-
tava for India [13]. Hungary, welcoming an increasing number of medical tou-
rists for e.g. plastic surgery and dental therapies, is another example of this per-
ception. High-tech therapies will, thus, be applied to a larger cohort of patients.

Further, the increase in the number of elderly people and patients can-
not be completely matched by a corresponding increase in the number of care-
givers. A sophisticated medical device technology can offer help and support in
the future. The advent of miniaturized or nano-scaled devices, non-invasive sen-
sors for a series of physiological parameters as well as therapeutic feedback loops
between sensors and devices will facilitate and support the performance of
better care for the elderly in the future. Such feedback loops have already been
incorporated into modern haemodialysis machines and may serve as examples
for other therapeutic manoeuvres.

In summary, demographic changes require new perspectives not only
for the working population but also for the retired elderly generation. Wellness,
not just sickness, will determine the lifestyle of this increasing cohort. If public
programmes for the prevention of infectious diseases and easy access to clean
potable water, to mention only a couple, are successful, the number of elderly
people in a good health status will increase further. Major contributions to
support this notion may come from a globally organized wellness industry. The
medical device industry will need to offer sophisticated therapy systems, e.g.
micro- or nano-scaled devices or non-invasive sensors for the online determi-
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nation of physiological parameters leading to therapeutic feedback guidance of
medical devices. There is no doubt that "Health is wealth". The enormous
financial and economic endeavours to be made for realizing health programmes
support the notion that "wealth is health" as well.

The Dialysis Population 2005

Example for a Highcost Therapy
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Figure 5 — Prevalence of end stage renal disease (ESRD) in 2005 versus
economic wealth in the 75 countries with the highest ESRD population. The broken
line indicates the boundary between high-income countries and the group
of low- and middle-income countries as classified by the World Bank group.
The analysis shows, further, that no difference in the prevalence of ESRD patients
is observed, once the gross national product (GDP) of an individual
country has reached a level above US$ 10.000 [12].

Cirka 5 — IlpeBaieHqHjaTa HA TEPMUHATHATA OYOpeXXHA HHCYDHIHEHIIH]A
Bo 2005 rog. e cnopegeHa co eKOHOMCKaTa 01arococrojoa Bo 75 Ap>KaBH, JPKaBH
CO HAJBHCOKA IIPEBAIENHja Ha OyOpEeXKHATA HHCYAHEHIIH]A. A HATH3ATE
TTOKaKyBAaAaT JeKa He ITOCTOH Pa3JTAKa
BO MpPEBaJICHIAaTa Ha OYOpeXHATAa HHCY(DHIUCHIH]A BO APKaBHTE
kage mro BT nocraraax auBo wHag 10.000 gosrapm.
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Pesnume
3IPABJETO E BOTATCTBO! JAJIU BOTATCTBOTO E 3[IPABIJE?
Klinkmann H." and Vienken J.2

! Schliemannstrasse 7, Rostock, Germany
% Fresenius Medical Care, BioSciences, Bad Homburg, Germany

AxTyenHuTe geMorpadcki aHaJW3d Ha CBETCKaTa IOMylalyja MOKaxy-
BaaT pa3yMHO 3rojieMyBame Ha >KMBOTHHMOT BEK Ha OIIIITaTa IOMyJaanuja cKkopo
BO CUTe peruoHu Ha cBeToT. [TocnegoBaTenHo ,,ExoHoMujaTa Ha 3apaBjeTo”, Koja
ce feduHNpa Kako ,,IIpoBu3nja 1 MapKeTHUHT Ha fo0OpaTa U YCIAYTUTE CO el Jia ce
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OBO3MOXKH OJIpKyBame 1 OOHOBA Ha 3[[paBjeTo™, MpeTcTaByBa MEeraTpeH] Ha OBOj
musieanyM. [lecuHnnmjaTa ja cOqp>Ky BUCTHHATA HE CaMO 32 HAIMIOHAIHHATE €KO-
mommu u BIII1, TyKy m 3a mocrapaTa reHepanuja. [locrom mpenBuuyBame eKa
MOTpOIIIyBauyKaTa MOK Ha MocTapaTa Mmomnyjianyja € TPUKpaTHO TIOBHCOKA BO CIIO-
penba co Taa Ha pabOTHO aKTMBHATA TOMyJan@ja, 6apeM BO 3amajjHaTa XeMH-
chepa.

Ojp oBaa cutyanuja npoguTUpaaT TII00aTHO OPTaHU3UPAHUTE JIEKOBUTH
G6amu. Cemak, 3rolIeMEHHOT MOPOMANTET HA TOCTapaTa MOMyJalyja MOBICKyBa
rojieMu (pMHAHCHUCKH CPECTBA, MOTPEeOHN 3a OpraHM3Wparhe Ha MPOrpaMuTe 3a
3allITUTa Ha 3/IpaBjeTo, KaKo MITO ce MPeBEHTUBHATA 3APAaBCTBEHA 3aIITUTA, eIy-
Kal@jaTa ¥ HOTo0pyBamkETO Ha MOJIENIOT 3a oO6ap KBAJUTET HA SKUBOTOT, KaKO U
3a pa3Boj Ha CO(PUCTUIMPAHM MEOWIMHCKYU amapaTd W JIEKOBW, aJalTHPaHU 3a
noTpebuTe Ha Bo3pacHuTe. benemkara geka ,,boratcTBoTo e 3upasje” e BanmugHa
Kako u Oelnemkara jieka ,,3/paBjeTo e 6orarcTtBo. bmarococroj6aTa, HE camo
OorecTa, Ke ro ofpefaT SKHBOTHHOT CTUJI Ha UTHUTE BO3PACHU I'CHEPAlWH.

Kayunu 300poBu: 31pasje, 60raTcTBO, EKOHOMH]a, CBETCKA MOITyJIAIH]a.
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