O&

< 3 %
S ° .
: Y % Leopoldina
Z 16 ':{s‘ﬁ)) 52 %
: " mm= £ Nationale Akademie
% 7] & der Wissenschaften
“, &
O(Y X \0
Vo B oK

October 2015
Statement

i=acatech

DEUTSCHE AKADEMIE DER L
TECHNIKWISSENSCHAFTEN

UNION

DER DEUTSCHEN AKADEMIEN
DER WISSENSCHAFTEN

Medical care for older people —
what evidence do we need?

German National Academy of Sciences Leopoldina | www.leopoldina.org

acatech — National Academy of Science and Engineering | www.acatech.de

Union of the German Academies of Sciences and Humanities | www.akademienunion.de




Imprint

Publishers:

Deutsche Akademie der Naturforscher Leopoldina e. V. (Federfiihrung)
German National Academy of Sciences Leopoldina

— Nationale Akademie der Wissenschaften —

Jagerberg 1, 06108 Halle (Saale)

acatech — Deutsche Akademie der Technikwissenschaften e. V.
acatech — National Academy of Science and Engineering
Residenz Miinchen, Hofgartenstralle 2, 80539 Miinchen

Union der deutschen Akademien der Wissenschaften e. V.
Union of the German Academies of Sciences and Humanities
Geschwister-Scholl-StraRe 2, 55131 Mainz

Editing

Dr. Alexandra Schulz, German National Academy of Sciences Leopoldina

Dr. Stefanie Westermann, German National Academy of Sciences Leopoldina

Dr. Elke Witt, German National Academy of Sciences Leopoldina

Contact: Department Science — Policy — Society (Head of department: Elmar Kénig)
politikberatung@leopoldina.org

Design
unicommunication.de, Berlin

Cover

Sisters of Design — Anja Kramer & Claudia Dolling GbR
Universitatsring 11

06108 Halle

Print

Druckhaus Kéthen GmbH&Co.KG
Friedrichstr. 11/12

06366 Kothen (Anhalt)

ISBN: 978-3-8047-3428-9

Please reference as:

German National Academy of Sciences Leopoldina, acatech — National Academy of Science and
Engineering and Union of the German Academies of Sciences and Humanities (2015): Medical care

for older people — what evidence do we need? Halle (Saale)

The German version of this English translation was published in September 2015.



Medical care for older people -
what evidence do we need?






Foreword

Foreword

That people of any age should receive the best possible medical care is something that
should be considered as an accepted fact, both socially and politically. It can also be
stated that the existing high level of medical care in Germany has made a substantial
contribution to the considerable increase in life expectancy over recent decades. But
a closer look at the medical care situation for elderly people and considering their
specific needs reveals a whole series of problematic deficits.

For instance, there is the question as to the basic treatment of patients suffering from
multiple illnesses, when existing guidelines merely refer to the treatment of each indi-
vidual illness respectively. Such multi-morbidity is a frequent phenomenon in elderly
people. And what consequences arise as a result of taking a great number of different
medications concomitantly? Are these pharmaceuticals at all suitable for an aged
body with multiple ailments?

This report deals with these questions and their possible answers. The participating
academies, i.e. the National Academy of Sciences Leopoldina, acatech — the German
Academy of Technical Sciences, and the Union of German Academies of Science and
Humanities, would like to take this opportunity to thank for their efforts all the scien-
tists who have worked on the preparation of this paper over the last two years under
Professor Cornel Sieber, and also all the experts involved in this project.

With this report, the academies hope to contribute to the necessary discussion about
better medical care for older people. A discussion that should begin as soon as pos-
sible, particularly in the light of demographic change.

Halle (Saale) and Berlin, October 2015

iy 4 i (i Yaue b

Prof. Dr. Jorg Hacker Prof. Dr. Reinhard F. Hiittl Prof. Dr. Dr. Hanns Hatt
President President President
of the German National Academy of the acatech — National Academy of the Union of German Academies
of Sciences Leopoldina of Science and Engineering of Sciences and Humanities



Table of Contents

SUMIMAIY ettt et e e e e e e e ettt e e e e e e et it eeeeesstaaaeeeeeessnnaeeeesessnnnsaens 6

1 INEFOTUCTION....eiiiiiieee e e e e s e e e e 10
1.1 Objective and background ............ccocviiiiiiiiiie e 10

1.2 Evidence-based medicine (EBM) — Term definition.........cccceeevvieeeeiieecccieec e 11

1.3 Care of old and very old Patients ......c..eeeicuiiieeiiiee et e 12

1.4 Growing number of 0ld PEOPIE .....cccuviii i 13

2 Ageing —health and illNess........cooooiiiii e, 14
2.1 Individual ageing at the beginning of the 21st century........ccoceeeeinieinieeiieeneenne 14

2.2 Health, impairments and diseases in 0ld @ge........cccceevueerieeiiiienieciieeec e 16

2.3 Effects on the provision of medical care .........ccoceeeveiiieiniiciiin e 20
SUMIMAIY Lottt et s e e st e s e e e e sne e e e s b e e e s r e e e sanaeeeeanneeesnnns 26

3 Evidence-based medicine (EBM) and medical practice........cccccvvrrveeeeen.. 28
3.1 Legal framEWOIK.. ..o iee ettt e ee e e et e e st e e et e e e ra e e e enaaeas 29

3.2 The three pillars of EBM and methodical challenges........cccoovveeeiiiivciieeccieeees 31
SUIMIMIAIY L s 38

4 Scientific evidence for medical care of elderly and very elderly
patients — fields of application ..o, 40

4.1 Insufficient evidence for medical care: Over-treatment, under-treatment,
AN MISErEATMENT Leeiiiiiiie et e s sbae e e ssabeeeenanes 40
4.2 ReSearch apProaChies .....ccueiiiiiiiiieiieeeite ettt 45
SUMIMATY 1ttt et s e s e e s e e e st e e e s eabr e e e snbe e e ssraeesnnnes 48



Research and development for the improved care of
old and very old people: Conclusions...........coeevveviviiiiiiiiiiiiiieeee e, 50

5.1 More precise research, tailored to the distinctive interests and aims

fo] o] (o [=Tal o F- [ n =T o £ PP SPUPROE 50
5.2 Conditions and possible implementations for quality health care for old people ....52
5.3 Implications for basic, advanced and continuing training..........ccccceeevveeeecciveeennnns 53
Members of the working group........cccccciiiiiiiieeieeeceeeeee e, 54
RETEIENCES .. a e 56
List of abbreviations .......eeeeeiiei i 64
/Yo7 0= 3 Vo 1 P UPPT 66

Expertise: Design and Analysis of Studies with Older Adults with
Multiple Chronic CONAItIONS ....cc.veeeeiiiiee et e e e e e sereeeenes 66



Summary

In Germany today, reaching a very old
age is no longer an exception. About 4.5
million people (5.4 percent of the popu-
lation) are 80 years of age and older,
and their numbers continue to grow. In
recent decades, the over 85-year-olds
have been the group with the fastest
and greatest gain in life span and many
positive developments for this growing
population group have been recorded.
The increasing life expectancy and the
improved health of older people over
a longer period are also attributable to
therapeutic and preventive measures, in
addition to other factors. Sick old people,
however, may possibly have entirely dif-
ferent medical needs than younger peo-
ple; this is not sufficiently reflected in the
German healthcare system.

The high standard in medicine, not
only in relation to medical care, but also
in research of diseases and the develop-
ment of therapies, focuses typically on
middle-aged patients with a single dis-
ease. Accordingly, knowledge gained from
the treatment of middle-aged people is
frequently also applied for older patients
— although they differ both physically and
mentally from younger people in terms of
their medical care priorities and personal
circumstances. This does not comply with
good scientific practice, and often leads
not only to inappropriate care, but may
occasionally also actually endanger the
concerned patients.

Older people, who frequently suf-
fer from multiple chronic disorders, take
many medications at the same time, each
of which focuses on one individual ail-
ment. This polypharmaceutical treatment

does not at times correspond to the health
targets of older patients and may even
pose a considerable health risk. There is
a lack of external evidence on how to im-
prove treatment for multimorbid older
and very old people. There is also a lack
of guidelines that indicate the current
knowledge gaps and risks. At the same
time, important medications are often not
offered. Therefore, research to provide
specific scientific evidence specifically for
older people is absolutely essential. New
treatment objectives come to the fore and
determine the indication for pharma-
cotherapeutic, surgical and other inter-
ventions: In younger patients cure, res-
toration of working ability or long-term
prognoses determine the course of action.
In older patients, these priorities are of-
ten replaced by independence, quality of
life despite complaints, and the relief of
symptoms.

The pressure for a quick and effec-
tive change to the healthcare situation of
older people is growing continuously in
line with the rapid demographic change.
Physicians, therapists and carers alike
must adjust to old and very old people in
their daily work — particularly in hospital
care. This also applies to basic, advanced
and continuing staff training and the co-
operation with other health care provid-
ers. At all points in the medical care chain,
from the lack of scientific evidence to the
implementation in practical care, the fo-
cus must be on older people and their spe-
cific needs.



Approaches to evidence-based
medical care?

First of all, it must be pointed out that
there is no such thing as “the old patient”:
no group of patients is as inter-individ-
ually different as that of the elderly. For
that reason, in medical care particular
attention must be paid to individual dif-
ferences such as gender, socio-economic,
ethnic-cultural and biographical back-
grounds.

Relatives and the close environ-
ment are often extremely burdened with
providing support for sick and/or func-
tionally impaired older people and are
therefore in need of particular attention
and support (structural, psychosocial and
financial) within the framework of regular
care.

Changes in biological processes
as well as in functional and social needs
in older people have been intensively re-
searched. Nevertheless, there are only few
studies for the group of old and very old
patients that meet the standards of evi-
dence-based medicine (EBM). This has
several reasons, one of the most signif-
icant of which is the fact that the estab-
lished procedures of scientific knowledge
acquisition and standardisation in the
medical field do not correspond with the
characteristics and health targets of older
people. Science-based principles for evi-
dence-based geriatric healthcare have to
a large extent not yet been determined.
This is why doctors and other health care
professionals are not sufficiently prepared
for their task of treating old and very old
patients. An improvement in data availa-
bility and the health care situation is thus
an absolute requirement.

1 By the term “evidence-based” medical care, we mean the
decision for diagnostic and therapeutic measures based
on current scientific knowledge, professional expertise
and the values and preferences of those affected. This
refers to individual and population-based decisions.
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Randomised, controlled studies
should also be specifically conducted
on elderly and very old people. Fur-
thermore, other study methods are also
available, which should be increasingly
promoted and performed, as they are
better able to demonstrate the needs
and requirements of old people with re-
gard to medical care: pragmatic studies
that include the realities of the patients’
lives, multiple-component interventions
(complex interventions) as well as ob-
servational studies. The research sub-
ject should not (only) be the efficacy of a
medicinal product, but an overall health
care algorithm. The co-existence of risks
should be examined and, if possible, in-
dividually presented in absolute figures.
As these types of studies have not been
sufficiently undertaken by the industry
to date, more public funds need to be
provided for this purpose.

Clinical studies on medicinal prod-
ucts to be prescribed for people above 65
and especially for those above 80 years
of age must represent this age group suf-
ficiently and carry out an age-related as-
sessment. Here, age-specific characteris-
tics, in particular frailty, should be taken
into consideration in the inclusion and
exclusion criteria and in the analysis and
interpretation. The marketing authori-
sation for medicinal products should be
subject to carrying out studies on old and
very old patients, similar to the procedure
usual for children (Paediatric Regulation
of the EU).

In addition to conventional indica-
tors of efficacy tests (such as cure, relief
and survival), important functional and
other objectives should be tested, in par-
ticular activities of daily living, participa-
tion and quality of life. Maintaining the
functions of everyday life and hence also
the quality of life is the predominant aim
for old and very old people. Hearing, see-
ing and mobility play a crucial role in their
participation.




Summary

Methodological complexities are
an important reason for the exclusion of
old people from controlled studies. The
emphasis has to be on patient-oriented
study objectives, but also on challenges
in terms of study design and evaluation
(e.g. number of cases, missing data). The
corresponding further development of
methodological knowledge is therefore
imperative. This requires the combination
of geriatric-gerontological, biostatistical
and information-related expertise. Eth-
ical and legal aspects, such as the ability
of the study participants to give their con-
sent, also require particular consideration
in research involving older people. There-
fore, expertise on the medical treatment
of such patients should be represented in
research ethics commissions. In addition,
information and consent documents with-
in the framework of geriatric health care
and studies must also be adjusted to the
needs of old and very old people.

The investigation of interventions
in the case of multi-morbidity must take
top priority. As the parallel intake of medi-
cations is unavoidable, the interaction of
active substances must be examined and
validated. In addition, studies dealing
with the reduction of polypharmacy are
necessary, in particular with regard to the
discontinuation of medicines.

Behavioural and technical inter-
ventions play an increasingly important
role in maintaining independence and
delaying the necessity of moving into
a nursing home. Research in geriatric
medicine should therefore also focus on
the linking with such interventions. The
benefits of auxiliary appliances, technol-
ogy and adapted living space have hardly
been examined. There is a lack of studies
involving larger numbers of cases and
representative participant groups includ-
ing control groups, but also studies on the
ethics of application. This also applies to
telemedicine, the most frequently investi-
gated field at the moment.

Evidence-based patient informa-
tion as a prerequisite for the participation
of patients in medical decision-making
processes must also be available in geriat-
ric care and must be adjusted to the pre-
requisites of older people. It is necessary
to determine therapy expectations and
preferences in groups of older people with
different socio-economic and cultural
backgrounds as well as in various care set-
tings. Better knowledge assists the plan-
ning of clinical studies by taking adequate
consideration of patient-relevant health
targets.

There has as yet been hardly any di-
agnostic research in accordance with EBM
standards in general and for all age groups.
The demand remains for manufacturers
not only to have to present proof of safety,
but also of patient-specific benefit.

The treatment requirements of old-
er patients are currently not identified at
all, or not early enough. This often leads
to expensive over-use, under-use, and
misuse of health care services. Therefore,
a geriatric assessment should take place
in the emergency room, the patient’s con-
dition permitting. This is of particular
significance when deciding whether the
patient should be admitted to the geri-
atric ward or to a specialist one. The as-
sessment should then be continued on the
respective ward and be completed within
the first 72 hours.

Transfer management and the flow
of information between care settings, e.g.
hospital and GP, need to be urgently op-
timised in such a way as to reduce losses
of information to the detriment of the pa-
tients. The aim should be for a standard-
ised and coordinated information man-
agement system of primary and secondary
care service providers and facilities in or-
der to improve intra- and inter-sectoral
communication and consequently also
improve care, and to gain scientific knowl-
edge from the data collected.



Health care service providers must
communicate with nursing home resi-
dents regarding their health targets and
the organisation of their last stage of life,
and negotiate these issues together. Re-
turning to the home environment after
being in a nursing home should be made
easier, and should also be an important
target factor in research projects.

Basic geriatric knowledge should be
compulsory for all medical disciplines and
health service professions; such teaching
should begin at undergraduate level and
be intensified in the post-graduate period.
Multi-professional competence and EBM
concepts play a significant role in basic,
advanced and continuing professional
training. Embedding them in such a way
as to incorporate them in the standard
repertoire of medical staff should be an
important training objective.

It is essential to intensify and fur-
ther develop methodological training in
order to meet the challenges of medical
research and health research for elderly
people. In Germany there is a great deficit
in this field. A first step would be to set up
corresponding specialist professorships.

Finally, the aim must be to dispel
negative impressions of old age in geri-
atric health care — for example through
cross-disciplinary offers of advanced and
continuing training in geriatric medicine.

In its expert reports from 2000 and
2009, the German Council of Experts on
Developments in Health Care (SVR Ge-
sundheit) has already explicitly pointed
out that the “adequate care of elderly pa-
tients with chronic and multiple ailments”
is one of the most pressing tasks in the
health system. Despite, or perhaps even
because of the precarious junior physician
situation in medicine — and especially in
geriatric medicine — it is urgently neces-
sary to launch a geriatric health care cam-

paign.



1 Introduction

1.1 Objective and background

In Germany today, reaching a very old age
isnolonger an exception. About 4.5 million
people (5.4 percent of the population) are
80 years of age and older, and their num-
bers continue to grow.? In recent decades,
the over 85-year-olds have been the group
with the fastest and greatest gain in life
span. The average life expectancy, which
is currently about 80 years, will probably
rise to 90 by 2050. More than half of the
children already born in this century will
even reach the age of 100 or older.?

Much positive can be reported about
this growing population group. The in-
creasing life expectancy and the improved
health of older people over a longer period
are attributable to therapeutic and preven-
tive measures, in addition to other factors.
Sick old people, however, may possibly
have different medical needs than younger
people, which is not generally taken into
consideration in the German health care
system. There are, for instance, no reliable
medical standards for sick old people, and
their medical care is not always the same
as that for younger people.

Appointed by the National Acad-
emy of Sciences Leopoldina and its two
partners in policy advice, the German
Academy of Technical Sciences — acatech
and the Union of German Academies of
Science, a working group of fifteen sci-

2 013 figures, Destatis (German Federal Statistical Office).
Population. Available at: https://www.destatis.de/DE/
ZahlenFakten/GesellschaftStaat/Bevoelkerung/Bev-
oelkerungsstand/Tabellen_/Irbevo1.html[Release date:
09.07.2015]. Accessed July 20, 2015.

3 Schnabel S, von Kistowski KG, Vaupel JW (2005);
Christensen K, Doblhammer G, Rau R, Vaupel J (2009).

entists was set up from 2013 to 2015 not
only to highlight the problems of medi-
cal care for older people in Germany, but
also to point out the reasons and to draw
conclusions for an improvement of the
situation. The members of the working
group represent several medical-clini-
cal disciplines: nursing science, general
practice, clinical pharmacology, psychol-
ogy, biostatistics, gerontology, geriatric
medicine, law and medical ethics.

The high standard in medicine not
only in relation to medical care, but also in
research of diseases and the development
of therapies, focuses typically on mid-
dle-aged patients with a single disease.
Accordingly, knowledge gained through
the treatment of middle-aged people is
frequently also applied to older patients
— although they differ both physically and
mentally from younger people in terms of
their medical care priorities and personal
circumstances. This does not comply with
good scientific practice, and often leads
not only to inappropriate care, but also oc-
casionally even puts older people at risk.
Therefore, research to provide explicit sci-
entific evidence specifically for the elderly
is absolutely essential. This must also be
included in future treatment guidelines.
Even advanced and continuing profes-
sional training is currently not enabling
our system and its specialised personnel
to provide evidence-based treatment for+
older and very old people.

4 By the term “evidence-based” medical care, we mean the
decision for diagnostic and therapeutic measures based
on current scientific knowledge, professional expertise
and the values and preferences of those affected. This
refers to individual and population-based decisions.
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The pressure for a quick and effec-
tive change to the health care situation of
older people is growing continuously in
line with the rapid demographic change.
With this report, our intention is to pro-
vide in particular decision-makers in mu-
nicipal, provincial and federal authorities,
health care institutions and scientific or-
ganisations with recommendations that
can help to put the provision of medical
care services together with the facilities of
the health care system; this should result
in a scientific basis tailored to the needs
and wishes of the patients and to the ben-
efit of older and very old people.

The report is structured as follows:
In Chapter 2, we summarise what ageing
at the beginning of the 21st century actu-
ally is and why older and very old people
are not provided with sufficient health
care by the conventional medical services.

In Chapter 3 we outline the princi-
ples of evidence-based medicine (EBM).
In Chapter 4 we explain where and why it
reaches its limits with regard to older pa-
tients. Finally, in Chapter 5, we formulate
conclusions as to how medical research
and health care in times of demographic
change can be organised on the basis of
current scientific knowledge and future
research and in such a way as to ensure
the evidence-based health care of older
and very old people.

1.2 Evidence-based medicine
(EBM) — Term definition

The following term description for EBM
follows the definition proposals of the
German Network of Evidence-based Med-
icine (DNEBM):5

The context of EBM is derived from
the English word “evidence” and refers

5 Available at: http://www.ebm-netzwerk.de/was-ist-
ebm/grundbegriffe/definitionen/; EBM-Glossar.
Accessed July 20, 2015.
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to information originating from scientific
studies and systematically collected clini-
cal experience, which can confirm or con-
tradict a situation.

In accordance with this definition,
EBM (evidence-based medicine) is a con-
scientious, explicit and sensible use of the
best external scientific evidence available
at a specific point in time in order to make
decisions in the medical/ health care of in-
dividual patients.

EBM, also called evidence-based
practice, refers to activities in medicine
and health care, in which a medical or
health care offer is communicated to an
individual patient on the basis of the best
available evidence. Uncertainties and con-
tradictions in the external evidence must
also be disclosed within the framework of
EBM. Through high quality scientific stud-
ies, EBM helps to reduce uncertainty with
regard to the benefit and risk arising from
medical and health-related decisions.

The identification of suitable evi-
dence presupposes a systematic search
of medical literature for a specific clini-
cal problem, the non-selective selection
of meaningful external evidence though
the critical assessment of validity in ac-
cordance with clinical-epidemiological as-
pects, and the assessment of the extent of
the observed effect.

The best external evidence identi-
fied from empirical evidence obtains its
significance in the application of this evi-
dence to the specific patient, based on the
clinical experience of those providing the
treatment and taking into consideration
the clarified health targets, ideas and val-
ues of the patients.

Another related term is evi-
dence-based health care — EBHC, in which
the principles of EBM are applied to all
health care sectors, including decisions
pertaining to the management of the health




care system. EBM has thus moved from
the historical understanding of EBM in the
situation of an individual decision to the
level of a general entitlement to services
in hospitals and health care. This is based
on Volume V of the Social Insurance Code
(SGB V) which includes the standard that
health care must comply with the generally
approved status of medical knowledge.

The techniques and methods of
EBM were also transferred to other pro-
fessions, e.g. as evidence-based nursing
care or evidence-based midwifery.

EBM necessitates the generation
of meaningful external evidence that re-
quires the performance of empirical stud-
ies under consideration of the current
state of discussion regarding the methods
of clinical epidemiology.°

1.3 Care of old and very old patients

The spectrum of patients and the range
of their ailments alter with demographic

changes. Older and very old patients often
suffer from chronic and multiple illnesses.
New treatment objectives come to the fore
and determine the indication for pharma-
cotherapeutic, surgical and other interven-
tions: While cure, restoration of working
ability or long-term prognoses determine
the course of action for younger patients,
the priorities of older patients are often
the maintenance of their independence or
quality of life despite afflictions, and the
short-term relief from symptoms instead
of long-term life objectives.”

With increasing age, people be-
come more individual and more different
from one another (not only) in medical
terms.® This increased heterogeneity is
evident in all systems: physiologically,
cognitively, but also in genome muta-
tion rates and in epigenetic changes. In
addition there are non-pathological de-
generative changes, which are perceived
as particularly drastic when they affect
several systems at the same time, such as
mobility and sensory perception. This is
known as the frailty syndrome.'* Age-re-

Box 1: Who is an “old” or “geriatric” patient?

or “geriatric” patients.

In Germany in 2007 and in the EU in 2008, geriatric specialist associations formulated a defini-
tion: According to this, it is not the chronological age, but a condition that characterises “old”

These are defined as people of higher age, either suffering from several concurrent illnesses,
or who are physiologically particularly prone to illness, which can result in complications and
secondary diseases and the risk of chronicity and an increased risk of losing autonomy.?

Empirically, particularly people over 80 years of age are currently receiving geriatric health
care (for information on changing age limits cf. Chapter 2). In clinical studies however, the
age limit is usually drawn at 65 or even younger. Therefore, the question of evidence-based
medical care cannot be restricted to “old” patients in accordance with the medical definition.

6 ibid.

7 Fried TR et al. (2011).
8 Sieber CC (2007).

9 See also the results of the Berlin Ageing Study (BASE).
An overview of this can be found at: https://www.
base-berlin.mpg.de/de. Accessed July 20, 2015.

10 Frailty: medical specialist term used in English. Berg-
man H et al. (2007).



lated physiological changes and multiple
illnesses are not only highly relevant for
research on the effects of medicinal prod-
ucts, but also for surgical procedures and
technical rehabilitation. Particular sig-
nificance is attached to the search for
complex therapeutic concepts, requiring
the cooperation of various professions
(e.g. in patient discharge management)
or technical innovation (keyword tele-
medicine).

Only very few controlled clinical
studies are available on the treatment
of these aspects of old age. Former evi-
dence-based therapy concepts are usually
focussed on the treatment or improve-
ment of symptoms or on the positive influ-
ence of a single, clearly definable illness.
Neither do they consider multiple illness-
es nor age-related changes nor the signif-
icance of maintaining everyday functions
and the particular importance of quality
of life and autonomy. Usually, (medici-
nal product) studies are performed on
patients of a clearly younger average age
with few co-morbidities; the transferabil-
ity of the results to older people is there-
fore questionable."

In its expert reports from 2000 and
2009, the German Council of Experts on
Developments in Health Care (SVR Ge-
sundheit) already pointed out explicitly
that the “adequate care of older patients
with chronic and multiple ailments” was
one of the most pressing tasks in the
health care system. Despite, or perhaps
even because of the precarious junior phy-
sician situation in medicine — and espe-
cially in geriatric medicine — it is urgently
necessary to launch a geriatric health care
campaign.

11 E.g. Thiirmann PA (2013).
12 SVR Health (2009).
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1.4 Growing number of old people

The age group of over 85-year-olds
is growing. Even though older and even
very old people stay on average more fre-
quently and longer healthy in a historical
comparison and are physically and cogni-
tively fitter than they used to be,' the need
for medical and health care increases due
to the strong rise in their numbers in ab-
solute figures. At the same time, as the re-
sult of the increase in female employment,
the extent to which women are available
for the care of family members will be-
come limited. About 3 times as many
women as men of working age provide
care. In general, full-time workers more
rarely have time for care and spend less
time on care than non-workers and part-
time workers.*

Physicians, therapists and carers
alike must adjust to old and very old peo-
ple in their routine work — particularly in
hospital care. This also applies to basic,
advanced and continuing staff training
and the cooperation with other health
care providers. At all points in the medical
care chain, from the lack of scientific evi-
dence to the implementation in practical
care, the focus must be on older people
and their specific needs. We outline a few
suggestions in this report.

13 E.g. Christensen K et al. (2013).
14 Klaus D, Tesch-Romer C (2014).




Ageing — health and illness

2 Ageing — health and illness

2.1 Individual ageing at the tics and society, whether the years gained
beginning of the 21st century through the continuing rise in life expec-
tancy are actually years with a high qual-
It is still one of the fundamental ques- ity of life.’s
tions of ageing research, but also of poli-

Box 2: What is “old” from the point of view of ageing research?

Based on the different and characteristic experiences gained during the course of life, ageing
researcher Paul Baltes has defined the terms “First age” for childhood and adolescence, “Sec-
ond age” for the middle years of adult life and “third” and “fourth age” for the last third of
life. Even though these terms are not unanimously accepted as standard (for example, people
in the “fourth age” represent a very diverse group), they are helpful in differentiating the still
frequently used terms “the aged” or “the elderly”.

The emergence of a “third or young age” (about 60 to 80/85 years, partly even older) as a
phase comparatively low in illness and disability can be considered a success.*® This phase
must be differentiated from a “fourth age” (from about 80/85 years, also referred to as “very
old”, as more than half of the contemporaries have died), which is even today not short and
certainly will not be in the future, and in which the risks of iliness accumulate, multi-morbidity
(multiple illnesses) becomes standard and normal everyday functions are highly endangered
by numerous simultaneous changes (e.g. loss of cognitive, motoric and sensory skills).'” Find-
ings based on research and pertaining to the course of cognitive ability, the need for nursing
care and to well-being even suggest the definition of a future “fifth age”. One of the particular
assumptions of this new perspective is that changes at different levels (biological, psycholog-
ical) in the extremely advanced time corridor of each individual life are no longer determined
so much by the chronological age, but by the temporal distance to death.®

However, these chronologically focussed divisions of the phases of ageing can be criticised,
for instance by arguing that the differences between individuals are extremely high and in-
crease continually with age. In other words: there are considerable overlaps between the
various phases of ageing, and a significant number of the over 85-year-olds are well within the
range of the 65 to 84-years-olds (and vice versa) in terms of health, functional and cognitive
parameters.

15 Kocka J, Staudinger UM (20009).
16 ibid.
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18 Distance-to-Death Research; Terminal Decline or
Terminal Drop. E.g. Gerstorf D et al. (2010); Gerstorf D,
Ram N, Lindenberger U, Smith J (2013).
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The portrayed scenarios of ageing with their pronounced focus on deficit and loss, howev-
er, are also coupled with gain-oriented developments, frequently pooled under the heading
“new age”. Older and even very old (over 80 years old) people today have new lifestyles, new
competences and behaviour (for example with regard to travelling, forms of social relation-
ships, sexuality, living, use of new information and communication media, indulging in various
types of “wellness” and activity) and new expectations of ageing of themselves and of society.
In this respect, the forms of productivity shown by older people and long underestimated in
our society until now should be taken into consideration, for example voluntary commitment,
care services (the third age cares for the fourth age) and intergenerational relationships.*®

Box 3: “Anti-ageing medicine”

Apart from the desire to organise the ageing process and to find preventive measures that
avoid, relieve or postpone losses, the fear of growing old still prevails. In the meantime,
“anti-ageing medicine” has developed into a major market in Germany, yielding significant
profits, similar to the USA.?° The term “anti-ageing” suggests a reversibility of the ageing pro-
cess that is not empirically sustainable. In individual medical fields (e.g. dermatology), expen-

In

sive “partial” treatments are offered, which are hardly compatible with the geriatric view of a

holistic approach to ageing with its gains and losses.

The rather vague term “anti-ageing medicine” comprises a wide range of concepts and re-
sulting products. On a simplistic level, these could be differentiated into preparations —and
surgical interventions — targeting the skin and the clearly visible physical changes accom-
panying normal ageing, and into approaches to slow down ageing processes in the body,
which focus on hormone preparations. The availability of data confirming their efficacy in
accordance with EBM standards is only very poor, and for which a warning regarding ad-
verse effects must also be issued (for example a negative influence on tumour formation).*
To warn against harm caused by these preparations, but also against misleading promises
should be perceived and intensified as a joint task of medical professionals and consumer
protection representatives. Quite possibly, it may be appropriate to propagate the term
“pro-ageing” for geriatric medicine as the general maxim for the communication of its re-
mit, in order to deprive the scientifically problematic idea of the reversibility of the natural
ageing process of its substance.

Risk factors for ailments and functional
impairments in later life can already be
present in younger years. The long-term
effects of life conditions including medi-
cal care from birth on and the significance
of prevention in the broadest possible
sense have led to “geriatric” medicine fo-

19 Staudinger UM, Kessler EM (2012).
20 E.g. already Binstock RH (2003).

21 Dominguez LJ, Barbagallo M, Morley JE (2009) (“only”
men); Maggio M et al. (2014).

cussing not only on older people, but also
on people in mid-adulthood and possibly
throughout their entire lives.?? Nutrition,
exercise, social integration and psycho-
logical health are the known factors that
throughout life constitute the resources or
risks for the development of certain dis-
eases in old age, for instance for cardio-
vascular disorders, diabetes and Alzheim-

22 Brandt M, Deindl C, Hank K (2012); Schafer MH, Ferra-
ro KF (2012).
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er’s disease, or for mental and physical
decline, e.g. in form of loss of hearing and
sight.=s

Participation in the organisation of
the ageing working society in Germany is
a challenging aspect of geriatric medicine.
It is undeniably highly relevant to main-
tain and promote the health, productivity
and creativity of the over 50-year-olds in
their jobs until their retirement — also in
view of the length of time after their work-
ing life. There is plenty of evidence that
health and illness in this phase of life are
highly relevant for the course of the sub-
sequent ageing process. Mid-adulthood is
the time when significant risk constella-
tions predominantly develop, for example
for the beginning, severity and duration of
later diseases (e.g. musculoskeletal disor-
ders, ailments of the cardiovascular and
respiratory system as well as the sensory
organs) and for the course of dependency
and the need for care. This phase of life is
therefore crucial for health in old age.

Furthermore, one central chal-
lenge for the medical care of older people
— namely multi-morbidity — is not limited
to (very) old people. For socio-economi-
cally weak people, it starts much earlier
(about 10 to 15 years) than the average
and affects in absolute figures more peo-
ple below 65 than above.2+ The cohort-re-
lated increase of healthy life expectancy is
also clearly associated with socio-structur-
al characteristics, i.e. not only the current
ratio of healthy life expectancy, but also
the cohort-related increases are signifi-
cantly higher in the case of older people in
a strong socio-economical position (who
as a rule have been in a better socio-eco-
nomical position than others throughout
their entire earlier lives). Educated and
high-income people usually live consider-

23 Exemplary review articles: Barnard ND et al. (2014);
Abramson BL, Melvin RG (2014); Schiattarella GG et al.
(2014); Behrman S, Ebmeier KP (2014); Fratiglioni L,
Qiu C (2009).

24 Barnett K et al. (2012).

ably longer and enjoy better health. In Ger-
many, the average life expectancy of the
highest income group at birth was 11 years
(men) above that of the lowest income
groups (1995—2005).2> Europe-wide, there
are great differences in healthy life expec-
tancy. For example, in Eastern European
countries it is about a third less than that
in Denmark and Sweden.

The increase in relative frequency of
illnesses is greater at an older and particu-
larly at a very old age than at any other age.
Social losses are also common at a higher
age: The loss of the life partner and the loss
of a child are some of the most stressful
life events, which are these days associated
predominantly with the fourth age. These
losses in the social environment also affect
the options for coping with specific every-
day tasks. Approaching death requires
forms of coming to terms with the realities
of life (such as the limit of life), which usu-
ally only rarely played a role in earlier life.

The plasticity of ageing?®i.e. its form-
ability and changeability at a behavioural
and neuronal level finds expression in the
positive changes to medical parameters
from one generation to the next, and also
in the tremendous increase in life expec-
tancy itself. All answers to the challenges
of ageing should therefore avoid projecting
the status quo into the future in a simplified
way, but must take the potentials and risks
of the plasticity of ageing into account.

2.2 Health, impairments and
diseases in old age

Spectrum of diseases

Elderly people are not only more fre-

quently ill (28 percent of the age group
above 75 compared to 14 percent of the

25 Lampert T (2009), S. 131.

26 Lovdén M, Backman L, Lindenberger U, Schaefer S,
Schmiedek F (2010).



population average).” Their treatment
also incurs much higher costs per head.
The treatment costs for 65 to 84-year-olds
amounted to double the average and more
than five times that amount for the over
85-year-olds (figures for 2008).28

The reason for this is the high in-
cidence of cardiovascular and metabolic
disorders. Coronary conditions are the
most frequent diagnoses for the hospital
treatment of elderly people (figures for
2010).%? Furthermore, elderly people have
a lower infection resistance and are there-
fore more susceptible to infectious agents,
combined with a higher hospitalisation
rate and mortality (death rate) compared
to younger people: In the event of influ-
enza outbreaks, for example, the hospi-
talisation rate or mortality rate of 60 to
75-year-olds is 7 to 27 times higher than
that of 20 to 39-year-olds.s°

Furthermore, the somatic spectrum
of diseases of old people is also defined by
musculoskeletal disorders and diseases of
the sensory organs. In addition, two thirds
of cancer illnesses are suffered by people
over 65, most of these intestinal or lung
tumours.

At about 25 percent, the propor-
tion of mental illnesses is roughly the
same as in mid-adulthood. Dementia,
depression and anxiety disorders are the
most frequent of these ailments. Demen-
tia disorders only increase significantly
over the age of 80 and reach a prevalence
of approx. 15—20 percent amongst over
80-years-olds, and 40-50 percent for
those over 9o years of age. It is impor-
tant to emphasize that the prevalence in
younger cohorts (i.e. born later) is clear-
ly lower than in the older ones,3 which is
crucial for the estimation of care require-

27 Results of the Microcensus 2013 Destatis (2014).
28 Destatis (2011).

29 Destatis (2012).

30 Steens A et al. (2011).

31 Matthews FE et al. (2013).
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ments over the coming decades. For some
clinical presentations in older age, there is
often no meaningful separation of mental
and somatic components.3?

The subjective assessment of the
health3s of elderly people is important in
this context, as it is directly correlated to
objective health34 and well-being on the
one hand, and is essential for medical
treatment on the other. There is often a
great discrepancy between the subjective
and objective assessment of health, with
the subjective health assessment usually
being the more favourable.3s Despite the
objective deterioration of their state of
health, older people often do not subjec-
tively consider themselves ill or restricted.
This can affect decisions concerning treat-
ment, as they may tend to seek medical
assistance at a relatively late stage. For the
sense of well-being and contentment, this
subjective health assessment is far more
important than objective health assess-
ments.?® Evaluations of one’s own ageing
process and attitudes towards growing
older are closely connected to subjective
health assessments.?” Long-term stud-
ies have shown that such assessments of
a person’s own ageing process are clear-
ly connected to health-related endpoints
(including mortality).3® They also appear
to be important for preventive behaviour
or the motivation to invest in such behav-
iour, and for rehabilitation.3 This may for
example mean that old men in particular
often subjectively assess their own health

32 Kopf D, Hummel J (2013).

33 Individually experienced health.

34 Medically diagnosed condition.

35 Wurm S, Lampert T, Menning S (2009).

36 In general — regardless of age — subjective well-being
is not derivable from the objective health condition
without further information; with age-matched groups;
however, it correlates with characteristics of well-being.
Age-associated problems are absorbed mentally and
have little or faint effect on well-being.

37 Diehl M, Wahl HW (2015).

38 Levy BR, Zondermann AB, Slade MD, Ferrucci L
(2009); Levy BR, Slade MD, Kunkel SR, Kasl SV (2002);
Westerhof G et al. (2014).

39 Levy BR, Slade MD, Murphy TE, Gill TM (2012); Levy
BR, Myers LM (2004).
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Box 4: Meaning of age stereotypes, ageism and age stigmatization

One special feature of geriatric medicine is that its patients — elderly people — are subjected
to considerable stereotyping processes as a social group. This kind of stereotyping process is
generally connected not only with negative aspects (“Old people are forgetful”) but also with
positive ones (“Old people are wise”). However, research on psychological ageing to date has
consistently shown that negative stereotyping in turn has manifold negative effects. Negative
images of ageing in society and the relevant professional groups, for example, lead to the fact
that insufficient funds are invested in preventive health care for older people, with the long-
term result of greater dependency, need for care and mortality.

Old people are also at a high risk of being considered less valuable, less worthy of support and
less capable of change, simply because of their calendar age. Such processes of “ageism” and
age stigmatization constitute an objective discrimination, a violation of the equality principle
and ultimately also of human dignity.

The implications of these insights for geriatric medicine are highly diversified and complex.
For example, the highest degree of sensitivity is called for in respect of the rights of old peo-
ple in the medical care system. Concerning the activities of physicians and other professions
involved in geriatric care, the aim must be to develop a comprehensive intuition and aware-
ness of potential negative stereotyping. Ultimately, a comprehensive and highly differentiated
view of old people that gives equal consideration to their strengths and vulnerabilities must
be communicated at an early stage to medical students and students and trainees of all other
professional groups dealing with older people.

too positively — and that necessary ex-
aminations also in terms of prevention
are therefore not performed.+ For that
reason, it is highly relevant for geriatric
medicine to know and take seriously older
people’s own prevailing individual health
and ageing evaluations, and to resist the
temptation of an increasing and one-sided
objectification of findings.

For many serious illnesses (above
all for cardiac disorders, but also for vari-
ous types of cancer), survival time has sig-
nificantly increased over recent decades.
A substantial proportion of the continu-
ous rise in life expectancy is even attribut-
able to this increase.#* Hence, an increas-
ing number of old patients have already

40 For example, 13 percent of men over 60, as opposed
to 22 percent of women in this age group participated
in preventive measures. Data from the Robert Koch
Institute (2012).

41 Crimmins EM, Beltran-Sanchez H (2011).

survived a life-threatening illness in early
and middle age. Such an experience can
have a strong impact on the subsequent
life and development of these people and
can also change their attitude towards dis-
eases or disabilities that emerge anew at
an older age, for example as a higher lev-
el of acceptance. Older people often han-
dle chronic losses caused by diseases and
functional deterioration quite efficiently
(e.g. through great flexibility in adjusting
their own life targets, various compen-
satory measures, proactive loss manage-
ment); this needs to be taken into con-
sideration in geriatric medical treatment.
Even though physical resources diminish,
mental strengths remain unchanged up to
a high age and even gain in importance.+
Contentment with life in old age can be
considerably improved, even in the event

42 Schilling OK, Wahl HW, Oswald F (2013); Root C, Jopp
DS (2012).
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of chronic illness, if not only competences
in coping with activities of everyday life
are trained, but also psychological assis-
tance is offered for adapting to health-re-
lated changes.43

In summary and from the point
of view of medicine and care, emphasis
should be placed in particular on mul-
ti-morbidity, on extended survival time
even in the event of a severe illness that
still permits an independent life perceived
as having a high quality, and on the im-
portance of subjective factors that charac-
terise dealing with old patients.

Functional health, “healthy life expectancy”
and the need for nursing care

In epidemiology, functional health refers
to the extent of fulfilling daily require-
ments or performing the activities of daily
living (ADL) and the ability to participate
in social life. Functional health is largely
determined by existing illnesses, but also
depends on mental factors (e.g. motiva-
tion and coping strategies) of the ageing
person# as well as on the social and phys-
ical-spatial environment in which the per-
son is living (e.g. supporting relatives or
barrier-free living conditions).

The sight of one in eight people
over 75 and one in three over 85 is re-
stricted, as is the hearing of 25 percent of
people over 75 and of about 40 percent of
the over 85-year-olds.*> Approximately
25 percent of people between 75 and 84
are no longer capable of walking more
than one kilometre without an aid or the
assistance of another person. Dizziness is
a frequent complaint at an old age.*® More
than a third (men/women) of people be-
tween 65 and 9o years of age experience at

43 Schilling OK et al. (2013).

44 Somewhat in line with the Disablement process model.
Verbrugge LM, Jette AM (1994).

45 Visual impairment: Visual acuity less than 6/12 with
best correction. Hearing impairment: at least 30 dB
hearing loss. Heyl V, Wahl HW (2014).

46 Walther L, Westhofen M (2007).
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least one fall per year with corresponding
injuries.+

Fundamental limitations in coping
with everyday life only increase to clearly
above 10 percent in people over the age of
80. The complex “instrumental” compe-
tences in everyday life (Instrumental Ac-
tivities of Daily Living — IADL), which fre-
quently take place outside the home, such
as dealing with banking matters or using
public transport, are more difficult than
the fundamental limitations (Activities of
Daily Living — ADL), including washing
and dressing. In this respect, the preva-
lence of the limitations is slightly higher in
60 to 69-year-olds (approx. 2—3 percent)
and increases even more at a very old age
(approx. 15 percent). Old women exhibit
a higher level of limitations in both com-
petence areas than old men. However, in-
ternational and German data support the
assumption that the rate of limitations in
everyday functions is lower in cohorts born
later. Possible explanations may be a high-
er level of education (above all in old wom-
en) and higher cognitive capabilities com-
pared to earlier born cohorts.#® This new
phenomenon of “performance capability”
in old age has a multitude of implications
for geriatric medicine. For instance, these
improvements in the general function-
al condition might be accompanied by an
overall increased resistance to age-related
disorders and might improve re-convales-
cence. Another consequence might be that
older people could be included in complex
medical decision-making processes (for
instance in geriatric oncology) due to their
comparatively higher general functional
and cognitive condition. It should be em-
phasized here that throughout the entire
age spectrum the proportion of those old
people without considerable losses in their
everyday competences remains higher
than that of those with considerable losses.

47 Rapp Ket al. (2014).

48 Schneekloth U, Wahl HW (2008); Menning S, Hoff-
mann E (2009); Christensen K et al. (2013).
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The need for nursing care finally
gives rise to the question that is so im-
portant to old people, i.e. whether to stay
within their “own four walls”. Whereas
about 5 percent of people aged over 65
years currently live in (nursing) homes,
this increases to 20 percent of 80-year-
olds and 40 percent of over 9o-year-olds.
The need for nursing care is a great chal-
lenge, particularly at a high age. Just over
one in three women aged over 85 and just
over one in four men aged over 85 in pri-
vate households in Germany are in need
of nursing care in accordance with care
levels 1 to 3.4 Despite the positive trend
described above, it must be assumed for
Germany that the absolute number of
old people requiring nursing care will in-
crease considerably over the next two to
three decades, mainly as the result of the
ageing of the baby boom generation. As
the majority of these people is (will be)
cared for within their own families, the
stress on non-professional carers is an as-
pect of concern to geriatric medicine.

Basic and follow-up training as well
as care must be able to react to the broad
spectrum of ageing, extending from health
and independence to palliative nursing
care.®® Overlappings between health, dis-
ease, functional limitations and disabil-
ity pose challenges to the entire health
system. A generally accessible provision
of care must take target group specific,
gender-related, ethnic-cultural and other
socio-economically based differentiations
into consideration.

49 Schneekloth U, Wahl HW (2008). The maintenance
levels 1 to 3 are then determined by an assessor from
the health insurance company, as to which temporal
extent a person needs help with everyday tasks. Level 1
includes 1.5 hours total care, which includes 45 minutes
personal hygiene, eating and mobility, incl. domestic
maintenance and care. See Medical service of health
insurance companies (MDXK; http://www.mdk.de,
accessed July 20, 2015).

50 The complex issues and challenges of adequate pallia-
tive medical care are not covered in this report; refer-
ence is made here to the academies’ report “Palliative
Care”: National Academy of Sciences Leopoldina, Union
of German Academies of Sciences (2015).

2.3 Effects on the provision of
medical care

The necessary adaptation of medical care
to the complex needs of old people is no
easy task. The provision of medical care,
which is generally oriented toward a tra-
ditional understanding of the treatment of
monopathologies, presides over an abun-
dance of requirements, even if one only
considers medical questions in a narrower
sense.

In the case of limited senses (hear-
ing, touch,* sight) and cognitive im-
pairments (reduced concentration and
memory, decreased responsiveness and
information processing), instruments
common and reliable for the treatment
of younger patients cannot be used for
diagnostics and may require the input of
affiliated people (third-party medical his-

tory).5?

In the course of therapy, medica-
tion dosages must be adjusted, as phys-
iological changes due to age and illness
cause changes in organ perfusion, distri-
bution of body fat, etc., which alter the
accumulation and chemical breakdown
processes of medications.

In cases of multimorbidity, com-
plexity increases further due to possible
medication interactions (e.g. anticoagu-
lants and anti-rheumatic agents) and sick-
ness-related treatments, as well as other
side effects of medications (e.g. anti-rheu-
matic agents which exacerbate cardiac
insufficiency). Furthermore, interactions
can occur between different illnesses (e.g.
high blood pressure which intensifies the
effects of diabetes on the cardiovascular
system).53

51 It can also lead to considerable functional impairments
while writing, putting on glasses, or inserting a hearing
aid.

52 These people may not always be available for independ-
ent elderly people.

53 For more information on this, see chapter 4.
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Especially crucial is the necessary
but as of yet insufficient integration of
general practitioner, outpatient, and in-
patient specialist and nursing care with
proposals for prevention, rehabilitation,
and provision of medicine as well as so-
cial services and patient organizations.5+
Effective communication among parties
belonging to these different occupational
groups is essential for achieving compre-
hensive management of medical care. The
decisive authority on medical and nurs-
ing arrangements is diagnoses coding in
accordance with the International Clas-
sification of Diseases (ICD). This coding,
which only extends to individual illnesses
(and usually only those treated with medi-
cations) rarely suffices in a situation in
which various symptoms and syndromes,
as well as changing individual health goals
are on the agenda. In the International
Classification of Functional Disability and
Health (ICF) the World Health Organiza-
tion (WHO) thus depicts a broader under-
standing of health — mostly in the sense
of high daily functioning despite illness,
of the capacity to achieve meaningful
life goals (in relation to interaction with
family members) despite illness, and of
“feeling healthy”s and “feeling well”. In
the meantime, though it is finding broad
acceptance among experts, these concepts
have yet to be implemented or evaluated
in any concrete or regulated manner dur-
ing creation of diagnostic and treatment
measures.5°

A large portion of geriatric patients
receive their care from general practi-
tioners. Unlike in inpatient care, general
practitioners work primarily on the basis
of reasons for encounter rather than di-
agnoses. These reasons for encounter are
often non-specific and treatment may ex-
tend to multiple consultations which form
a single treatment case. This situation

54 Federal Health Council (2009).
55 See the reported findings on subjective health above.

56 Miiller M, Grill E (2011); Federal Association of Geriat-
rics (2010).
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also cannot be described adequately in the
ICD system. As a result, the “Internation-
al Classification of Primary Care” (ICPC)5”
was developed for general practice. This
allows the coding of reasons for encoun-
ter, complaints or diagnoses, and process
of care including medical interventions
(e.g. diagnostics, preventive measures,
medications, referrals). The ICPC is inter-
nationally implemented for the classifica-
tion of primary care and is also recognized
by the WHO as the official coding system
for primary care.’® In German primary
care, the ICPC has so far only been used
within research and pilot projects.>

A contrast to the highly complex
medical situations of old people is the in-
sufficient level of data and information.
The evidence base of medical decisions
is weak, and treatments are based on ex-
trapolation, rules of thumb, and intuition,
since comparable situations have not been
examined in studies. This also applies to
evidence pertaining to medical care provi-
sion processes. Correspondingly, we also
lack guidelines for treating old and very
old people.®®

The effects of this situation are se-
rious. The circumstances of old people as
mentioned above are not depicted in the
daily medical routine, and it is a fact that
many sick old people are often both over-
and under-treated.

This situation is true of all forms of
treatment, though general practitioners in
primary care, in acute inpatient care, and
in nursing home care often have different
central questions and problems which will
be examined in more detail below.

57 WICC. The International Classification of Primary Care.
Version 2. Available at: http://www.ph3c.org/PH3C/
docs/27/000098/0000054.pdf. Accessed July 20, 2015.

58 WHO (2003).
59 Korner T et al. (2005).
60 Cf. chapter 4 for a more thorough explanation.
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Primary Care

Box 5: Case study from general practitioner care

Mr. S. (85) has medical complaints — can you make a visit?

A general practitioner is called to the nursing home to see Mr. S. (85 years old) for anxiety and
insomnia. How does she respond to these complaints?

Mr. S. has been seeing this general practitioner for several years. During the course of his life,
he has had many medical complaints and illnesses treated by various specialists and general
practitioners. It began at age 55, when he was diagnosed with high blood pressure. His gener-
al practitioner at the time prescribed him a medication that he has been taking ever since. At
age 58, he developed rheumatoid back and joint pain which were treated with painkillers and
temporarily with cortisone. At age 60, he was diagnosed with diabetes and his blood pressure
had to be regulated more intensively (+2 medications). At age 66, he developed gout (+1),
and at age 68, coronary heart disease (+3). At age 72, his general practitioner at the time di-
agnosed him with osteoporosis while treating a broken bone (+3 medications), and at age 73,
he was diagnosed with cardiac insufficiency. At age 79, Mr. S. developed rheumatic disease
(+2 medications) which drastically impaired his functioning, and at age 80, he was diagnosed
with dementia. Mr. S. was placed in a nursing home.

If the general practitioner treats all of these chronic illnesses according to the specific evi-
dence-based (individual) guidelines, then Mr. S. would need to take 16 different medications,
some of them multiple times per day, and all of which have different recommended dosages.
It is difficult for the general practitioner to interpret the current complaints: Are the com-
plaints an expression of a new illness or disorder? Or are they merely the side effects of one
of his medications? Are symptoms arising because medications are exacerbating the symp-
toms of other illnesses or ailments? Or is the perception of these complaints altered by the

patient’s dementia?

between education and social status and
multimorbidity incidence. The lower the

More than half of the consultations that a
general practitioner makes concern mul-

timorbid, mostly chronically ill older peo-
ple such as Mr. S. This is also true of half
the patients in primary care.® Certain
illness constellations occur particularly
frequently. Studies show a accumulation
of anxiety, depression, somatoform dis-
orders and pain in women, while men are
more likely to suffer from cardiovascular
(e.g. cardiac insufficiency) and metabol-
ic disorders (e.g. diabetes mellitus).%
There are also significant connections

61 Salisbury CC, Johnson L, Purdy S, Valderas JM, Mont-
gomery AA (2011); Barnett K et al. (2012).

62 Schéfer I et al. (2012).

degree of education (and, correspond-
ingly, income), the higher the incidence
of multimorbidity. As expected, as the
number of chronic ailments increases,
the number of physician visits increases
correspondingly. Certain occurrences are
still “drivers” for frequent contact with
physicians, in particular anaemia, kidney
failure, and incontinence, as well as care
provision through the care insurance.
0Old age and gender alone have little influ-
ence on the number of physician visits.%
Issues such as incontinence, dizziness,

63 Van den Bussche H et al. (2011).



and other ailments join the common di-
agnosis clusters of cardiovascular diseas-
es, pains, and psychological symptoms.
Patients are mostly interested in treating
psychological problems and in the ability
to manage their daily lives, while general
practitioners value the treatment of the
aforementioned somatic illnesses more
highly.%4

General practitioners receive lit-
tle support for dealing with this complex
situation.® They lack treatment guide-
lines and pathways suited to the multi-
morbidity and heterogeneity of patients.
The “Chronic Care” model according to
Wagner, the internationally most fre-
quently discussed treatment model, is
based on newly-structured treatment
that responds not just to acute illnesses,
but also has the goal of proactively rec-
ognizing indications of declining health
by means of regular consultations symp-
toms. Treatment from teams in various
occupational groups should be adapted to
the needs of chronically ill patients with
support from the health system and the
community. The results of a systematic
review are available, which show the pos-
itive effect on multiple chronic illnesses
in cases where at least one element of
the “Chronic Care” model is implement-
ed.®® Multimodal, secondary preventive
approaches which include a number of
measures such as education, support of
self-management, structured care, and
case management are more effective than
individual measures, though.”” Parts of
the model are now being implemented in
the German health system. This is taking
place in the form of disease management
programs or integrated treatment agree-
ments. However, these are generally not
adapted to the particular situations of the

64 Theile G, Miiller CA (2012).

65 Schuling J, Gebben H, Veehof LJ, Haaijer-Ruskamp FM
(2012); Anthierens S, Tansens A, Petrovic M, Christi-
aens T. (2010).

66 Tsai A, Morton SC, Mangione CM, Keeler EB (2005).

67 Ouwens M, Wollersheim H, Hermens R, Hulscher M,
Grol R (2005).
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mostly older people with multiple chron-
ic illnesses.

A particular deficit exists in the
cooperation between primary care and
clinics or other providers in the health
care system. Information pertaining to in-
patient stays is often lost, so that general
practitioners cannot respond adequately,
and rapid re-admission or need for nurs-
ing care rank among avoidable conse-
quences.5®

68 SVR Gesundheit (2012).




“ Ageing — health and illness

Acute Inpatient Care

Box 6: Case study from inpatient care

After dinner on a Friday evening at the nursing home — Mr. S. has regained his appetite — he
has diarrhoea twice during the night. This is reported the next morning, and Mr. S. seems odd-
ly apathetic. Around noon, Mr. S. vomits profusely, and the emergency physician is called. The
general practitioner cannot be reached because it is Saturday. Mr. S. is referred to emergency
admission in the nearby hospital. He seems lethargic upon admission, and his answers are
imprecise and potentially unreliable.

The nurses ask the following urgent questions:

e When did Mr. S. last take his pills (luckily the patient has his medication list)?

¢ In the case of diabetes, is the patient hypoglycemic?

e Are there signs of infection?

¢ Are the electrolyte values abnormal?

e Can the lack of reliable medical history be explained by dementia or is it the result of the
acute illness?

e If his condition should deteriorate significantly: Is there an advance health care directive
(with power of attorney)?

¢ Are there relatives who should be contacted in addition to the nursing home?

If the patient came from his own home, the following (non-urgent) questions would be asked:
e Can Mr. S. return immediately to his home environment?

¢ Does he require geriatric rehabilitation after his stay in the acute care hospital?

e Do outpatient services need to be organized?

Mr. S’s deteriorating condition, which led to hospital admission, must be treated with an over-
arching medical plan, involving numerous specialists and a clinical geriatric team. His medi-
cation situation makes it necessary to check whether the number of drugs and the dosages
are all necessary. Rehabilitative treatment must be planned differently to the treatment of a
single organic disease. Mr. S’s social environment must also be clarified, since follow-up care
corresponding to his reduced capacity must begin in this environment.

This example demonstrates how tre-
mendously important interdisciplinary
care is, especially for multimorbid old
patients, along with the concurrent in-
volvement of all people involved in the
treatment (“caregivers”). An integrated
interdisciplinary team is necessary, since
the patient’s functionality and hence his
independence is continually (further)
threatened, in addition to the onset of
the acute illness. The example also shows
that planning of post-inpatient care
should begin as early as possible and for
this the geriatric assessment (“compre-

hensive geriatric assessment” — CGA)® is
essential.

In the case of emergency admis-
sions, the initial assessment is of great
importance, as it helps direct the patient
to the appropriate department. Emergen-
¢y admission procedures are not gener-
ally tailored to the specific needs of older

69 Describes a process of determining a patient’s functional
capacity, ability to manage daily life, as well as cognitive
and emotional state with the help of questionnaires and
tests. Carpenter CR et al. (2015); Ellis G, Whitehead
MA, O'Neill D, Langhorne P, Robinson D (2011).



patients, however. Their complaints are
often underestimated or not recognized
due to atypical, unclear symptoms. Thus,
there is a danger that adequate treatment
will be provided too late, if at all.”

Acute inpatient care can also be
improved considerably if organ-specific
specialists begin working with the geri-
atricians as soon as possible. The com-
plex treatment needs of old people can
be determined if a geriatric assessment is
completed immediately upon emergen-
cy admission, which would help to avoid
rapid re-admission (revolving-door ef-
fect).” This allows decisions pertaining to
the need and capacity for rehabilitation to
be made early on, thus reducing the time
spent in acute care.”

One promising approach is the ger-
iatric early rehabilitative complex treat-
ment, which can be reimbursed fairly ad-
equately within the DRG system” if the
indications are good. In too many cases,
compensation for charges is still not pos-
sible due to regulations, despite the neces-
sity of geriatric early rehabilitative com-
plex treatment. Other approaches could
be centres focused on aging patients, such
as geriatric trauma centres. With regard to
geriatric trauma centres, there is research
on the effectiveness and cost efficiency of
such structures and processes.”

Treatment paths adapted to age are
generally lacking in hospitals. These are
derived from the corresponding scientif-
ic therapy guidelines, which still — as de-
scribed earlier — only represent old people
in a few specific cases.” Courses of treat-

70 Singler K, Christ M, Sieber C, Gosch M, Heppner HJ
(2011); Singler K et al. (2014).

71 Rummer A, Schulz R (2012).

72 Thiem U et al. (2012); Singler K et al. (2013); Gray LC et
al. (2013).

73 Diagnosis related groups — case groups in the billing
system.

74 Liittje D, Gogol M (2014); Taraldsen K et al. (2014);
Biber R et al. (2013).

75 Liittje D, Varwig D, Teigel B, Gilhaus B (2011).
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ment adapted to the specific needs of old
people must be assessed by teams. This
includes the discussion of possible inten-
sive medical measures including mechan-
ical respiration and resuscitation. One
must consider that relaying information
can take longer and may be less reliable.
Friends or relatives should be involved
if possible and if desired. In emergency
situations, this can often lead to difficul-
ties in decision-making between medical
possibilities and an old person’s right of
autonomy. This exposes a further need for
interdisciplinary gerontological geriatric
research taking ethicists and legal practi-
tioners into account.

So-called transition management
is a particular challenge both within and
outside the inpatient sector. This creates
an interface in today’s health care sys-
tem which can be associated with serious
consequences for old people. Not infre-
quently, loss of information and commu-
nication breakdowns can lead to rapid
re-admission (revolving-door effect) or
to a need for nursing care, which results
in institutionalization without a chance
of the patient returning to his or her own
home.”®

Nursing Home Care

An increasing number of old people with
multiple illnesses and severe infirmities
live in nursing homes.” Care needs have
thus grown more complex, but unfortu-
nately, the reality of the situation is often
characterized by inappropriate health
care that is structural in nature. On the
one hand, certain specialist services are
difficult to obtain, especially high-quality
dental and psychiatric services, as well as
treatment for vision and hearing impair-
ments. On the other hand, nursing home
residents are also over-treated in some
instances, to their disadvantage. For ex-

76 SVR Gesundheit (2012).
77 Destatis (2013).
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ample, study results pertaining to the dis-
continuation of psychotherapeutic drugs
are not implemented, and patients often
receive these medications for too long a
period of time.”®

It is particularly important that
health care providers speak with residents
about their personal health goals and how
best to shape their final stage in life. Con-
ventional goals such as prolonging life
are often not desired, and also make little
sense under the circumstances.

For nursing home residents and
their loved ones, it is essential that referral
to a nursing home is not a one-way street,
and that it remains possible for patients
to return home — indeed, this should be
a goal. This would be medically possible
for a not inconsiderable percentage of pa-
tients. The current practice of preventing
patients from leaving nursing homes and
returning to their home environments
also leads to a negative assessment of
nursing homes. Model projects for care
administered by nursing home physicians
are rarely evaluated, so that no assertions
can be made as to their quality.”

German data about treatment
structures and their effects is lacking and
is urgently needed. A number of region-
al models are currently practised;® in the
interest of the patient, it is essential to test
the quality of options as well as the limita-
tions of heath care providers.

Summary
Ageing is no longer defined primarily by

illness. This is substantiated by abundant
data proving the increase in healthy life

78 O’Mahony D et al. (2015); Balzer K, Butz S, Bentzel J,
Boulkhemair D, Liihmann D (2013).

79 Ebd.
80 For example, http://www.innovative-gesundheitsmod-
elle.de/ of the Institute for General Medicine of the

Johann Wolfgang Goethe University of Frankfurt and
the Robert Bosch Foundation. Accessed July 20, 2015.

expectancy and also an increase in the
number of people who are able to manage
their daily lives independently, despite
their advanced age. For most people, re-
tirement is the start of a phase of new ac-
tivities. The goal of health care treatments
must be to retain or even improve func-
tionality and quality of life despite (chron-
ic) illness or limitations. Psychological
support has a special role in managing
daily life with chronic illnesses.

The serious socio-economic differ-
ences in illness, health, and life expectan-
cy of old people must be addressed in the
course of treatment, but must also be dis-
cussed within a socio-political framework.

Medicine and medical treatment
are called upon to support old people pri-
marily in living independently for as long
as possible. This task differs from tradi-
tional goals focused largely on healing.
Diagnostics, treatment, structures, and
organizational processes of medical care
must be adapted accordingly. A variety of
well-evaluated approaches are available
which should be disseminated above all
by targeted and broad education, training,
and continuing education: e.g. the “chron-
ic care” model for general practitioners,
early geriatric rehabilitation, and geriatric
trauma centres in inpatient care.

Health goals should be negotiated
early by means of Advance Care Planning
(ACP). Communication between health
care providers could be improved by use
of the “International Classification of
Functional Disability and Health” (ICF)
and “International Classification of Pri-
mary Care” (ICPC) rankings.

ICF and ICPC serve to depict the
individual in his private life as broadly
as possible. They also have a clear inter-
action with preventive measures (be-
havioural, relational, and medical pre-
vention). Thus, the long-term effects of
certain lifestyles in middle age upon the


http://www.innovative-gesundheitsmodelle.de/
http://www.innovative-gesundheitsmodelle.de/

severity and course of later illness, but
also the growing importance of employees
over 50 years of age for the job market, are
compelling reasons to address those 50 to
65-year-olds.
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3 Evidence-based medicine (EBM) and medical practice

Modern clinical expertise in medicine
and health care treatment means the in-
tegration of current meaningful external
evidence, health care provider experience,
and the health goals and values of individ-
ual patients in order to reach the optimal
decision for the patient.®

In order to be able to act according
to the best current external evidence with-
out requiring time-intensive individual
research and review of literature, the in-
dividual physician or health care provider
may also use evidence-based guidelines
or systematic reviews. Evidence-based
guidelines include treatment recommen-
dations determined by a group of experts
on the basis of the best scientific evidence
in a transparent process. They are mostly
set up on behalf of associations of medi-
cal experts. In the “National Health Care
Guidelines” program (an initiative of the
German Medical Association, the Nation-
al Association of Statutory Health Insur-
ance Physicians, and the Association of
Scientific Medical Societies), guidelines
are created by consensus on the basis of
the best scientific proof available.

In guidelines, as in other litera-
ture-based secondary publications of the
EBM (systematic reviews, Health Tech-
nology Assessment [HTA] Reports), rele-
vant studies are reviewed for their validity
and are consequently included, with var-
ying weightings, in decisions and deduc-
tions. Thus, multiple randomized con-
trolled studies or their summaries within
a systematic review or a meta-analysis are
seen as the best data pool or highest level

81 Guyatt G, Cook D, Haynes B (2004).

of evidence for therapeutic and often diag-
nostic questions. This is not true in all cas-
es, though. Questions based on the pro-
gression of a disease (prognoses), cause of
disease (aetiology), or based on frequency
of occurrence of an illness require differ-
ent study designs. Expert opinions are
seen as the lowest level of evidence since
practical knowledge is selective and can-
not be generalized.

Guidelines do not replace deci-
sion-making with individual patients,
even if patients and authorized repre-
sentatives were involved in setting up the
guideline.®? Up to now, guidelines have
hardly taken multimorbidity into ac-
count (cf. Chapter 4.1) which often limits
their significance in geriatric medical and
health care provision.

82 Stiggelbout AM et al. (2012).
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Box 7: Evidence basis and heterogeneity of patients

The effect of treatments and medications varies greatly from patient to patient for a multi-
tude of reasons. Age, sex, and ethnic or cultural heritage are important distinguishing charac-
teristics. Moreover, older people show the largest inter-individual variability of all age groups.
This means that standard values based on age are highly questionable.

Advanced age is still “female” — even though the discrepancy in life expectancy between men
and women will most likely be eliminated in the future. Active pharmaceutical ingredients and
therapies may have gender-specific effects.®

The same is true of differences between children, middle-aged adults, and the older people.
Cellular and hormonal factors and living conditions mean here too that results of clinical stud-
ies are not readily applicable if the studies are not carried out within these specific groups.

Accommodating patient preferences means paying special attention to varying sociocultural

needs within the field of medical care.®*

3.1 Legal framework

Medical decisions are made by the phy-
sician and the patient together. The phy-
sician, however, remains responsible for
justifying the course of treatment and
must therefore keep to certain standards.
In legal assessments of medical activities,
this standard — not the EBM — is the cen-
tral key term. The standard determines
what due diligence is required during
medical treatment acc. to § 276 section 2
of the German Civil Code (BGB). Physi-
cians should not fall short of this, if they
do not want to take the risk of being liable
according to civil law or even becoming li-
able to prosecution.®s The term “standard”
is not legally defined, which is explained
by the rapid advancement of medical
knowledge.

The standard can be defined as the
treatment or method which a specialist of
average qualifications could render, based

83 Thiirmann P (2008).

84 Position paper of the German National Committee
for Migration and Public health. Available at: http://
www.bundesregierung.de/Content/DE/_Anlagen/
1B/2012-04-05-positionspapier-arbeitskreis-migra-
tion-gesundheit.pdf?__blob=publicationFile. Accessed
July 20, 2015.

85 Kifmann M, Rosenau H (2008), S. 64.

on the current state of medical science and
practice in terms of a minimum standard
of experience, knowledge, capability and
awareness.®

Precise determination of the stand-
ard takes place in many ways: by means of
medical scientific publications, statements
from associations of experts and medical
associations, consensus conferences with
expert panels or from conclusions drawn
from medical practice. Ideally, the EBM
method should be used as a basis.

The current guidelines of medi-
cal expert associations are an important
tool for evaluating the standards. As the
most methodologically demanding type
of guidelines, the so-called S3 guidelines
are based on the best scientific evidence.
Guidelines are not legally binding, how-
ever, as they often merely introduce a
framework for action. Hence, it may be
advisable that an attending physician/
staff justifiably deviate from the guide-
lines. This can be the case if multimor-
bid patients are treated®” or if guidelines
contradict one another. Consequently, the

86 Katzenmeier Ch (2002).
87 Katzenmeier Ch (2014), S. 61.
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notion that guidelines define the standard
has not been able to establish itself either
in medical law or in jurisprudence.®®

The EBM becomes more significant
in the framework of those regulations
which serve as the standard for statutory
health insurance. Though these refer to
the generally recognized state of medical
knowledge (§ 2 Sect. 1 S. 3 SGB V), servic-
es are still limited to the extent necessary
according to the efficiency principle of § 12
Abs. 1 SGB V. The guidelines of the Joint
National Committee (G-BA) play a large
role here. Among other things, this com-
mittee can limit the payment obligations
of the statutory health insurance acc. to
§ 92 SGB V. New examination and treat-
ment methods (NUB) can therefore only
become a part of the medical care agree-
ment if the G-BA has recommended their
usage acc. to § 135 SGB V. With its deci-
sions, the G-BA is expected to orient itself
based on EBM findings.® Furthermore,
the Federal Constitutional Court (BVerfG)
has decided that non-evidence-based
measures may only be implemented if
conventional medicine treatments are
not available in a life-threatening situa-
tion (ruling from 06 December 2005, the
Nikolaus Ruling).%°

EBM is also important for approv-
al of medications, since it must be proven
that these treatments are effective, based
on the current state of medical knowledge
(arg. ex § 25 Art. 2 No. 4 of the German
Medication Act — AMG). For this pur-
pose, clinical tests must be carried out
according to standardized processes. The
requirement for clinical effectiveness de-
mands a clinically relevant effect, so that
non-specific improvement in the illness’s
progression such as spontaneous healing
can be ruled out. This requires regular
(randomized) control studies which are

88 Ebd., S. 60f.; BGH ruling from 15.04.2014 —
VI ZR 382/12, NJW-RR 2014, 1053 (1055).

89 Barth D (2011); § 92 SGG V, Rn. 5.
90 BVerfGE 115, 25ff.
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required by legislation in the German
Medication Act.** This means that EBM
(though not explicitly mentioned) is the
basis for the approval of medications.
The Regulation for the Examination of
Medications from 16 April 2014,%2 which
came into effect in June of 2014 and will
be directly applicable in Germany as of
28 May 2016, explicitly recognizes in Re-
cital No. 15 the need to test medications
in a detailed and appropriate manner for
vulnerable groups such as older people,
especially in cases of multimorbidity, in
order to improve their treatment options.
Implementation of these goals will take
place in moderate steps. On the one hand,
this should achieve that the study protocol
must state explicitly which reasons and
justified criteria are used to determine
how older people, for instance, can be ex-
cluded from clinical trials.®s On the other
hand, the regulation extends the admissi-
bility of absolute group research beyond
the sphere of minors and allows this type
of clinical trial under strict regulations —
such as minimum risk and minimum bur-
den — to be carried out also among people,
including older people, who are incapable
of giving consent.*+ In any case, it should
be noted that this regulation does allow
stricter national regulation.®

It is currently being discussed
whether this rule of the EU regulation
should also be maintained in Germany,
so that respective research does not mi-
grate to countries with considerably lower
standards of ethical and legal protection,
and so that questions important to medi-
cal treatment can be examined in Germa-
ny, too.

91 Deutsch E, Spickhoff A (2014), Rn. 1297; Rosenau H
(2000), S. 72.

92 VO (EU) No. 536/2014, Abl. L 158 from 27 May 2014.
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from 27 May 2014.
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3.2 The three pillars of EBM and
methodological challenges

Introduction

Patients are presented with questions re-
lating to prevention, diagnosis, treatment,
rehabilitation, prognosis and the organi-
zation of care plans. Behavioural inter-
vention and pharmacotherapy are crucial
to medical care for the elderly, and have
particularly severe consequences. These
two areas of treatment will be examined
in more detail below.

The best empirical evidence for the
usage and safety of a treatment or treat-
ment process (first pillar of EBM) comes
from meta-analyses of methodologically
first-class randomized controlled stud-
ies or from individual meaningful rand-
omized studies. Since the participants in
a clinical study often differ from patients
in everyday clinical practice with regards
to their prognosis (e.g. severity of illness,
comorbidity, co-medication), one must
always ask about the arguments against
transferring the results of a clinical study
to a particular patient care situation. In
randomized controlled studies on geri-
atric issues, “typical” patients are often
not selected. The participants are often
younger, have better prognoses (especial-
ly in oncological studies) and the gender
ratio is often unbalanced.®® Thus, the gen-
eralizability of these results, i.e. the exter-
nal validity of studies pertaining to geriat-
ric questions, is often limited.

Usually, these results are obtained
from clinical studies proving the effective-
ness of a treatment and deal with the like-
lihood of successful treatment. In other
words, a treatment is examined to find out
if it is on average better than an alterna-
tive method, i.e. in a population which has
received this treatment in comparison to

96 Van Spall HGC, Toren A, Kiss A, Fowler RA (2007);
Travers J et al. (2007); Dowd R, Recker RR, Heaney RP
(2000).

a population which has not received this
treatment. It is therefore difficult to derive
meaningful assertions about effectiveness
in individual cases. This means that in
individual cases the attending specialist
can never be certain whether a treatment
will be effective, and so must choose the
treatment option most likely to elicit the
desired result and yet simultaneously only
pose acceptable risks in the sense of ad-
verse drug reactions (ADR) and complica-
tions. Specialist expertise, the next pillar
of EBM, is imperative for considering the
applicability of clinical study results to in-
dividual treatment situations. Diagnostic
procedures in individualized medicine
may possibly support this expertise in the
future.?”

The third pillar of EBM is patient
involvement in medical decisions in the
sense of joint decision-making (Shared
Decision Making — SMD) and informed
patient-consumer choice. Informed pa-
tient decision-making about health care
matters and services in front of the back-
ground of their personal preferences and
desires requires comprehensive, objective
and understandable information about
the illness and its progression, the avail-
able treatment options, their advantages
and disadvantages, and the plausibility of
scientific proof. Shared Decision Making
and Evidence-based Patient/Consumer
Choice are especially important for med-
ical interventions whose use is limited,
potentially unsafe, or associated with rel-
evant side effects. Here, non-utilization
of diagnostic, preventative or treatment
measures is explicitly intended. This type
of patient involvement far surpasses the
traditional conception of obtaining pa-
tient consent. Examples of medical areas
in which these procedures are relevant
include preventive medicine, treatment of
risk factors, check-ups, early detection ex-
aminations, but also treatment of malig-

97 National Academy of Sciences Leopoldina, acatech —
German Academy of Technical Sciences, Union of the
German Academies of Science (2014).
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nant (cancerous) or other chronic illness-
es. Despite the strengthening of patient
rights both in this country and through-
out Europe, systematic implementation of
this concept has only occurred in part, and
only in controlled studies which exclude
geriatric populations.

For EBM to be consistently adopt-
ed, it is important to disclose uncertain-
ties and questions about the applicability
of study results to the geriatric care situa-
tion of the patient. The actual advantages
and disadvantages of treatment options
should be explained. In the case of older
or very old patients, certain challenges
arise as a result of the complexity of their
health status.

Some studies suggest that old peo-
ple prefer a more passive role in medical
decision-making or prefer the paternalis-
tic decision-making style, and would rath-
er defer to medical professionals.?® A wide
variation in the preferred decision-mak-
ing style is probable, especially as this is
not static and can vary according to the
situation during the progression of the
illness.*® For physicians and other health
care providers, the professional challenge
arises of determining the patient’s pre-
ferred decision-making style and adapt-
ing the medical decision-making process
accordingly.'*®

Medication treatment and authorization

Clinical studies are expensive. They are
carried out much more often on behalf
of the drug industry than on behalf of
public research, for instance at universi-
ty clinics. Generating positive results for
their own substances is paramount in in-
dustrial drug research and development.
This can lead to methodical bias in favour
of their own medicinal compounds and to

98 Brom L et al. (2014).

99 Belcher VN, Fried TR, Agostini JV, Tinetti ME (2006);
Brom L et al. (2014).

100 Brom L et al. (2014).

negative study results which are not pub-
lished.*** Questions which cannot lead to
authorization of a medication or which
pertain to non-patented medications are
generally not considered by the industry.
This situation is problematic for pharma-
cotherapy for older people.

It is well-known that in the USA
the drug industry is the main sponsor of
biomedical research, with a contribution
59 billion US dollars. That corresponds
to 58% of research funding. The member
companies of the German Association of
Research-Based Pharmaceutical Compa-
nies (VFA) contribute roughly 5.6 billion
Euro annually for research and develop-
ment. Federal funding in the USA (pre-
dominantly from the National Institutes
of Health (NIH)) accounts for 33 % of
funding.*** In Germany, the funding rate,
especially for non-industrial clinical stud-
ies, is much lower. Both public research
funders, the German Research Associa-
tion (DFG) and the Federal Ministry for
Education and Research (BMBF), spon-
sor clinical studies with an annual contri-
bution of 15—20 million Euro. That cor-
responds quantitatively to a much lower
percentage of industry-funded research. o3

Evidence compiled by the industry
is often of high quality, though econom-
ic interests — especially the development
of new, marketable medications — do not
necessarily correspond to the interests of
older patients. It is therefore crucial that
relevant questions concerning the latter
are researched with support from public
funding.

101 Turner EH, Matthews AM, Linardatos E, Tell RA,
Rosenthal R (2008). Publication of negative results is
often refused by trade journals.

102 Dorsey ER et al. (2010).

103 In addition to clinical and pre-clinical studies, state-
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Accessed July 20, 2015. Public research does not differ
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Regulatory authorities™* often
predefine the type of studies necessary
to bring a medication onto the market.
Measurements of effectiveness (called
endpoints), length of study, and definition
of patients are a part of this. Usually, an
outcome can be demonstrated as being as
clean as possible on patients with “clear-
ly-defined” illnesses. At the same time,
manufacturers can reduce safety hazards
by selecting patients with a very low risk
for side effects. This selection of ideal pa-
tient groups systematically excludes old,
multimorbid patients.°5

More stringent regulation requirements in
the debate

In 2006, a group of experts in the Euro-
pean Commission had already come to
the conclusion that regulatory authorities
should require that clinical studies consid-
er the needs of old patients.'*® In 2008, a
research consortium within the framework
of European research funding launched a
study about the participation of the elderly
in clinical studies. A “Charter for the Rights
of the Elderly in Clinical Studies” (2011)
was developed, with detailed recommen-
dations, in support of the right of the elder-
ly to evidence-based medical care.'*”

That same year, the European Med-
icines Agency (EMA) determined that data
for the evidence-based prescription of
medications was missing for old and very
old patients, both before authorization and
afterwards in treatment application. Med-
ical treatment should take place based on

104 The European Medicines Agency (EMA) is responsible
for medication authorization throughout the EU. If a
medication is only meant to be released on the German
market, then the responsible agency is the Federal
Institute for Drugs and Medical Devices (BfArM).

105 Cho S et al. (2011).

106 EMA (2006). Adequacy of Guidance on the Elderly
Regarding Medicinal Products for Human Use. Avail-
able at: http://www.ema.europa.eu/docs/en_GB/
document_library/Scientific_guideline/2010/01/
WC500049541.pdf. Accessed July 20, 2015.

107 PREDICT study — Participation of the Elderly in
Clinical Trials http://ec.europa.eu/health-eu/doc/
predict2010.pdf. Accessed July 20, 2015; Crome P,
Cherubini A, Oristrell J (2014).

evidence — that is, it should be properly re-
searched and evaluated — and it must also
be prescribed in an informed manner.*°®

Previous authorization require-
ments for medication in Germany, Europe,
and the USA can be described as insuffi-
cient with respect to the population of old-
er people. Thus, the required number of
senior citizens aged 65 or older in a group
of 100 patients is independent of the age
group in which the medication will most
likely be prescribed later. This leads to a
striking underrepresentation of the target
treatment group, especially for cardiovas-
cular medications, psychiatric medica-
tions, and medications for treating Parkin-
son’s disease. Modifications to the ICH-7E
guidelines of the EMA provide for an in-
crease in the number of seniors in clinical
studies, as well as the inclusion of very old
patients, and, above all, for a close analysis
of the effect of undesired side effects on the
central nervous system. However, these
modifications do not explicitly provide for
a separate, age-specific evaluation of ad-
vantages and disadvantages. To date, there
have been few concrete recommendations
for adding frailty to the inclusion criteria
and to consider this in the stratification, or
to develop age-appropriate formulations
or even different endpoints which could be
relevant to elderly patients (e.g. falls, activ-
ities of daily living — ADLs).

After positive experiences with the
“Paediatric Investigation Plan” (PIP),
a “Geriatric Safety and Investigation
Plan”% should be compulsory for all ac-
tive substances which are used to a rele-

108 EMA (2011). Geriatric Medicines Strategy. Available
at: http://www.ema.europa.eu/docs/en_GB/docu-
ment_library/Other/2011/02/WC500102291.pdf.
Accessed July 20, 2015.

109 EMA (2006); Adequacy of Guidance on the Elderly
Regarding Medicinal Products for Human Use. Avail-
able at: http://www.ema.europa.eu/docs/en_GB/
document_library/Scientific_guideline/2010/01/
WC500049541.pdf. Accessed July 20, 2015. EMA
(2011).Geriatric Medicines Strategy. Available at:
http://www.ema.europa.eu/docs/en_GB/document__
library/Other/2011/02/WC500102291.pdf. Accessed
July 20, 2015.
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vant extent for older patients. These plans
should include not just randomized clin-
ical studies, but also observation studies
and routine data.

When authorizing medications care
should be taken that old and very old pa-
tients are represented in clinical studies.
A much larger number of the required
complex interventions must be evaluated
in non-commercial, publicly-funded stud-
ies than previously.'°

Behavioural and technical interventions

Parallel to the development of Geriatrics
since the 1970s, it has become custom-
ary to develop highly behaviour-oriented
interventions relating to age (often de-
scribed as “interventional gerontology” or
“non-medication intervention”). As a re-
sult, cognitive training and dual task train-
ing are nowadays often a part of geriatric
rehabilitation. On the other hand, psy-
chiatric therapy with the older people or
the use of self-management programs, as
when dealing with chronicloss of functions
such as vision or hearing impairment, are
linked less often with geriatric care. In any
case, behaviour-orientated interventions
have long been a part of the care land-
scape and should for this reason be taken
into consideration by geriatric medicine.
These interventions also supply valuable
insight with respect to the aforementioned
plasticity of the aging process and reveal
knowledge fundamental to geriatric med-
icine. In addition, increasing evidence is
available pertaining to the effectiveness of
these interventions/programs.™

Psychiatric therapy is often carried
out in cases of mental and psychosomatic
disorders (e.g. depression, anxiety, somat-
ic disorders), and the effectiveness of this

110 One very good approach was 6 research collaborations
funded by the BMBF, each over a period of 6 years, which
have now ended and whose perpetuation is not currently
planned (cf. http://www.gesundheitsforschung-bmbf.
de/de/4329.php. Accessed July 20,2015).

111 Wahl HW, Tesch-Romer C, Ziegelmann JP (2012).

treatment for older and very old patients is
clearly documented. The positive effects
of increased physical activity on mobili-
ty, cardiovascular fitness, prevention of
falls, cognitive function, general wellness
and nutrition are also documented."2 The
picture is less clear with respect to purely
cognitive training. Improvements are of-
ten observed only with respect to capaci-
ties which were explicitly trained; general
competency is only improved by cognitive
training to a relatively limited degree.
General physical training for elderly pa-
tients with dementia give rise to a certain
degree of optimism in the area of dual task
training."'s Overall, too little research has
been done on self-management programs
and interventions focused on mastering
critical events in life. They are also mean-
ingful for special groups often ignored in
geriatric medicine, such as the rehabil-
itation of elderly patients with vision or
hearing impairments.*® To date, interven-
tion programs for family members/rela-
tives have only displayed low to moderate
effectiveness, meaning that their practical
significance is minimal, especially with re-
gard both to dementia patients and their
caregivers. Overall, there are suggestions
that the future could belong to multi-com-
ponent programs implemented simulta-
neously on multiple levels (e.g. cognitive
training + physical training + living envi-
ronment adaptation).

In contrast to randomized studies
in the area of pharmacology, the focus
in this research field is on older patients
and extremely vulnerable people, though
these studies often suffer from limited
sample size and a lack of control groups.
Furthermore, systematic implementation

112 Pinquart M, Duberstein PR, Lyness JM (2006); sum-
marizing: Pinquart M (2012).
113 Erickson KI, Miller DL, Weinstein AM (2012).

114 Martin M, Clare L, Altgassen AM, Cameron MH, Zeh-
nder F (2011).

115 Schwenk M, Zieschang T, Oster P, Hauer K (2010);
Hauer K er al. (2012); Forbes D, Forbes SC, Blake CM,
Thiessen EJ, Forbes S (2015).

116 Heyl V, Wahl HW (2014).
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of available evidence in different practice
contexts has been researched very little to
date, particularly in Germany.*”

Overall, geriatric medicine should
decidedly address these types of behav-
iour-oriented interventions. It should be
expected that these will play an even more
important role with respect to older peo-
ple in the future, for instance to maintain
independence for as long as possible and
to reduce an overpopulation in nursing
homes despite serious chronic illnesses.
They also contain promising implications
with respect to new interdisciplinary alli-
ances between different health care pro-
fessions in which geriatric medicine has to
participate.

Auxiliary appliances and technology

Medical products are not widespread
merely in diagnostics and clinical or out-
patient medical care. They are often also
used in the day to day lives of old and very
old people, both as treatment and as a gen-
eral support for everyday life. According to
the Medicinal Products Act (MPG), man-
ufacturers must prove that their products
satisfy the stipulated requirements and
also show how this stands in relationship
to possible risks. However, the MPG does
not explicitly require that the effective-
ness and benefits for patients be proven
within the framework of a clinical trial. In
contrast to medications, manufacturers of
medical supplies can, in some cases, use
data from similar products (e.g. clinical
trials of predecessor products) in order to
avoid invasive clinical trials (such as op-
erations) with human test subjects. This
is especially true for the further develop-
ment of existing medical products. This
does not prevent even high-risk products
from being placed on the market without
referring to clinical data. The evaluations
do not have to be made publicly available.

117 Wahl HW, Diehl MK (in print).

On the other hand, since 2012 and
within the framework of new examina-
tion and treatment methods (NUB) ac-
cording to the GKV Supply Structure Act
(GKV-VersorgStruktG), the Joint Nation-
al Committee (G-BA) can request clinical
studies by an “independent scientific in-
stitution” for new medical products before
these can be reimbursed by the Statutory
Health Insurance (GKV). Designation of a
sufficient number of independent scientif-
ic institutions according to the GKV-Ver-
sorgStruktG is still pending, however.

The authorities responsible for the
authorization procedure according to the
MPG do not always operate in a standard-
ized fashion. If a clinical study is required
by the designated authority according to
the MPG or by the G-BA according to the
GKV-VersorgStruktG, then the MPG es-
sentially includes clear information about
formal and procedural requirements for
conducting clinical trials. Requirements
for testing medical productions are based
on § 20 MPG, but the consent of the ethics
commission and approval from the Fed-
eral Institute for Medications and Medi-
cal Products (BfArM) is also essential. It
can be assumed that for clinical trials the
same scientific and ethical regulations
must be complied with as for medications.

For medical products associated
with high risks (such as implants), sci-
entific testing of the clinical effectiveness
and safety should be ensured for the bene-
fit-risk assessment."#It remains to be seen
whether future regulations of the Europe-
an Parliament and the Council on Medical
Products lead to changes in the guideline
2001/83/EG, and in the regulations (EG)
No. 178/2002 and (EG) No. 1223/20009,
improving the regulatory requirements in
this sense.

118 SVR Gesundheit (2014). Cf. also the German Network
of Evidence-Based Medicine and Association in
Support of Technological Assessment in Health Care
(http://www.health-technology-assessment.de/).
Accessed July 20, 2015.




There has been little research on
widespread conventional tools with spe-
cial significance for older people (e.g.
screen readers, magnifying glasses, exter-
nal hearing aids, all types of walking aids,
bathtub lifts, patient’s own blood pressure
monitoring devices, etc.) with regard to
their effects on the old people. “Sustain-
able” introduction to the correct usage of
tools remains a particularly sensitive top-
ic, whereby certain special features, such
as a cognitively limited processing capac-
ity, must be considered. Systematic adap-
tation of structural conditions in the home
to the needs of older people (e.g. following
a stroke, fall, significant vision loss) is ap-
parently meaningful for the patient’s in-
dependence, according to previous stud-
ies, though the data pool is, again, rather
limited." In Germany, there is hardly any
data on the effectiveness of residential ad-
aptations on illness or injury.

Furthermore, too little focus has
been given both publically and scientifi-
cally to the superimposition of the demo-
graphic trend of an aging population with
that of a rapidly progressing permeation
of daily life with technology. For all of
us, technology, mostly in the form of ad-
vancing information, communication and
automation technology, will lead increas-
ingly to new environmental demands, but
it will also lead to enriched environments
for older people. Technology for the elder-
ly (as for any age group) includes the po-
tential for optimization or developmental
enhancement of the individual.’>* Devel-
opment of studies should also be adapted
to the speed of technological change.

One of the best-researched areas
of technology are online-supported tele-
medical applications, including those for
heart and lung disease, psychiatric illness-
es, diabetes and cognitive behavioural

119 Wahl HW, Finge A, Oswald F, Gitlin LN, Iwarsson S
(2009).
120 Schulz R et al. (2014).
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therapy programs related to anxiety and
depression. The corresponding studies
have methodically limited quality and are
often built upon small numbers of cases
and non-representative samples.'** More
recent studies of higher quality come to
the conclusion that the effects of technol-
ogy-based interventions (transferring vi-
tal data from home to the physician; daily
telephone-based queries about symptoms
and weight) are relatively low in compar-
ison to normal care when seen in relation
to repeated hospital admissions and mor-
tality.*>2 Nevertheless, the benefits of Tele-
medicine could lie in other areas, such as
the facilitation of (instrumental) activities
of daily living ((I) ADL).

It should also be noted that elder-
ly people are increasingly able to inform
themselves about health and illness with the
support of the Internet. Geriatric medicine
must face up to these developments and in-
corporate them increasingly as part of the
patient environment during treatment.

In many areas of the field some-
times described as “gerotechnology,” evi-
dence is only minimal with respect to ef-
fectiveness (in view of the course of illness
and independence). Geriatric medicine
should therefore initiate enhanced re-
search (in cooperation with other profes-
sionals, such as engineers, psychologists
and designers). The interconnection of
health and technology (e-health) is grow-
ing stronger, and this will be apparent for
old and very old people, too, in the not-
too-distant future. Some questions arise
regarding the potential of these technolo-
gies (e.g. for preventive medicine or in the
area of robotics for patients with demen-
tia), but also regarding the ethics of using
technology for old and very old patients,
and geriatric medicine should take a deci-
sive stand in this connection in the future.

121 Ekeland AG, Bowes A, Flottorp S (2010); Wootton R
(2012).
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Needs and preferences of elderly patients

Respect for and support of patient autono-
my are central medical-ethical principles
and are demonstrated in numerous de-
cisions regarding professional treatment
and fair health care systems.23

Patients have the right to make in-
formed decisions about the course of their
treatment. National and international
surveys document that patients desire a
high degree of participation in medical
decision-making. This desire is partially
dependent upon health status, education,
and age.*>* The concept of Shared Decision
Making (SDM), meaning joint or partici-
patory decision-making, is a method of in-
volving patients in their own treatment.?s
SDM and EBM are crucial requirements
of a modern health care system striving
for the highest quality of care. In the last
few years, SDM coupled with EBM has
been researched, but it has barely been
used in medical practice.'2

SDM is related not only to treat-
ment situations between physicians and
patients. Studies are being carried out
where the role of a decision coach (a spe-
cially trained caregiver who accompa-
nies the patient in the decision process,
contributing to the implementation of
SDM) is investigated. Decision coaches
initiate the recording of the decisions
needed, prepare evidence-based deci-
sion aids, accompany and support the
decision-making process, and monitor
factors and needs which may influence
the implementation of decisions.”” In
the context of geriatric care, the concepts
of SDM and informed decision-making
supported by evidence-based patient in-

123 European Charter of Patients’ Rights 2002; Medical
Professionalism Project 2002.

124 Brom L et al. (2014); Hamann J et al. (2007); Miiller H
(2007).

125 Harter M et al. (2011).
126 Hoffmann TC, Montori VM, Del Mar C (2014).
127 Stacey D et al. (2008).

formation (EBPI) have barely been re-
searched.™®

EBPI is indispensable for informed,
participatory decision-making.'* EBPI in-
creases relevant knowledge, reduces false
conclusions, and allows patients to make
individual decisions.° Foregoing the
provision of information relevant to deci-
sion-making can lead to patients having
false expectations about treatment, espe-
cially overestimating the effect of a treat-
ment and making erroneous assumptions
about the prognosis.’®* Missing patient
information can be a reason for initiating
non evidence-based and harmful thera-
pies. The consequences are injudicious
therapies, for instance in the care for very
old patients, such as using PEG (percutane-
ous endoscopic gastrostomy) in advanced
dementia.’s? Very little research has been
done into how EBPI is accepted by geriat-
ric patients, what the proper formats and
access paths might be, which specific EBPI
requirements must be set in a geriatric set-
ting, and to what extent EBPI is relevant to
decision-making in geriatric medicine.'s3

Decision-making during the course
of treatment is dependent upon timely
planning and external help, especially in
cases of cognitive impairment. Patients
with dementia are dependent upon au-
thorized representatives or caregivers in
this regard.

For old and very old patients, partic-
ipation in medical decision-making is not
enough — they must also plan the course of
care and treatment in advanced stages of
care (Advance Care Planning — ACP). ACP

128 Légaré F et al. (2014); Gionfriddo MR (2014); Joosten
EA et al. (2008).

129 Bunge M, Miihlhauser I, Steckelberg A (2010).

130 i.e. Schwartz LM, Woloshin S, Welch HG (2009);
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may become ineffective or impossible to
carry out due to the presence of cognitive
impairment or dementia.3+ It is ethical-
ly necessary and numerous studies have
demonstrated and evaluated that elderly
people are able to make sustainable and
well-informed ACP decisions at an early
stage.s5 ACP goes above and beyond the
widespread patient living wills.'3® A plan
for end-of-life care and treatment created
at a time of decision-making competency is
the best support for relieving relatives and
proxies of the burden. However, it must be
actively initiated and documented. Appro-
priate structures are lacking in this coun-
try, apart from model projects.’s”

Information and consent docu-
ments regarding medical treatment and
participation in studies must be adapted
to the needs of old and very old patients.
It is important to clarify, both ethical-
ly and legally, to what extent the texts of
consent documents may be simplified
and at which point the decisions of au-
thorized representatives (proxies) should
be adopted. A fundamental ethical-legal
analysis is required here, as well as em-
pirical studies evaluating the clarity of
information and consent documents for
older people. Factors such as hearing or
vision impairments must always be taken
into consideration.

Summary

Evidence-based medicine (EBM) should
be the basis for negotiation in health care
provision and in the authorization of med-
ications, medical products and operations.
In current practice, EBM is often geared
towards treating monopathologies. Clini-
cal studies are performed with the aim of
proving the advantages and disadvantag-

134 Robinson L et al. (2013).

135 Volandes AE et al. (2009).

136 in der Schmitten J et al. (2014).

137 ibid. and in der Schmitten J, Marckmann G (2013).
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es of interventions as unambiguously as
possible in a study population in order to
transfer those results to a target popula-
tion. Study and target population can differ
considerably, depending for instance on
average age and the setting, both of which
influence the effectiveness of treatment.

Pharmacological studies are gener-
ally performed with the aim of proving the
effectiveness of new substances. Studies
on the discontinuation of medications, on
interaction between treatments and medi-
cations, and on complex interventions not
solely comprised of medications are rarely
performed and receive little public funding.

The requirements of the regulatory
authorities for the representative nature
of study groups are very low with respect
to old people. As a result, study partici-
pants are chosen in such a way that only
a few old people (and a healthier subset of
them) are included.

These points result in health care
professionals having only a few scientifi-
cally-based recommendations at their dis-
posal.

In the case of non-pharmacological
interventions, the data pool is similarly in-
adequate with regards to old people. Several
examples of meaningful studies on behav-
ioural and technology-based interventions
and auxiliary appliances are available. In
the light of increasing technological per-
meation of daily life, it is crucial to examine
the medical and health-related effects of
technological and operative interventions
on old people, especially in Germany. This
is also true of conventional tools and adapt-
ed living spaces, as well as information and
communication technology.

Patient participation in medical
decision-making is a part of EBM and is
also desired by old people. In reality, this
occurs only rarely. Participatory deci-
sion-making requires an adequate infor-



Evidence-based medicine (EBM) and medical practice

mation base. Evidence-based patient in-
formation (EBPI) still has to be prepared
for the care of old people, and its format,
access paths and effectiveness still need to
be researched. To date, this has only been
done for individual questions. It should
be pointed out that proactive planning
and preparation of decisions regarding
nursing home care and sickness at an ad-
vanced age help to ease the burden on rel-
atives, though the structures required for
this endeavour remain to be built.
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4 Scientific evidence for medical care of old and
very old patients — fields of application

4.1 Insufficient evidence for
medical care: Over-treatment,
under-treatment, and

mistreatment

Too much or too little? Multimorbidity and
polypharmacy of elderly patients

If older patients suffer from several
illnesses simultaneously, they are often
treated with numerous parallel-admin-
istered medications in accordance with
monopathology-oriented guidelines. If a
person takes more than 5 medications dai-
ly, this is referred to as polypharmacy.'s®
It is not uncommon for an older person
with 5 illnesses to take 10 different medi-
cations.’s® About one-half of patients over
age 65 are affected by polypharmacy.4°

Polypharmaceutical treatment is
problematic in a number of ways. Paral-
lel administration of medications lead to
unintended and harmful side effects and
medication interactions which, in some
cases, must also be treated with even more
medication. The results are so severe that
approx. 10 percent of hospital admissions
are related to medication complications.!
Numbers from the Netherlands demon-
strate that nearly 20 percent of hospital
admissions for older patients (though
only 5 percent of admissions for younger
patients) are related to medication side
effects or interaction, whereby the ma-
jority of these cases were characterized as

138 There is no scientific reason to attribute any particular
meaning to the number five, though. van den Akker
M, Buntinx F, Knottnerus A (1996); Viktil KK, Blix HS,
Moger TA, Reikvam A (2007).

139 Boyd C et al. (2005).
140 Thiirmann PA, Selke GW (2014).
141 Estimate of the WHO, cf. BMG (2013).

avoidable.’#* Falls and delirium are also
common side effects and interactions,
which can severely impede very old or
frail patients in managing their daily lives
and can limit their quality of life.*+3 Based
on the data from the Network of Region-
al Pharmacovigilance Centres (NRPZ),
it can be demonstrated that the current
prescription practice creates risks that in-
crease with age, firstly of being hospital-
ized due to adverse drug reaction (ADR),
and secondly of having these ADR which
are caused not by a certain active sub-
stance, but rather by a medication inter-
action.'#4

Since pharmacokinetics (mode of
action of medication components in the
body) change in old and very old patients,
partially due to altered absorption, me-
tabolizing (biotransformation), distribu-
tion due to reduced muscular body mass
(sarcopenia) and higher body fat percent-
age, or by changes to excrement, dosages
which are too low or too high, or an incor-
rect dosage frequency can lead to negative
consequences.'4

Polypharmacy is not considered
adequately in the guidelines which are
meant to help physicians familiarize
themselves with a treatment. As a result,
it is vital that age-appropriate guidelines
be developed for specialist disciplines.
The same applies if the scientific evidence

142 Petrovic M, van der Cammen T, Onder G (2012).

143 Wehling M, Burkhardt H (2011); Petrovic M et al.
(2012).

144 Schmiedl S et al. (2007); Schmiedl S et al. (2013).
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is unclear or insufficient.’® The general
practice guideline for handling polyphar-
macy in primary care depicts an attempt
to draw attention to problems in cases of
an inadequate data pool, and, in doing so,
try to avert harming patients. This indi-
cates clearly that the likeliness of patients
with severe ADR being admitted to hospi-
tal increases with the number of medica-
tions administered.+

In addition, lists such as the
PRISCUS and FORTA have been compiled,
indicating inappropriate medications in
advance. The FORTA list also offers in-
formation on the best-suited medications
for old patients. The overarching aims of
these lists are to optimize treatment us-
ing medications and to reduce adverse
drug reaction (ADR). This, however, may
also lead to old patients being deprived of
important medications. Dementia, osteo-
porosis, and administration of supple-
ments for malnutrition are examples of
under-treatment and mistreatment. As a
decision-making tool for medication pre-
scribers, the lists also disregard the fact
that old and very old patients are interest-
ed in functionality and independence as
an outcome and that these goals are more
important to them than merely extending
lifespan, which is the primary goal of clin-
ical medication trials.

Old patients are often prescribed
non-indicated medications correspond-
ing to their overall situation, though other
important medications, which might also
improve their prognoses, are at the same
time withheld.*#® One example of this is the
acute coronary syndrome.'+ The aim of the
“choosing-wisely initiative” is to avoid un-
necessary or harmful medical services and

146 For an example in oncology: Hurria A et al. (2008);
Ritchie CS, Kvale E, Fisch MJ (2011).

147 Bergert FW et al. (2014).

148 Kuijpers MA, van Marum RJ, Egberts AC, Jansen
PA; OLDY (Old people Drugs & deregulations) Study
Group (2008); Cherubini A, Corsonello A, Lattanzio F
(2012).

149 Schoenenberger AW et al. (2008).

to take logical diagnostics and therapy rec-
ommendations into consideration.'s°

Education, continuing education and further
education for the medical care of old people

The special medical care requirements of
old patients must be adequately imple-
mented in pre- and postgradutate educa-
tion and training. The focus of this should
be directed toward the treatment of mul-
timorbidity and maintenance of mental
and physical functionality. In this case, it
does not suffice to concentrate solely on
the course of study. Even in postgraduate
areas, the corresponding continuing edu-
cation and further education must be of-
fered for the care of older people.

Geriatric medicine must be inte-
grated in the job training of numerous
other subject areas, especially the train-
ing of general practitioners, internists,
emergency surgeons (geriatric trauma),
ENT specialists, optometrists and dentists
(gerodontology).

Furthermore, associations of med-
ical experts have been trying for years to
introduce specialists for internal medicine
and geriatrics as extensively as possible;
this could be a contribution to improved
academic foundations and attractiveness,
but could and should not replace contin-
uing and further education in geriatric
medicine as a cross-sectional task for ex-
pert disciplines.

Generally speaking, evidence-based
medicine (EBM) should be anchored
more securely in all forms of education
and training. Both the knowledge of sci-
entific standards and evaluation methods
used for treatment and expert consulta-

150 The “choosing-wisely” initiative was developed by US
physicians. Since 2012, they have published lists indi-
cating unnecessary medical services. Analogous to this
initiative, the German Society for Internal Medicine
founded the “klug entscheiden (choose wisely)” initia-
tive. Gogol M (2014); Grunert D, Siegmund-Schultze N
(2015).
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tion of patients, as well as that of effects
and processes of appropriate patient com-
munication are not adequately addressed.

In a further step, methodologi-
cal knowledge must be established and
taught with greater emphasis at universi-
ty level so that studies can be carried out
that depict more closely the needs of older
people. An immense backlog demand is
accumulating in this area for the very rea-
son that the data conditions are poor.

Data pool for treating elderly patients with
multi-morbidities

Current research primarily examines the
prevalence of multimorbidity, though it
rarely examines the effectiveness of inter-
ventions.’s* Existing studies deal first and
foremost with possibilities for improving
patient care, such as appropriate prescrip-
tion, better administration of medications
by the patient, and altered care organiza-
tion and multidisciplinary teams. Inter-
ventions are often rather imprecise and
therefore of varying levels of effectiveness.
Positive results have been achieved, in that
interventions have concentrated on specif-
ic risk factors or functional problems.'s?

All the instruments for respond-
ing better to polypharmacy and multiple
(chronic) illnesses of older people (Beers
list,'s3 PRISCUS list especially for the Ger-
man medication market,'* FORTA list,>
START- and STOP criteria’>®) lack scien-
tific proof of effectiveness, safety and sus-
tainability.’”” They are based on expert
consensus, but not on controlled studies.
Validation of these instruments is urgently
required.
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The difficulty here is that the spec-
trum of reasons for severe result param-
eters (death, hospital admission) is large
for old, multimorbid patients, and that a
single specific intervention often has diffi-
culty generating biometrically conclusive
results. It is thus also necessary to test
complex, multi-professional interventions
on old and multimorbid patients. Com-
plex interventions must be theoretically
substantiated and carefully prepared. The
individual components must be estab-
lished and their effects and interactions
must be explored. This requires a num-
ber of preparatory studies before proof of
effectiveness can be established in a con-
trolled study.'s® The UK Medical Research
Council published a framework model for
this purpose in 2000 and 2008 which has
been propagated in the meantime and
which is continually and methodically up-
dated.s

It is also true that diagnostic pro-
cedures are often not adapted to the char-
acteristics and thus to the specific needs
of patients. The importance of diagnostic
procedures for the treatment and quality
of care is also not well-researched, even
for younger patients. There are hardly
any controlled studies for the meaning-
ful use of clinical diagnostics. This plays
a very special role for older patients with
functional impairments, decreased mo-
bility, or other similar ailments. Diag-
nostics generally only take functions into
consideration which are not decisive for
the patient’s independence and quality
of life. Aspects relevant to this remain
unconsidered: Neither are daily compe-
tencies established as the main criteria
of diagnostics, nor do mental, sensory, or
behavioural symptoms play a significant
role, and the patient’s social network is
not recorded in a standardized manner
either.
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The health targets of old patients
should also be considered in diagnostic
studies, as well as the benefits of diagnos-
tic tests — that is, insofar as testing actual-
ly leads to reduced morbidity (reduction
in illnesses) and mortality.

Manufacturers must prove only the
safety and reliability of a process in the
framework of medical device regulations
to obtain approval for diagnostic devic-
es or processes. As a result, they conduct
virtually no clinical studies on diagnos-
tic matters. Disease-specific questions
are processed typically through clinical
academic research. However, they rare-
ly extend beyond examinations of diag-
nostic accuracy in observed studies. In
particular, there are no examinations
of diagnostic algorithms which pursue
patient-relevant treatment targets (end-
points). Thus, we lack data on whether
the usual diagnostics for ischemia (blood
circulation insufficiency), or coronary
catheterization (cardiac catheter exami-
nation) lead to treatment relevant to the
life expectancy or quality of life of old pa-
tients.

For old and very old patients, im-
plementation of diagnostic medical de-
vices should moreover be evaluated dif-
ferently than for younger or middle-aged
patients. The reference values for older
patients must often be determined be-
forehand. Based on the high heterogene-
ity of old people, reference values associ-
ated with specific chronological ages are
often useless. Pathological findings often
have a different physiological relevance
than those of younger patients. Diagnos-
tic measures often have milder effects on
treatment in older patients as compared to
younger people, while at the same time an
increased risk of complications arises (e.g.
in the case of slow-progressing illnesses).
In front of this background, it is necessary
to generate evidence on the advantages
and disadvantages of diagnostic medical
devices for old and very old patients.

Summing up, there is a lack of out-
come-related research on diagnostics, in-
cluding those based on missing legal, reg-
ulatory, and reimbursement guidelines.
This applies especially to old and very old
people, since they are more severely af-
fected by potential complications.

Box 8: Cardiovascular medicine

Cardiovascular medicine involves mainly advanced age medicine. It is especially suited for dis-
cussing the chances and problems in a medical field of apparently near-limitless possibilities
in the context of (very) old and multimorbid patients at the end of life.

Cardiovascular medicine can show enormous success in diagnostics and treatment. Rapid-
ly-increasing life expectancy in more privileged countries can be attributed largely to reduced
mortality in relation to cardiovascular diseases.®® For elderly patients, symptomatic, function-
ality-retaining treatments are offset by an extension of life; the data pool on this topic is very
limited and there is an urgent need for research.

One example is the prevention of sudden cardiac death by implantable cardioverter defibril-
lators (ICDs). Clinical studies were conducted with the endpoint of “sudden cardiac death” or
“overall mortality,” and the patients studied were comparably young. ICD treatment is now
being extended to patients of advanced age (see above), without considering any specific
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requirements for this. Another example is the comparison of coronary intervention with the
medication treatment for stable Angina Pectoris. In contrast to acute myocardial infarction,
the treatment target in this case is generally purely symptomatic — a treatment target that
can also be attained with a medication treatment. Investigations on treatment expectations
as compared to medical treatment targets are a rarity, and the importance of patient compe-
tence and participation on the overall treatment result has not been clarified.

Box 9: Dementia

Dementia arises first in old age — two-thirds of those afflicted are older than 80. The most
common cause of dementia is Alzheimer’s; in second place is so-called vascular dementia,
caused by damage to blood vessels. The risk of illness has not increased in comparison to
earlier, but dementia should still not be treated as causal, as it generally continues until death.

Scientific studies for the treatment of dementia have been conducted predominantly for
pharmacological interventions. As with many other illnesses related to old age, participants in
this study are considerably younger and healthier (and take fewer medications) than the vast
majority of dementia patients.

Non-pharmacological interventions must also be examined in high-quality studies in order to
generate reliable evidence.

Diagnostic processes generally only take cognitive functions into consideration even though
they are not solely decisive for the patient’s independence and quality of life.

Treatment of dementia patients is only selectively supported by evidence and is generally
oriented towards local availability, which can hardly be examined in a cost-benefit analysis.

Overall, a systematic research agenda oriented towards the reality of old dementia patients

is lacking.

Exclusion of older participants from clini-
cal studies should minimize the influence
of comorbidity and the resulting variabil-
ity in causes of death and co-medication
to the statistical result and thereby re-
duce the size of necessary samples. Even
a mental or cognitive impairment can be
an appropriate reason for exclusion if par-
ticipation in the study requires a certain
minimum standard of mental or cognitive
competence.

Very often, a certain age is listed
as a criterion for exclusion without a spe-
cific reason. In a retrospective analysis of

155 study protocols submitted to a local
ethics commission and examining ques-
tions relevant to older patients, 85 stud-
ies (55 percent) could be identified as
having an age limit.** For clinical studies
examining methods that should be ap-
plied to old people, proof of effectiveness
is necessary for this collective, not just
for scientific validity, but also for princi-
ples of research ethics and social reasons.
It must be assumed that discrimination
against old and very old patients in clini-
cal studies leads to a less valid generation
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Scientific evidence for medical care of old and very old patients — fields of application

of evidence and thus to less suitable med-
ical care.'*?

4.2 Research approaches

Research can improve the generation of
evidence for medical care for old people in
a variety of ways and thereby adapt it to
the standards valid for younger patients:

Including old patients in clinical studies

Similar to research with children, proof
of the effectiveness of medical interven-
tions for old and very old patients is im-
perative. The possible positive effects and
risks must be determined and weighed
up in a patient-oriented manner, espe-
cially regarding whether they support
overall health and daily function, and not
whether the treatment combats individ-
ual illnesses. Public institutions (e.g. EU,
BMBF, DFG) or foundations (e.g. German
Cancer Aid) which fund studies should
create and finance specific research pro-
grams with the participation of old peo-
ple, or additional studies focused upon
this group (ideally, in conjunction with
the industry). This should stimulate cor-
responding industrial research. Studies
which test not just the effectiveness of in-
dividual medications, but also the appli-
cation of a treatment algorithm based on
guidelines with which “usual care” is com-
pared, could be of special significance for
old, multimorbid patients. No such stud-
ies currently exist. It may be necessary to
develop new statistical processes and as
yet unused study endpoints (see below).
To date, research on multimorbidity has
only been approached, and we are a long
way away from fully understanding mul-
timorbidity and determining the interac-
tion of illnesses, causes and risk factors.
Studies could be oriented primarily to-
wards particularly common combinations

162 Watts G (2012); European Forum of Good Clinical
Practice (2013).

of multiple illnesses.®® Though it is not
simple to conduct randomized controlled
studies with multimorbid old patients,
there are examples of successful attempts
in the field of cardiovascular medicine.!%+
It is interesting to note that these studies
have led to further, large-scale analyses.

The majority of older patients is
treated in primary care. Clinical studies to
date have not been sufficiently established
in this context. It is urgently required that
a reliable infrastructure be established for
non-commercially motivated studies.

Ethics commissions should be sen-
sitized to the ethical problems of the scien-
tific and ethically unjustified exclusion of
older patients from clinical studies. Based
on the large demand of studies relevant
to old patients, and based on the partial-
ly special requirements for recruiting and
following up with old people, an effective
step might be the integration of geriatric /
gerontological specialists into ethics com-
missions, as in the case of paediatrics. If
this is not possible, then at least relevant
expert opinions in this field should be pre-
sented to the commission.

Pragmatic studies

New knowledge about the complex medi-
cal care of old people depends on the qual-
ity of the study design. While traditional
clinical studies test the effectiveness of
measures under highly standardized con-
ditions, so-called pragmatic studies test
effectiveness under the conditions most
closely resembling routine medical care.
The target criteria of pragmatic studies
often differ from those of traditional clin-
ical studies: Quality of life or functionality
in daily life are in the foreground of the
study, instead of factors such as intensi-
ty of pain. Traditional highly standard-
ized studies can lead to different results
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than pragmatic studies. Interventions can
show reduced effectiveness, more side ef-
fects, or insufficient effects based on low
feasibility under more realistic assess-
ment parameters.

The inclusion criteria for study par-
ticipants are undifferentiated and the pa-
tients correspond to those receiving stand-
ard care. Pragmatic studies are especially
suitable for examining interventions with
many components addressing individual
risks. Patients may participate as long as
they display at least one risk factor.

This does, however, create new
challenges in comparison to convention-
al randomized studies. Often, provision
of patient care is made according to the
physician’s decision. In that case, the phy-
sician’s decision-making process is exam-
ined for its effectiveness. Some of the pa-
tients examined receive the intervention,
and some do not. In a pragmatic study it
is not always possible to comply with the
otherwise valid quality requirements of
clinical studies. For example, the patients
examined in a pragmatic study are often
not “blind,” meaning that they know which
study group is receiving which treatment.

Generally, the number of cases must
be set higher for pragmatic studies in order
to accommodate not only a larger variabil-
ity but also the higher rate of older partici-
pants who will drop out of the study.

The interaction of risk factors of in-
tervention components must be examined
methodically. Pragmatic studies encoun-
ter practical barriers when examining all
questions relevant to treatments and pa-
tients in cases of multimorbidity.

Pragmatic studies are usually not
funded by the industry, and thus public
funding should be made available for this
purpose. In order to ensure high scientific
quality, it is necessary to involve the rel-
evant experts immediately upon setting
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up the study protocol and aspects for con-
ducting the study.

Complex interventions —
disease management

A prospective detailed specification of the
intervention and carefully-standardized
documentation are prerequisites for proof
of the effectiveness of complex interven-
tions. One pertinent example here is the
INH study (interdisciplinary network
of cardiac insufficiency), which exam-
ined the effects of the “HeartNetCare-HF
Wiirzburg®” disease management pro-
gram for patients with cardiac insuffi-
ciency and an average age of 69 years.'%
HeartNetCare-HF Wiirzburg® is based
on telephone aftercare administered by
specially trained carers, in which both
general medical and physical parameters
were collected, in addition to parameters
adapted to the severity of illness and social
boundary conditions, especially age, and
parameters standardized specifically for
cardiac insufficiency. The patients had an
average age of 69; with approx. one-third
of the patients the intervention took place
through the cardiac insufficiency caregiv-
ers contacting the general practitioner,
specialist or other medical provider. Qual-
ity of life, capabilities, and survival time
were considerably improved; follow-up
care shortly afterwards showed a reduced
hospital re-admission rate and demon-
strated that the program can be adapted to
a non-university clinic. Consequently, it is
entirely possible to verify the effectiveness
of complex interventions scientifically us-
ing health care research methods. Similar
investigations are urgently required, espe-
cially for older patients.

Observation data and causal effects
Studies on real-time effectiveness that use

registry data and record numerous pa-
tient-oriented results allow the calculation

165 Angermann CA et al. (2012).
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of individualized absolute risks. In order to
check the patient characteristics, statistical
processes such as “propensity score match-
ing” (PSM) are utilized.**® These can be com-
bined with long-term population studies.
Absolute risks are seldom conveyed, though
this is an important prerequisite for partici-
pative decision-making in all age groups.

Nevertheless, methodical develop-
ments for improving the validity of study
results must be made. One well-described
problem is the heterogeneity of treatment
effects, since treatments are often associ-
ated with a course of illness or a prognos-
tic factor in a non-randomized fashion.

Discontinuing medications in the case of
polypharmacy

Parallel administration of several medica-
tions can be very burdensome or even dan-
gerous for patients and requires prioriti-
zation of health targets and problems. The
result may be that, with the patient’s per-
mission, medications and treatments may
be halted or discontinued entirely. There is
no legal precedent, even if reducing med-
ications deviates from the guidelines. If
there is a medically valid reason, deviating
from guidelines may even be requested, as
the standards (not the guidelines) have le-
gal significance (cf. Chapter 3.1). There is,
however, to date hardly any evidence for
the benefits of discontinuing medications
or interrupting treatment based on re-pri-
oritization of health targets. Some studies
prove the feasibility of pragmatic discontin-
uation of medication and, in some cases, re-
ducing medication treatment corresponded
with an improved quality of life.*” In inter-
national literature, the term “de-prescrib-
ing” is used, and concrete suggestions are
being proposed for study designs.!*®
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Due to multimorbidity and poly-
pharmacy, but also because of hearing and
vision impairment, patients find it difficult
to adhere to a prescribed treatment, so that
there is again currently a tendency toward
therapies with combined medications.

Quality of life as a target for patients and
medical studies

In the complex situation of old and very
old patients, other targets become appar-
ent apart from the most important tradi-
tional study target of mere extension of
life (the primary endpoint). Some exam-
ples of studies which successfully test old
and very old patients with other health
targets apart from the extension of life
are the HYVET study (hypertension in
the very elderly trial)** for reducing blood
pressure, which was conducted with pa-
tients aged 80 and older — with the aim
of reducing strokes — and the SENIORS
study”® on people aged 70+ suffering
from cardiac insufficiency, the primary
target of which was to test the reduction
in cardiovascular hospital re-admissions
and which also tested functionality (while
mortality remained unchanged).

In 2006, health-related quality of
life was confirmed by law as a patient-rel-
evant result parameter.” It is becoming
increasingly acceptable (not only in pal-
liative care) to forego a minor extension
of life span if the medical treatment nec-
essary for this would severely reduce the
patient’s quality of life. In these cases, the
endpoint of the quality of life is not just
complementary to the reduction of mor-
tality, but is also generally understood as
a priority.

Since introducing the evaluation of
additional benefits of a medication in 2011
(Medication Market Reorganization Act —
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AMNOG, § 35a SGB V), the quality of life
has still not led to a positive benefit as-
sessment. Though great significance was
attributed to this target figure, it was not
recognized due to methodical shortcom-
ings such as missing validation data.”?

Theoretical concepts and quali-
ty criteria exist for quality of life, though
measuring devices may be used different-
ly. Thus, the Joint National Committee
(G-BA) insists on the further development
of quality of life research and that quality
of life should be considered as a primary
or secondary endpoint in clinical stud-
ies.7s

The question of measuring qual-
ity of life is also posed in view of health
economic perspectives. An attempt at
cost-benefit comparison has been made
in view of increased lifespan in relation
to overall health due to “quality-adjust-
ed life years” (QUALYS) after the intro-
duction of certain health care services. A
main problem of the different concepts
for measuring quality of life is the subjec-
tivity of the matter: Assessing one’s own
life and health cannot be objectified or
generalized either for the individual or for
a larger group of people, and estimating
life expectancy can vary considerably ac-
cording to social context and individual
life goals. As a result, these approaches
are problematic for general decisions on
prioritization.

Geriatric expertise and medicine for old
patients

The Geriatric Assessment (CGA)74 is the
prerequisite for a comprehensive treat-
ment plan based on competency in daily
life, implemented by multidisciplinary

172 Blome C, Geithner L, Augustin M (2013).
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174 The Geriatric Assessment includes structured determi-
nation of physical, mental, and social functionality and

independence of elderly patients by means of validated
tests.

treatment teams, a valuable tool in geri-
atric medicine. Its effectiveness has been
shown in many studies both for the func-
tional endpoints and for morbidity and
mortality.””s If possible, this assessment
should be compulsory for future studies
that include old and very old patients.

There are still shortcomings in
identifying patients at early stages who
might benefit from interdisciplinary di-
agnostic and geriatric treatment, and in
conducting scientific evaluations of out-
patient and inpatient geriatric care. Phys-
ical frailty is of great importance during
diagnosis. The main pathophysiological
reason for frailty in old age is excessive
muscle loss, known as sarcopenia.””® Both
entities can be summarized and classified
with relative ease.””” They are currently of
great importance to research.

Summary

If treated strictly according to guidelines,
old patients who often suffer from sev-
eral chronic illnesses take many medica-
tions simultaneously which are orient-
ed towards the treatment of individual
illnesses. This polypharmaceutical treat-
ment does not correspond to the health
targets of old patients and can even pose
significant health risks. There is a lack
of external evidence on better treatment
options for old and very old patients with
multi-morbidities. There is also a lack of
guidelines indicating current knowledge
gaps and dangers. One approach which
may be worth validating scientifically
with regard to safety, effectiveness and
sustainability is the PRISCUS list, which
indicates potentially dangerous medica-
tions and offers alternatives. At the same
time, important medications are often not
offered to patients.

175 Stuck AE, Iliffe S (2011); Ellis G et al. (2011).
176 Muscaritoli M et al. (2010); Cooper C et al. (2012).
177 Fried LP et al. (2001); Berrut G et al. (2013).



Scientific evidence for medical care of old and very old patients — fields of application

Scientific evidence for appropriate
treatment of old patients is often inade-
quate or lacking entirely. In particular,
diagnostics, interventions in cases of mul-
timorbidity, and complex interventions
have not been researched adequately.
It would also be prudent to develop this
methodology further in Germany. Car-
diovascular diseases and dementia are
prominent examples of diseases of old age
where the evidence basis for medical care
is missing.

Research should concentrate on the
following approaches and fields in order
to quickly and effectively lay the ground-
work for improved health care provision
for old people:

+ The effectiveness of medications must
be proved for old and very old patients,
as is done for children. After positive
experiences with the “Pediatric Inves-
tigation Plan” (PIP), a “Geriatric Safety
and Investigation Plan” should be com-
pulsory for all active substances which
are implemented to a relevant extent
for old patients. These plans should in-
clude not just randomized clinical stud-
ies, but also observation studies and
routine data.

« For old patients, it is especially impor-
tant to prove not just the effectiveness
of individual medications or medi-
cal products, but also to examine the
course of treatment in comparison to
conventional treatment practice.

« Primary care lacks clinical studies; no
reliable research structure is available.

« Pragmatic studies are suitable for ful-
filling the priority of retaining function-
ality in old people.

+ Discontinuing medications (“de-pre-
scribing”) has not been researched
adequately, though it is a promising
approach for reducing and preventing
unnecessary multiple prescriptions.

+ Quality of life should be purposefully
and methodologically developed as an
endpoint of medical studies.

 Ethics commissions should possess ex-
pertise in geriatric medicine.

+ The study types and targets listed above
are currently implemented only spo-
radically in industrial research. Public-
ly funded research cannot singlehand-
edly spring into action in order to adapt
the health care provision of old people
to EBM standards.
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5 Research and development for the improved care
of old and very old people: Conclusions

The number of healthy and independent
older people is continuing to increase,
and the biological and social age limits are
being extended. However, these gains in
ageing need to be supported by appropri-
ate medical care for old people that takes
into account the distinctive features of
this group of patients.

First of all, it must be pointed out
that there is no such thing as “the old pa-
tient”: no group of patients is as inter-in-
dividually different as that of the elderly.
Therefore, when it comes to medical care,
particular consideration has to be given
to individual distinctions such as gender,
socio-economic, ethnic-cultural and bio-
graphical differences. Maintaining the
functions of daily living and hence the
quality of life is the predominant aim of
old and very old persons when they take
advantage of preventive and therapeutic
health care services. Hearing, sight and
mobility play a major role in the partici-
pation of older people. Illness, function-
al impairment and disability frequently
overlap in old age and should therefore be
jointly addressed. Relatives and the im-
mediate environment are often extreme-
ly stressed by supporting the ill and/or
functionally impaired older people and
are thus in need of particular attention
and support (structural, psychosocial and
financial) within the framework of regular
care.

Hence, health care for old people
must be multi-disciplinary and multi-pro-
fessional. Medicine, care, psychology,
sport, dietetics and other professions need
to be involved in the development and im-
plementation of geriatric care services.

The existing instruments to facilitate in-
ter-professional communication, e.g. be-
tween medicine and care, such as the ICF
and ICPC classification in geriatric health
care, may appear to be promising, but still
need better evaluation.

Changes in biological process-
es and in functional and social needs of
older people have been intensively re-
searched. Nevertheless, there are only a
few studies for the group of old and very
old patients which meet the standards of
evidence-based medicine (EBM). This has
several reasons, one of the most signif-
icant of which is the fact that the estab-
lished procedures of scientific knowledge
acquisition and standardisation in the
medical field do not correspond with the
characteristics and health targets of old-
er people. Science-based principles for
evidence-based geriatric health care have
therefore yet to be specified. This is why
the physicians and other health care pro-
fessionals are not sufficiently prepared
when treating old and very old patients.
An improvement in data availability and
the health care situation is thus absolute-
ly essential. Specific approaches towards
this objective are listed below.

5.1 More precise research, tailored
to the distinctive interests and
aims of older patients

double-blinded
should also be carried out for old and
very old people. Furthermore, other study
methods are also available that should be
increasingly promoted and performed, as
they are better able to portray the medical

Randomised, studies



Research and development for the improved care of old and very old people: Conclusions

care needs and requirements of old peo-
ple: pragmatic studies, which include the
realities of patients’ lives, multiple-com-
ponent interventions (complex interven-
tions) as well as observational studies
based on registry data. The subject of re-
search should not (only) be the efficacy of
a medicinal product, but also an overall
health care algorithm. The co-existence of
risks should be examined and, if possible,
individually presented in absolute figures.
As to date these types of studies have not
been sufficiently undertaken by the indus-
try, more public funds need to be provided
for this purpose.

a) In pharmacology:

Clinical studies on medicinal products to
be prescribed for people over 65 and es-
pecially for those above 80 years of age
must sufficiently represent this age group
and carry out an age-related benefit-risk
assessment. Age-specific characteristics,
in particular frailty, should be taken into
consideration for the inclusion and exclu-
sion criteria as well as for analysis and in-
terpretation. The marketing authorisation
of medicinal products should be subject to
the performance of studies with old and
very old patients, similar to the procedure
that is standard practice for children (Pae-
diatric Regulation of the EU).

Apart from conventional indicators
for the efficacy testing of medicinal prod-
ucts (such as cure, relief and survival),
important functional targets and other
objectives should be tested, in particular
activities of daily living, participation and
quality of life. The geriatric assessment is
an established instrument for this purpose
(domains are: activities of daily living,
cognition, mood, nutrition). The quality
of life as the endpoint of clinical studies
should be systematically developed in re-
search.

Methodological complexities are
an important reason for the exclusion of
old people from controlled studies. Pa-

tient-oriented study objectives, but also
challenges in terms of study design and
evaluation (e.g. number of cases, miss-
ing data) need to be highlighted. For that
reason, it is imperative that such method-
ological knowledge be developed further.
This requires the combination of geriat-
ric-gerontological, biostatistical and in-
formation-related expertise. In research
involving elderly people, particular con-
sideration has to be given to ethical and
legal aspects such as e.g. the capacity to
consent of study participants. Expertise
in the medical treatment of old people
should therefore be represented in re-
search ethics commissions. In addition,
information and consent documents with-
in the framework of geriatric health care
and studies must also be adjusted to the
needs of old and very old people.

The investigation of interventions
in cases of multi-morbidity must take
top priority. As the concomitant taking of
medications will remain unavoidable in
the future, the interactions of active sub-
stances must be examined and validated.
In addition, studies dealing with the re-
duction of polypharmacy are essential, in
particular with regard to the discontinua-
tion of medicines.

b) Regarding behavioural and technical
interventions:

Behavioural and technical interventions
play an increasingly important role in
maintaining independence and delaying
the necessity to move into a nursing home.
Research in geriatric medicine should
therefore also specifically target the com-
bination with such interventions. The
benefits of aids, technology and adapted
living space have hardly been examined.
There is a shortage of studies with larger
numbers of cases and representative par-
ticipant groups including control groups,
but also studies on the ethics of the appli-
cation. This also applies to telemedicine,
the most frequently investigated field at
the moment.




c) Regarding participative decision-making:
The participation of patients in medical
decision-making processes by means of
Shared Decision Making (SDM) is theo-
retically and ethically well justified and
has been examined for its effectiveness
in clinical studies. However, the concepts
must be transferred to old and very old
patients and evaluated in studies in or-
der to be included ultimately in standard
care.

Evidence-based patient informa-
tion as a prerequisite for the participation
of patients in medical decision-making
processes must also be available in ger-
iatric care. They must be adjusted to the
prerequisites of elderly people. At present,
there is a lack of empirical studies on the
effects of various formats and contents.
The therapy expectations and preferenc-
es in groups of older people with different
socio-economic and cultural background
as well as in various care settings should
be determined. Better knowledge is ad-
vantageous for the planning of clinical
studies since then patient-relevant health
targets can be adequately taken into con-
sideration.

d) In diagnostics:

Diagnostic agents in general and for all
age groups have as yet been insufficiently
researched in accordance with the stand-
ards of evidence-based medicine. Man-
ufacturers should be required to provide
not only proof of safety but also of pa-
tient-specific benefits.

Clinical studies on diagnostics must
use endpoints geared to the health care
targets of old people. It is far more diffi-
cult to define reference values for old peo-
ple from diagnostic tests that differentiate
findings considered to be normal from
pathological ones. For this, too, empirical
principles need to be established.
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5.2 Conditions and possible imple-
mentations for quality health
care for old people

a) With regard to primary health care:
Primary providers should be supported in
offering health care that is tailored to the
needs of chronically ill and multimorbid
patients. Corresponding health care mod-
els such as the “Chronic Care” model need
to be evaluated and, if necessary, adapted
to the German care system and their ben-
efits also evaluated for the group of old
and very old patients.

Multi-modal, secondary preventive
concepts may be promising approaches,
but have not been sufficiently examined in
terms of necessary components and their
design.

Transfer management and the flow
of information between the care settings,
e.g. hospital and GP urgently need to be
optimised in such a way that losses of in-
formation to the disadvantage of patients
can be reduced. A uniform and coordinat-
ed information management system of
primary and secondary care service pro-
viders and facilities should be targeted in
order to improve intra- and inter-sectoral
communication, resulting in improved
care, and to gain scientific knowledge
from the data collected.

b) With regard to inpatient care:

The treatment requirements of old pa-
tients are currently not identified at all,
or not at an early enough stage. This often
leads to expensive over-use, under-use,
and misuse of health care services.

A comprehensive geriatric assess-
ment (CGA) should therefore begin in the
emergency room — the patient’s condition
permitting. This is of particular signifi-
cance for the decision as to whether the
patient should be admitted to the geri-
atric ward or to a specialist one. The as-
sessment should then be continued on the
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respective ward and be completed within
the first 72 hours.

Therapies must be adapted to the
health care requirements of old people,
i.e., multi-professional cooperation is nec-
essary to permit early rehabilitation plan-
ning. Research on the efficacy and cost-ef-
fectiveness of therapies is required.

c) With regard to health care in nursing
homes:

Health care service providers must com-
municate with nursing home residents
regarding their health targets and the or-
ganisation of the final phase of life, and
must negotiate them jointly, preferably
applying the “Advance-Care-Planning”
approach. Structural, pharmacological
and non-pharmacological health care ser-
vices must be better evaluated.

The return to the home environ-
ment after moving to a nursing home
should be made easier, and should be an
important target factor within research
projects.

5.3 Implications for basic, advanced
and continuing training

Basic geriatric knowledge should be
compulsory for all medical disciplines
and health service professions; teach-
ing should begin at university level and
be intensified in post-graduate studies.
Multi-professional competence and evi-
dence-based concepts play a significant
role in basic, advanced and continuing
training. It should be an important train-
ing objective to embed them in such a way
that they become part of the standard rep-
ertoire of medical staff.

The nationwide introduction of a
professional qualification for doctors as
geriatric specialists could improve the
care situation if it is done in addition to
general basic and advanced training.

It is essential to intensify and fur-
ther develop methodological training in
order to meet the challenges of medical
research and health research for old peo-
ple. In Germany, there is a great deficit in
this field. A first step would be to establish
specialist professorships in this field.

A final target must be to eliminate
negative associations with geriatric health
care — including interdisciplinary offers of
advanced and continuing training in geri-
atric medicine.




Members of the working group

Members of the working group

The group of research scientists named ted to the external experts listed below
below was involved in the preparation of whose comments were taken into consid-

the present report. This was then submit- eration for the final version of the report.

Members of the working group

Prof. Dr. Annette Becker, MPH

Department of General Practice / Family Medicine at the
University of Marburg

Prof. Dr. Roland Eils

Division of Theoretical Bioinformatics, German Cancer Research
Center, Heidelberg

Prof. Dr. Georg Ertl

Department of Internal Medicine I, Wiirzburg University

Prof. Dr. Jorg Hasford

Institute for Medical Information Processing, Biometry and
Epidemiology, Ludwig-Maximilians-University, Munich

Prof. Dr. Dr. Jiirgen Heesemann

Max von Pettenkofer Institute, Ludwig-Maximilians-University,
Munich

Prof. Dr. Frank Jessen

Department of Psychiatry and Psychotherapy, University Hospital,
Cologne

Prof. Dr. Dr. Uwe Koch-Gromus

University Medical Centre Hamburg-Eppendorf

Prof. Dr. Gabriele Meyer

Institute for Health and Health Care Sciences, Martin Luther
University of Halle-Wittenberg

Prof. Dr. Henning Rosenau

German, European and International Criminal and Criminal
Procedural Law, Medical and Biolaw, Augsburg University

Prof. Dr. Cornel C. Sieber
(speaker)

Institute for the Biomedicine of Ageing, Friedrich-Alexander
University Erlangen-Nuremberg

Prof. Dr. Ursula M. Staudinger

Columbia Aging Center, Mailman School of Public Health, New
York (USA)

Prof. Dr. Dr. Daniel Strech

Institute for History, Ethics and Philosophy of Medicine,
Hannover Medical School

Prof. Dr. Petra Thiirmann

Philipp Klee Institute for Clinical Pharmacology, Wuppertal,
Department of Clinical Pharmacology , University of Witten/
Herdecke

Prof. Dr. Hans-Werner Wahl

Research on Psychological Ageing, Heidelberg University

Prof. Dr. Hans-Peter Zenner
(speaker)

University Hospital for Ear, Nose and Throat Medicine Tiibingen
and Member of the Managing Board of the Leopoldina

Head of the working group:

Prof. Dr. Cornel C. Sieber

Institute for the Biomedicine of Ageing, Friedrich-Alexander
University Erlangen-Nuremberg




Members of the working group

External experts:

Prof. Dr. Ludger Pientka Center for Medicine of Aging and Geriatric Rehabilitation,
Catholic Hospital Bochum

Prof. Dr. Matthias Schwab Dr. Margarete Fischer-Bosch Institute for Clinical Pharmacology,
University Hospital Tiibingen

Prof. Dr. Dr. Monique Breteler German Centre for Neurodegenerative Diseases, Bonn

Prof. Dr. Dr. Heiner Raspe Senior Professorship for Population-based Medicine, University

Medical Centre Schleswig-Holstein

Prof. Dr. Susanne Wurm Institute of Psychogerontology, Friedrich-Alexander University
Erlangen-Nuremberg

Prof. Jan Hamers, PhD, RN Department of Health Services Research, Maastricht University

Scientific consultants:

Dr. Katja Patzwaldt Jacobs University Bremen

Dr. Stefanie Westermann German National Academy of Sciences Leopoldina

The Academies would like to express their thanks to all the authors and experts for
their contributions.



References

References

Abramson BL, Melvin RG. Cardiovascular risk in women:
focus on hypertension. Can J Cardiol 2014;30(5):553—9.

AGS (American Geriatrics Society). American Geriatrics
Society updated Beers Criteria for potentially inappro-
priate medication use in older adults. J Am Geriatr Soc
2012;60(4):616—31.

Angermann CE, Stork S, Gelbrich G, Faller H, Jahns R,
Frantz S et al. Mode of action and effects of standard-
ized collaborative disease management on mortality
and morbidiy in patients with systolic heart failure:
The interdisciplinary network for heart failure (INH)
study. Circ Heart Fail 2012;5(1):25-35.

Anthierens S, Tansens A, Petrovic M, Christiaens T.
Qualitative insights into general practitioners views on
polypharmacy. BMC Fam Pract. 2010;11:65.

Balzer K, Butz S, Bentzel J, Boulkhemair D, Lithmann
D. Beschreibung und Bewertung der fachérztlichen
Versorgung von Pflegeheimbewohnern in Deutschland.
HTA-Bericht 125. K6ln, Deutsches Institut fiir
Medizinische Dokumentation und Information
(DIMDI); 2013. Available at: http://portal.dimdi.
de/de/hta/hta_berichte/hta298_bericht_de.pdf.
Accessed July 20, 2015.

Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie
B. Epidemiology of multimorbidity and implications
for health care, research, and medical education: a
cross-sectional study. Lancet 2012;380(9836):37—43.

Barth D. In: Spickhoff A, Hrsg. Medizinrecht. Miinchen:
C.H. Beck;2011.

Bartlett C, Doyal L, Ebrahim S, Davey P, Bachmann M,
Egger M et al. The causes and effects of sociodemo-
graphic exclusions from clinical trials. Health Technol
Assess 2005;9(38):1-152.

Barnard ND, Bush AI, Ceccarelli A, Cooper J, de Jager CA,
Erickson KI et al. Dietary and lifestyle guidelines for
the prevention of Alzheimer’s disease. Neurobiol Aging
2014;35 Suppl 2:74-8.

Bayer A, Tadd W. Unjustified exclusion of elderly
people from studies submitted to research ethics
committee for approval: descriptive study. BMJ
2000;321(7267):992-3.

Beauchamp TL, Childress JF. Principles of Biomedical
Ethics. New York: Oxford University Press; 2008.

Beckett NS, Peters R, Fletcher AE, Staessen JA, Liu L,
Dumitrascu D et al. Treatment of hypertension in
patients 80 years of age or older. N Engl J Med
2008;358(18):1887—98.

Behrman S, Ebmeier KP. Can exercise prevent cognitive
decline? Practitioner 2014;258(1767):2—3, 17—21.

Belcher VN, Fried TR, Agostini JV, Tinetti ME. Views
of older adults on patient participation in medica-
tion-related decision making. J Gen Intern Med
2006;21:298—-303.

Bergert FW, Braun M, Ehrenthal K, FeBler J, Gross J, Hiittner
U et al. Hausérztliche Leitlinie “Multimedikation”.
Empfehlungen zum Umgang mit Multimedikation
bei Erwachsenen und geriatrischen Patienten.

Version 1.09 vom 16.04.2014, letzte redaktionelle
Anderung am 17.03.2015. Available at: http://www.
pmvforschungsgruppe.de/pdf/o3_publikationen/
multimedikation_Il.pdf. Accessed July 20, 2015.

Bergman H, Ferrucci L, Guralnik J, Hogan DB, Hummel S,
Karunananthan S et al. Frailty: an emerging research
and clinical paradigm — issues and controversies. J
Gerontol A Biol Sci Med Sci 2007;62:731—7.

Berrut G, Andrieu S. Araujo de Carvalho I, Baeyens JP,
Bergmann H, Cassim B et al. Promoting Access to In-
novation for Frail Old Persons. IAGG (International As-
sociation of Gerontology and Geriatrics), WHO (World
Health Organization) and SFGG (Société Francaise de
Gériatrie et Gérontologie) Workshop — Athens, January
20-21, 2012. J Nutr Health Aging 2013;17(8):688-93.

Biber R, Singler K, Curschmann-Horter M, Wicklein S,
Sieber C, Bail HJ. Implementation of a co-managed
Geriatric Fracture Center reduces hospital stay and
time-to-operation in elderly femoral neck fracture pa-
tients. Arch Orthop Trauma Surg 2013;133(11):1527—31.

Binstock RH. The war on “anti-aging medicine”. Gerontolo-
gist 2003;43(1):4—14.

Blome C, Geithner L, Augustin M. Stand der frithen
Nutzenbewertung von Arzneimitteln — welche Rolle
spielen patientenberichtete Endpunkte? 12. Deutscher
Kongress fiir Versorgungsforschung. Berlin, 23.—
25.10.2013. Diisseldorf: German Medical Science GMS
Publishing House; 2013. Available at: http://www.
egms.de/static/en/meetings/dkvf2013/13dkvf0o97.
shtml. Accessed July 20, 2015.

BMG (Bundesministerium fiir Gesundheit). Aktionsplan
2013 — 2015 des Bundesministeriums fiir Gesundheit
zur Verbesserung der Arzneimitteltherapiesicherheit
in Deutschland — Aktionsplan AMTS 2013 — 2015.
Bonn; 2013 Available at: http://www.akdae.de/AMTS/
Aktionsplan/Aktionsplan-AMTS-2013—2015.pdf.
Accessed July 20, 2015.

Boyd CM, Darer J, Boult C, Fried LP, Boult L, Wu AW.
Clinical practice guidelines and quality of care for older
patients with multiple comorbid diseases: implication
for pay for performance. JAMA 2005;294(6):716—24.

Brandt M, Deindl C, Hank K. Tracing the Origins of Suc-
cessful Aging: The Role of Childhood Conditions and
Social Inequality in Later Life Health. Social Science &
Medicine 2012;74(9):1418—25.

Brom L, Hopmans W, Pasman HR, Timmermans DR, Wid-
dershoven GA, Onwuteaka-Philipsen BD. Congruence
between patients’ preferred and perceived partici-
pation in medical decision-making: a review of the
literature. BMC Med Inform Decis Mak 2014;14:25.


http://www.pmvforschungsgruppe.de/pdf/03_publikationen/multimedikation_ll.pdf
http://www.pmvforschungsgruppe.de/pdf/03_publikationen/multimedikation_ll.pdf
http://www.pmvforschungsgruppe.de/pdf/03_publikationen/multimedikation_ll.pdf
http://www.egms.de/static/en/meetings/dkvf2013/13dkvf097.shtml
http://www.egms.de/static/en/meetings/dkvf2013/13dkvf097.shtml
http://www.egms.de/static/en/meetings/dkvf2013/13dkvf097.shtml
http://www.akdae.de/AMTS/Aktionsplan/Aktionsplan-AMTS-2013-2015.pdf
http://www.akdae.de/AMTS/Aktionsplan/Aktionsplan-AMTS-2013-2015.pdf
http://portal.dimdi.de/de/hta/hta_berichte/hta298_bericht_de.pdf
http://portal.dimdi.de/de/hta/hta_berichte/hta298_bericht_de.pdf

Bundesverband Geriatrie, Hrsg.: Weibuch Geriatrie. Stutt-
gart: Kohlhammer; 2010.

Bundesweiter Arbeitskreis Migration und 6ffentliche
Gesundheit. Positionspapier. Available at: http://www.
bundesregierung.de/Content/DE/_Anlagen/IB/2012-
04-05-positionspapier-arbeitskreis-migration-
gesundheit.pdf?__blob=publicationFile. Accessed
July 20, 2015.

Bunge M, Miihlhauser I, Steckelberg A. What constitutes
evidence-based patient information? Overview of dis-
cussed criteria. Patient Educ Couns 2010;78(3):316—28.

Campbell M, Fitzpatrick R, Haines A, Kinmonth AL,
Sandercock P, Spiegelhalter D et al. Framework for
design and evaluation of complex interventions to
improve health. BMJ 2000;321(7262):694—6.

Carpenter CR, Shelton E, Fowler S, Suffoletto B, Platts-
Mills TF, Rothman RE et al. Risk factors and screening
instruments to predict adverse outcomes for undif-
ferentiated older emergency department patients: a
systematic review and meta-analysis. Acad Emerg Med
2015;22(1):1-21.

Cartwright M, Hirani SP, Rixon L, Beynon M, Doll H,
Bower P et al. Whole Systems Demonstrator Eval-
uation Team. Effect of telehealth on quality of life
and psychological outcomes over 12 months (Whole
Systems Demonstrator telehealth questionnaire
study): nested study of patient reported outcomes in
a pragmatic, cluster randomized controlled trial. BMJ
2013;346:653.

Case SM, Fried TR, O’Leary J. How to ask: older adults’
preferred tools in health outcome prioritization. Pa-
tient Educ Couns 2013;91(1):29—36.

Chaudhry SI, Mattera JA, Curtis JP, Spertus JA, Herrin
J, Lin Z et al. Telemonitoring in patients with heart
failure. N Engl J Med 2010;363(24):2301-9.

Cherubini A, Oristrell J, Pla X et al. The persistent exclusion
of older patients from ongoing clinical trials regarding
heart failure. Arch Intern Med 2011;171(6):550—6.

Cherubini A, Corsonello A, Lattanzio F. Underpre-
scription of beneficial medicines in older people:
causes, consequences and prevention. Drugs Aging
2012;29(6):463—75.

Cho S, Lau SW, Tandon V, Kumi K, Pfuma E, Abernethy
DR. Geriatric drug evaluation: where are we now and
where should we be in the future? Arch Intern Med
2011;171(10):937-40.

Christensen K, Doblhammer G, Rau R, Vaupel J.

Ageing populations: the challenges ahead. Lancet
2009;374(9696):1196—1208.

Christensen K, Thinggaard M, Oksuzyan A, Steenstrup
T, Andersen-Ranberg K, Jeune B et al. Physical and
cognitive functioning of people Older than 9o years: a
comparison of two Danish cohorts born 10 years apart.
Lancet 2013;382(9903):1507—13.

Cooper C, Dere W, Evans W, Kanis JA, Rizzoli R, Sayer AA
et al. Frailty and sarcopenia: definitions and outcome
parameters. Osteoporos Int 2012;23(7):1839—48.

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I,
Petticrew M; Medical Research Council Guidance.
Developing and evaluating complex interventions:
the new Medical Research Council guidance. BMJ
2008;337:a1655.

Craig P, Petticrew M. Developing and evaluating complex
interventions: the new Medical Research Council guid-
ance. Int J Nursing Stud 2013;59:587-92.

References

Crimmins EM, Beltran-Sanchez H. Mortality and morbidity
trends: Is there compression of morbidity? J Gerontol
B Psychol Sci Soc Sci 2011;66(1):75-86.

Crome P, Cherubini A, Oristrell J. The PREDICT (increas-
ing the participation of the elderly in clinical trials)
study: the charter and beyond. Expert Review of
Clinical Pharmacology 2014;7(4):457-68.

Czaja SJ, Sharit J, Nair SN, Lee ChCh. Older Adults and
Internet Health Information Seeking. In: Proceedings
of the Human Factors and Ergonomics Society 53rd
Annual Meeting 2009; San Antonio. Texas: Sage Publi-
cations; 2009:126—30.

Destatis (Bundesamt fiir Statistik). Hohe Kosten im
Gesundheitswesen: Eine Frage des Alters? Auszug
aus Wirtschaft und Statistik. 2011. Available at:
https://www.destatis.de/DE/Publikationen/
WirtschaftStatistik/Gesundheitswesen/FrageAlter.
pdf?__blob=publicationFile. Accessed July 20, 2015.

Destatis (Bundesamt fiir Statistik) Gesundheit
im Alter. 2012. Available at: https://www.
destatis.de/DE/Publikationen/Thematisch/
Gesundheit/Gesundheitszustand/
GesundheitimAltero120006109004.pdf?
blob=publicationFile. Accessed July 20, 2015.

Destatis (Bundesamt fiir Statistik), Hrsg. Pflegestatistik
2011: Pflege im Rahmen der Pflegeversicherung.
Deutschlandergebnisse. Wiesbaden; 2013.

Available at: https://www.destatis.de/DE/
Publikationen/Thematisch/Gesundheit/Pflege/
PflegeDeutschlandergebnisse5224001119004.pdf?__
blob=publicationFile. Accessed July 20, 2015.

Destatis (Bundesamt fiir Statistik). Kranke und
Unfallverletzte nach Altersgruppen und Geschlecht.
2014. Available at: https://www.destatis.de/DE/
ZahlenFakten/GesellschaftStaat/Gesundheit/
GesundheitszustandRelevantesVerhalten/Tabellen/
KrankeUnfallverletzte.html. Accessed July 20, 2015.

Deutsch E, Spickhoff A. Medizinrecht. 7. Aufl. Heidelberg:
Springer; 2014.

Diederichs C. Methodische Herausforderungen bei der
Auswahl von Erkrankungen fiir einen standardi-
sierten Multimorbiditdtsindex Bundesgesundheits-
blatt — Gesundheitsforschung — Gesundheitsschutz
2011;54(8):972-8.

Diehl M, Wahl HW, Brothers A, Miche M. Subjective
aging and awareness of aging: Toward a new under-
standing of the aging self. In: Diehl M, Wahl HW,
eds. Research on subjective aging: New developments
and future directions. Annual Review of Gerontology
and Geriatrics, Volume: 35, New York: Springer Publ.
2015:1—28.

Dominguez LJ, Barbagallo M, Morley JE. Anti-aging medi-
cine: pitfalls and hopes. Aging Male 2009;12(1):13—20.

Dorsey ER, de Roulet J, Thompson JP, Reminick, J1, Thai
A, White-Stellato Z et al. Funding of US biomedical
research, 2003—2008. JAMA 2010;303(2):137—43.

Dowd R, Recker RR, Heaney RP. Study Subjects and Ordi-
nary Patients. Osteoporos Int 2000;11(6):533—6.

EMA (European Medicines Agency). Adequacy of Guidance
on the Elderly Regarding Medicinal Products for
Human Use. London; 2006. Available at: http://www.
ema.europa.eu/docs/en_GB/document_library/
Scientific_guideline/2010/01/WC500049541.pdf.
Accessed July 20, 2015.



http://www.bundesregierung.de/Content/DE/_Anlagen/IB/2012-04-05-positionspapier-arbeitskreis-migration-gesundheit.pdf?__blob=publicationFile
http://www.bundesregierung.de/Content/DE/_Anlagen/IB/2012-04-05-positionspapier-arbeitskreis-migration-gesundheit.pdf?__blob=publicationFile
http://www.bundesregierung.de/Content/DE/_Anlagen/IB/2012-04-05-positionspapier-arbeitskreis-migration-gesundheit.pdf?__blob=publicationFile
http://www.bundesregierung.de/Content/DE/_Anlagen/IB/2012-04-05-positionspapier-arbeitskreis-migration-gesundheit.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/WirtschaftStatistik/Gesundheitswesen/FrageAlter.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/WirtschaftStatistik/Gesundheitswesen/FrageAlter.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/WirtschaftStatistik/Gesundheitswesen/FrageAlter.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Gesundheitszustand/GesundheitimAlter0120006109004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Gesundheitszustand/GesundheitimAlter0120006109004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Gesundheitszustand/GesundheitimAlter0120006109004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Gesundheitszustand/GesundheitimAlter0120006109004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Gesundheitszustand/GesundheitimAlter0120006109004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Pflege/PflegeDeutschlandergebnisse5224001119004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Pflege/PflegeDeutschlandergebnisse5224001119004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Pflege/PflegeDeutschlandergebnisse5224001119004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Pflege/PflegeDeutschlandergebnisse5224001119004.pdf?__blob=publicationFile
https://www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/Gesundheit/GesundheitszustandRelevantesVerhalten/Tabellen/KrankeUnfallverletzte.html
https://www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/Gesundheit/GesundheitszustandRelevantesVerhalten/Tabellen/KrankeUnfallverletzte.html
https://www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/Gesundheit/GesundheitszustandRelevantesVerhalten/Tabellen/KrankeUnfallverletzte.html
https://www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/Gesundheit/GesundheitszustandRelevantesVerhalten/Tabellen/KrankeUnfallverletzte.html
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2010/01/WC500049541.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2010/01/WC500049541.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2010/01/WC500049541.pdf

References

EMA (European Medicines Agency). Committee for
Medicinal Products for Human Use (CHMP) guideline
on the choice of the non-inferiority margin. Stat Med
2006;25(10):1628—38.

EMA (European Medicines Agency). Geriatric Medicines
Strategy. London; 2011. Available at: http://www.
ema.europa.eu/docs/en_GB/document_library/
Other/2011/02/WC500102291.pdf. Accessed July 20,
2015.

European Forum of Good Clinical Practice (EFGCP).
Medical Research for and with Older People in Europe.
Brussels; 2013.

Ekeland AG, Bowes A, Flottorp S. Effectiveness of telemedi-
cine: A systematic review of reviews. Int J Med Inform
2010;79(11):736—71.

Ellis G, Whitehead MA, O’Neill D, Langhorne P, Robinson
D. Comprehensive Geriatric Assessment for older
adults admitted to hospitals. Cochrane Database Syst
Rev 2011;6(7):CDo06211.

Emanuel EJ, Wendler D, Grady C. What makes clinical
research ethical? JAMA 2000;283(20):2701—11.

Erickson KI, Miller DL, Weinstein AM. Verbesserung
der Gehirnfunktion und der kognitiven Leistungs-
fahigkeit durch korperliche Aktivitat. In: Wahl HW,
Tesch-Romer C, Ziegelmann JP, Hrsg. Angewandte
Gerontologie. Interventionen fiir ein gutes Altern in
100 Schliisselbegriffen. 2. Aufl. Stuttgart: Kohlham-
mer; 2012:254—60.

Fagerlin A, Zikmund-Fisher BJ, Nair V, Derry HA, McClure
JB, Greene S et al. Women’s decisions regarding
tamoxifen for breast cancer prevention: responses
to a tailored decision aid. Breast Cancer Res Treat
2010;119(3):613—20.

Feinstein AR. P-values and confidence intervals: two sides
of the same unsatisfactory coin. J Clin Epidemiol
1998;51(4):355—60.

Flather MD, Shibata MC, Coats AJ, Van Veldhuisen DJ,
Parkhomenko A, Borbola J et al. Randomized trial
to determine the effect of nebivolol on mortality
and cardiovascular hospital admission in elderly
patients with heart failure (SENIORS). Eur Heart J
2005;26(3):215-25.

Flory J, Emanuel E. Interventions to improve re-
search participants’ understanding in informed
consent for research: a systematic review. JAMA
2004;292(13):1593—601.

Forbes D, Forbes SC, Blake CM, Thiessen EJ, Forbes S.
Exercise programs for people with dementia, Cochrane
Database Syst Rev 2015;4:CD006489.

France EF, Wyke S, Mercer SW. Multimorbidity in primary
care: a systematic review of prospective cohort studies.
Br J Gen Pract April 2012;62(597):e297—€307.

Fratiglioni L, Qiu C. Prevention of common neurodegener-
ative diseases. Exp Gerontol 2009;44(1—2):46—50.

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C,
Gottdiener J et al. Frailty in older adults: evidence
for a phenotype. J Gerontol A Biol Sci Med Sci
2001;56(3):M146—56.

Fried TR, Tinetti ME, Iannone L, O’Leary JR, Towle
V, Van Ness Ph. Health Outcome Prioritization as
a Tool for Decision Making among Older Persons
with Multiple Chronic Conditions. Arch Intern Med
2011;171(20):1854—6.

Frohnhofen H, Michalek C, Wehling M. Assessment of drug
treatment in geriatrics with the new FORTA criteria.
Dtsch Med Wochenschr 2011;136(27):1417-21.

Gallagher P, Lang PO, Cherubini A, Topinkova E, Cruz-
Jentoft A, Montero Errasquin B et al. Prevalence of
potentially inappropriate prescribing in an acutely ill
population of older patients admitted to six European
hospitals. Eur J Clin Pharmacol 2011;67(11):1175-88.

Gerstorf D, Ram N, Mayraz G, Hidajat M, Lindenberger U,
Wagner GG et al. Late-life decline in well-being across
adulthood in Germany, the United Kingdom, and the
United States: Something is seriously wrong at the end
of life. Psychol Aging 2010;25(2):477-85.

Gerstorf D, Ram N, Lindenberger U, Smith J. Age and
time-to-death trajectories of change in indicators of
cognitive, sensory, physical, health, social, and self-re-
lated functions. Dev Psychol 2013;49(10):1805—21.

Gionfriddo MR. A systematic review of shared decision
making interventions in chronic conditions: a review
protocol. Syst Rev 2014;3:38.

Gogol M. Choosing Wisely — Ein Modell fiir das deutsche
Gesundheitswesen? Z Gerontol Geriatr 2014;1:23—26.

Gray LC, Peel NM, Costa AP, Burkett E, Dey AB, Jonsson
PV et al. Profiles of older patients in the emergency
department: findings from the interRAI Multination-
al Emergency Department Study. Ann Emerg Med
2013;62(5):467-74.

Grunert D, Siegmund-Schultze N. 121. Internistenkongress:
Wenn Nichtstun die beste Option ist. Dtsch Arztebl
2015;112(18):A-824/B-696/C-672.

Guyatt G, Cook D, Haynes B. Evidence based medicine has
come a long way. BMJ 2004;329:990—1.

Harter M, Miiller H, Dirmaier J, Donner-Banzhoff N, Bie-
ber C, Eich W. Patient participation and shared deci-
sion making in Germany — history, agents and current
transfer to practice. Z Evid Fortbild Qual Gesundhwes
2011;105(4):263—70.

Hamann J, Neuner B, Kasper J, Vodermaier A, Loh A,
Deinzer A et al. Participation preferences of patients
with acute and chronic conditions. Health Expect
2007;10(4):358-63.

Hauer K, Schwenk M, Zieschang T, Essig M, Becker C, Os-
ter P. Physical training improves motor performance
in people with dementia: a randomized controlled
trial. J Am Geriatr Soc 2012;60(1):8—15.

Heyl V, Wahl HW. Experiencing age-related vision and
hearing impairment: The psychosocial dimen-
sion. Journal of Clinical Outcome Management
2014;21(7):323-35.

Hoffmann TC, Montori VM, Del Mar C. The connection be-
tween Evidence-Based Medicine and Shared Decision
Making. JAMA 2014;312(13):1295—6.

Holt S, Schmiedl S, Thiirmann PA. Potentially inappropri-
ate medications in the elderly: the PRISCUS list. Dtsch
Arztebl Int 2010;107(31-32):543—51.

Hurria A, Wong FL, Villaluna D, Bhatia S, Chung CT,
Mortimer J et al. Role of age and health in treatment
recommendations for older adults with breast cancer:
the perspective of oncologists and primary care provid-
ers. J Clin Oncol 2008;26(33):5386—92.

Hutchins LF, Unger JM, Crowley JJ, Coltman CA Jr, Albain
KS. Underrepresentation of patients 65 years of age
or older in cancer-treatment trials. N Engl J Med
1999;341(27):2061-7.


http://www.ema.europa.eu/docs/en_GB/document_library/Other/2011/02/WC500102291.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2011/02/WC500102291.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2011/02/WC500102291.pdf

in der Schmitten J, Marckmann G. Sackgasse Patienten-
verfligung. Neue Wege mit Advance Care Planning
am Beispiel beizeiten begleiten®. Z Med Ethik
2013;59:229—43.

in der Schmitten J, Lex K, Mellert Ch, Rothdrmel S, Weg-
scheider K, Marckmann G. Patientenverfiigungspro-
gramm: Implementierung in Senioreneinrichtungen.
Eine inter-regional kontrollierte Interventionsstudie.
Dtsch Arztebl Int 2014;111(4):50-7.

Iyer S, Naganathan V, McLachlan AJ, Le Couteur DG.
Medication withdrawal trials in people aged 65
years and older: a systematic review. Drugs Aging
2008;25(12):1021-31.

Joosten EA, DeFuentes-Merillas L, de Weert GH, Sensky
T, van der Staak CP, de Jong CA. Systematic review
of the effects of shared decision-making on patient
satisfaction, treatment adherence and health status.
Psychother Psychosom 2008;77(4):219—26.

Katzenmeier Ch. Arzthaftung. Tiibingen: J.C.B. Mohr;
2002.

Katzenmeier Ch. Leitlinien und Multimorbiditit. Rechtsfra-
gen der medizinischen Versorgung in einer alternden
Gesellschaft. In: Huber CH, Jaeger D, Luckey J, Hrsg.
Festschrift fiir Lothar Jaeger zum 75. Geburtstag.
Ko6ln: Luchterhand; 2014:59—69.

Keidan J. Sucked into the Herceptin maelstrom. BMJ
2007;334(7583):18.

Kifmann M, Rosenau H. Qualititsstandards im Gesund-
heitswesen. In: Mollers Th MJ, Hrsg. Standardisierung
durch Markt und Recht. Baden-Baden: Nomos;
2008:47-71.

Klaus D, Tesch-Romer C. Pflegende Angehorige und Ver-
einbarkeit von Pflege und Beruf. DZA Fact Sheet; 2014.

Klakow-Franck R. Die Bedeutung von Lebensqualitét fiir
die Arbeit des Gemeinsamen Bundesausschusses.
IQWIG Herbstsymposium 2013. Kéln; 2013.
Available at: https://www.iqwig.de/download/
HS13_Klakow-Franck_Die_Bedeutung_von__
Lebensqualitaet_fuer_den_G-BA.pdf. Accessed July
20, 2015.

Kocka J, Staudinger UM, Hrsg. Gewonnene Jahre. Empfeh-
lungen der Akademiengruppe Altern in Deutschland
2009. Schriftenreihe Nova acta Leopoldina Band 9:
Altern in Deutschland, Neue Folge Band 107, Nr. 371.
Stuttgart: Wissenschaftliche Verlagsgesellschaft; 2009.

Kébberling J. Charta zur érztlichen Berufsethik. ZaeFQ
2003;97:76-9.

Korner T, Saad A, Laux G, Rosemann Th, Beyer M,
Szecsenyi J. Allgemeinmedizin: Die Episode als
Grundlage der Dokumentation. Dtsch Arztebl
2005;102(46):A-3168/B-2676/C-2504.

Kopf D, Hummel J. Depression beim gebrechlichen Alters-
patienten. Z Gerontol Geriatr 2013;46(2):127—33.

Kramer JM. Balancing the Benefits and Risks of Inhaled
Long-Acting Beta-Agonists — The Influence of Values.
N Engl J Med 2009;360(16):1592—5.

Kuhn-Thiel A, WeiB C, Wehling M; FORTA authors/expert
panel members. Consensus Validation of the FORTA
(Fit fOR The Aged) List: A Clinical Tool for Increasing
the Appropriateness of Pharmacotherapy in the Elder-
ly. Drugs Aging 2014;31:131—40.

Kuijpers MA, van Marum RJ, Egberts AC, Jansen PA; OLDY
(OLd people Drugs & dYsregulations) Study Group.
Relationship between polypharmacy and underpre-
scribing. Br J Clin Pharmacol 2008;65(1):130—3.

References

Lampert T. Soziale Ungleichheit und Gesundheit im hohe-
ren Lebensalter. In: Bohm K, Tesch-Romer C, Ziese
T, Hrsg. Gesundheit und Krankheit im Alter. Beitriage
zur Gesundheitsberichterstattung des Bundes. Berlin:
Robert-Koch-Institut; 2009. S. 121-133. Available at:
http://www.rki.de/DE/Content/Gesundheitsmon-
itoring/Gesundheitsberichterstattung/GBEDown-
loadsB/alter_gesundheit.pdf?__blob=publicationFile.
Accessed July 20, 2015.

Légaré F, Stacey D, Briére N, Robitaille H, Lord MC, Des-
roches S et al. An interprofessional approach to shared
decision making: an exploratory case study with family
caregivers of one IP home care team. BMC Geriatr
2014;14:83.

Levy BR, Slade MD, Kunkel SR, Kasl SV. Longevity in-
creased by positive self-perceptions of aging. J Pers
Soc Psychol 2002;83(2):261-70.

Levy BR, Myers LM. Preventive health behaviors
influenced by self-perceptions of aging. Prev Med
2004;39(3):625-9.

Levy BR, Zonderman AB, Slade MD, Ferrucci L. Age stere-
otypes held earlier in life predict cardiovascular events
in later life. Psychol Sci 2009;20(3):296-8.

Levy BR, Slade MD, Murphy TE, Gill TM. Associa-
tion between Positive Age Stereotypes and Re-
covery from Disability in Older Persons. JAMA
2012;308(19):1972—-3.

Lins S, Icks A, Meyer G. Understanding, comprehensibility
and acceptance of an evidence-based consumer infor-
mation brochure on fall prevention in old age: a focus
group study. BMC Geriatr 2011;11:26.

L6vdén M, Backman L, Lindenberger U, Schaefer S,
Schmiedek F. A theoretical framework for the
study of adult cognitive plasticity. Psychol Bull
2010;136(4):659—-76.

Luck T, Riedel-Heller SG, Wiese B, Stein J, Weyerer S, Werle
J et al. CERAD-NP-Testbatterie: Alters-, geschlechts-
und bildungsspezifische Normen ausgewihlter Subtests.
Z Gerontol Geriatr 2009;42(5):372—84.

Liittje D, Varwig D, Teigel B, Gilhaus B. Geriatric Assess-
ment. Development, Status Quo and Perspectives.
Internist (Berl) 2011;52(8):925-33.

Liittje D, Gogol M. Alterstraumatologie in Deutschland. Z
Geront Geriat 2014;47(4):317—20.

Maggio M, Lauretani F, De Vita F, Basaria S, Lippi G, Butto
V et al. Multiple hormonal dysregulation as determi-
nant of low physical performance and mobility in older
persons. Curr Pharm Des 2014;20(19):3119—48.

Martin M, Clare L, Altgassen AM, Cameron MH, Zehnder
F. Cognition-based interventions for healthy older
people and people with mild cognitive impairment.
Cochrane Database Syst Rev 2011;19(1):CD006220.

Masoudi FA, Havranek EP, Wolfe P, Gross CP, Rathore SS,
Steiner JF et al. Most hospitalized older persons do not
meet the enrollment criteria for clinical trials in heart
failure. Am Heart J 2003;146(2):250-7.

Matthews FE, Arthur A, Barnes LE, Bond J, Jagger C,
Robinson L. et al. A Two-Decade Comparison of Prev-
alence of Dementia in Individuals aged 65 Years and
Older from Three Geographical Regions of England:
Results of the Cognitive Function and Ageing Study I
and II. Lancet 2013;382(9902):1405—-12.



https://www.iqwig.de/download/HS13_Klakow-Franck_Die_Bedeutung_von_Lebensqualitaet_fuer_den_G-BA.pdf
https://www.iqwig.de/download/HS13_Klakow-Franck_Die_Bedeutung_von_Lebensqualitaet_fuer_den_G-BA.pdf
https://www.iqwig.de/download/HS13_Klakow-Franck_Die_Bedeutung_von_Lebensqualitaet_fuer_den_G-BA.pdf
http://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GBEDownloadsB/alter_gesundheit.pdf?__blob=publicationFile
http://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GBEDownloadsB/alter_gesundheit.pdf?__blob=publicationFile
http://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GBEDownloadsB/alter_gesundheit.pdf?__blob=publicationFile

References

Meltzer LA, Childress JF. What is fair participant selection?
In: Emanuel EJ, Grady C, Crouch RA, Lie RK, Miller
FG, Wendler D, eds. The Oxford Textbook of Clinical
Research Ethics. Oxford: Oxford University Press;
2008. p. 377-85.

Menning S, Hoffmann E. Funktionales Gesundheit und
Pflegebediirftigkeit. In: Bohm K, Tesch-Romer C, Ziese
T, Hrsg. Gesundheit und Krankheit im Alter. Berlin:
Robert-Koch-Institut; 2009:62—78.

Moore GF, Audrey S, Barker M, Bond L, Bonell C, Harde-
man W et al. Process evaluation of complex inter-
ventions: Medical Research Council guidance. BMJ
2015;350:h1258.

Miihlhauser I, Lenz M, Meyer G. Entwicklung, Bewertung
und Synthese von komplexen Interventionen — eine
methodische Herausforderung. Z Evid Fortb Qual
Gesundhwes 2011;105:751—61.

Miiller H. Kénnen wir uns Lebensqualitit leisten? Forum
DKG 2007;6:24-5.

Miiller M, Grill E. Die Internationale Klassifikation der
Funktionsfahigkeit, Behinderung und Gesundheit
(ICF) Core Sets im Akutkrankenhaus: Nutzen und
Relevanz fiir Pflegewissenschaft und -praxis. Z Pflege-
wissenschaft 2011;5:280-8.

Murray LM, Laditka SB. Care transitions by older adults
from nursing homes to hospitals: implications for
long-term care practice, geriatrics education, and
research. J Am Med Dir Assoc. 2010;11(4):231-8.

Muscaritoli M, Anker SD, Argilés J, Aversa Z, Bauer JM,
Biolo G et al. 2010: Consensus definition of sarcopenia,
cachexia and pre-cachexia: joint document elaborated
by Special Interest Group (SIG) “cachexia-anorexia in
chronic wasting diseases” and “nutrition in geriatrics”.
Clin Nutr 2010;29(2):154—9.

National Institute for Health and Clinical Excellence
(NICE). Social value judgements. Principles for the
development of NICE guidance. 2nd ed. London:
NICE; 2008.

Nationale Akademie der Wissenschaften Leopoldina, aca-
tech — Deutsche Akademie der Technikwissenschaften,
Union der deutschen Akademien der Wissenschaften.
Individualisierte Medizin — Voraussetzungen und
Konsequenzen. Halle (Saale); 2014. (Individual-
ised Medicine — Prerequisites and Consequences).
Available in english at: www.leopoldina.org/uploads/
tx_leopublication/2014_Stellungnahme_ Individualis-
ierteMedizin_EN.pdf. Accessed July 20, 2015.

Nationale Akademie der Wissenschaften Leopoldina,
Union der deutschen Akademien der Wissenschaften.
Palliativversorgung in Deutschland — Perspektiven fiir
Praxis und Forschung. Halle (Saale); 2015. Available
at: http://www.leopoldina.org/uploads/tx_leopublica-
tion/2015_Palliativversorgung LF_DE.pdf. Accessed
July 20, 2015.

O’Mahony D, O’Sullivan D, Byrne S, O’Connor MN, Ryan
C, Gallagher P. STOPP/START criteria for potentially
inappropriate prescribing in older people: version 2.
Age Ageing 2015;44(2):213-8.

Ouwens M, Wollersheim H, Hermens R, Hulscher M,

Grol R. Integrated care programmes for chronically
ill patients: a review of systematic reviews. Int J Qual
Health Care 2005;17(2):141-6.

Petrovic M, van der Cammen T, Onder G. Adverse drug
reactions in older people: detection and prevention.
Drugs Aging 2012;29(6):453—62.

Pinquart M, Duberstein PR, Lyness JM. Treatments for
later-life depressive conditions: a meta-analytic com-
parison of pharmacotherapy and psychotherapy. Am J
Psychiatry 2006;163(9):1493—-1501.

Pinquart M. Wirkung von Psychotherapie im Alter. In:
Wahl HW, Tesch-Romer C, Ziegelmann JP, Hrsg. An-
gewandte Gerontologie. Interventionen fiir ein gutes
Altern in 100 Schliisselbegriffen. 2. Aufl. Stuttgart:
Kohlhammer; 2012:349—-354.

Ramroth H, Specht-Leible N, Kénig HH, Mohrmann M,
Brenner H: Inanspruchnahme stationérer Kranken-
hausleistungen durch Pflegeheimbewohner. Dtsch
Arztebl 2006; 103 (41): A 2710-3.

Rapp K, Freiberger E, Todd C, Klenk J, Becker C, Den-
kinger M et al. Fall incidence in Germany. Results
of two population-based studies, and comparison of
retrospective and prospective falls data collection
methods. BMC Geriatrics 2014;14:105.

Reeve E, Shakib S, Hendrix I, Roberts MS, Wiese MD. Re-
view of deprescribing processes and development of an
evidence-based, patient-centred deprescribing process.
Br J Clin Pharmacol. 2014;78(4):738—47.

Ritchie CS, Kvale E, Fisch MJ. Multimorbidity: an issue
of growing importance for oncologists. J Oncol Pract
2011;7(6):371—4.

Robert Koch Institut, Hrsg. Angebote der Pravention — Wer
nimmt teil? GBE Kompakt 5/2012.

Robinson L, Dickinson C, Bamford C, Clark A, Hughes J,
Exley C. A qualitative study: professionals’ experiences
of advance care planning in dementia and pallia-
tive care, ’a good idea in theory but ...". Palliat Med
2013;27:401-8.

Roland M, Torgerson DJ. Understanding controlled trials:
What are pragmatic trials? BMJ 1998;316:285.

Root C, Jopp DS. Das Leben der Hochaltrigen. Wohlbe-
finden trotz korperlicher Einschrankungen. Bundes-
gesundheitsblatt 2012;55(4):474—480.

Rosenau H. Landerbericht Deutschland. In: Deutsch E, Tau-
pitz J, Hrsg. Forschungsfreiheit und Forschungskontrolle
in der Medizin — zur geplanten Revision der Deklara-
tion von Helsinki. Heidelberg, Mannheim: Institut fiir
Deutsches, Europiisches und Internationales Medizin-
recht, Gesundheitsrecht und Bioethik der Universitdten
Heidelberg und Mannheim; 2000:63—91.

Rummer A, Schulz R. Geriatrie: Vermeidung des Drehtiir-
effekts. Dtsch Arztebl 2012;109(15):A746-8.

Salisbury CC, Johnson L, Purdy S, Valderas JM, Montgom-
ery AA. Epidemiology and impact of multimorbidity in
primary care: a retrospective cohort study. Brit J Gen
Pract 2011;61(582):e12—21.

Sampson EL, Candy B, Jones L. Enteral tub feeding for old-
er people with advanced dementia. Cochrane Database
Syst Rev 2009;15(2):CD007209.

Schifer I, Hansen H, Schon G, Hofels S, Altiner A,
Dahlhaus A et al. The influence of age, gender and
socio-economic status on multimorbidity patterns in
primary care. First results from the multicare cohort
study. BMC Health Serv Res 2012;12:89.

Schafer MH, Ferraro KF. Childhood Misfortune as a Threat
to Successful Aging: Avoiding Disease. Gerontologist
2012;52:111-20.

Schnabel S, von Kistowski KG, Vaupel JW. Immer neue
Rekorde und kein Ende in Sicht. Der Blick in die Zukunft
lasst Deutschland grauer aussehen als viele erwarten.
Demografische Forschung aus Erster Hand 2005;2(2):3.


http://www.leopoldina.org/uploads/tx_leopublication/2014_Stellungnahme_IndividualisierteMedizin_EN.pdf
http://www.leopoldina.org/uploads/tx_leopublication/2014_Stellungnahme_IndividualisierteMedizin_EN.pdf
http://www.leopoldina.org/uploads/tx_leopublication/2014_Stellungnahme_IndividualisierteMedizin_EN.pdf
http://www.leopoldina.org/uploads/tx_leopublication/2015_Palliativversorgung_LF_DE.pdf
http://www.leopoldina.org/uploads/tx_leopublication/2015_Palliativversorgung_LF_DE.pdf

Schoenenberger AW, Radovanovic D, Stauffer JC, Win-
decker S, Urban P, Eberli FR et al. Acute Myocar-
dial Infarction in Switzerland Plus Investigators.
Age-related differences in the use of guideline-recom-
mended medical and interventional therapies for acute
coronary syndromes: a cohort study. J Am Geriatr Soc
2008;56(3):510—6.

Schiattarella GG, Perrino C, Magliulo F, Carbone A, Bruno
AG, De Paulis M et al. Physical activity in the preven-
tion of peripheral artery disease in the elderly. Front
Physiol 2014;5:12.

Schildmann J, Tan J, Salloch S, Vollmann J. “Well, I think
there is great variation...”: a qualitative study of oncol-
ogists’ experiences and views regarding medical crite-
ria and other factors relevant to treatment decisions in
advanced cancer. Oncologist 2013;18(1):90—6.

Schilling OK, Wahl HW, Oswald F. Change in life satis-
faction under chronic physical multi-morbidity in
advanced old age: Potential and limits of adaptation. J
Happiness Stud 2013;14(1):19—36.

Schmiedl S, Szymanski J, Werner U, Reimann IR, Thur-
mann PA, Hippius M et al. Drug-drug interactions
leading to hospital admission in the old: data from the
German Pharmacovigilance Study Group. Basic Clin
Pharmacol Toxicol 2007;101:391.

Schmiedl S, Rottenkolber M, Szymanski J, Siegmund W,
Hippius M, Farker K et al. Bleeding complications
and liver injuries during phenprocoumon therapy
a multicentre, prospective, observational study in
internal medicine departments. Dtsch Arztebl Int
2013;110(14):244—-52.

Schneekloth U, Wahl HW, Hrsg. Selbstéandigkeit und
Hilfebedarf bei dlteren Menschen in Privathaushalten.
Pflegearrangements, Demenz, Versorgungsangebote.
Stuttgart: Kohlhammer; 2008.

Schrijvers J, Vanderhaegen J, Van Poppel H, Haustermans
K, Van Audenhove C. How do patients between the age
of 65 and 75 use a web-based decision aid for treat-
ment choice in localized prostate cancer? J Evid Based
Med 2013;6:167-72.

Schuling J, Gebben H, Veehof LJ, Haaijer-Ruskamp FM.
Deprescribing medication in very elderly patients with
multimorbidity: the view of Dutch GPs. A qualitative
study. BMC Fam Pract. 2012;13:56.

Schulz R, Wahl HW, Matthews JT, De Vito Dabbs A, Beach
SR, Czaja SJ. Advancing the aging and technology
agenda in gerontology. Gerontologist 2014;pii: gnuo71.
Epub 2014 Aug 27.

Schwartz LM, Woloshin S, Welch HG. Using a drug facts
box to communicate drug benefits and harms: two ran-
domized trials. Ann Intern Med 2009;150(8):516—527.

Schwenk M, Zieschang T, Oster P, Hauer K. Dual-task
performances can be improved in patients with
dementia: a randomized controlled trial. Neurology.
2010;74(24):1961-8.

Scott IA, Gray LC, Martin JH, Pillans PI, Mitchell CA.
Deciding when to stop: towards evidence-based depre-
scribing of drugs in older populations. Evid Based Med
2013;18(4):121—4.

Scott IA, Hilmer SN, Reeve E, Potter K, Le Couteur D,
Rigby D et al. Reducing inappropriate polypharma-
cy: the process of deprescribing. JAMA Intern Med
2015;175(5):827-34.

Sieber CC. Der iltere Patient — wer ist das? Der Internist
2007;48:1190—4.

References

Singler K, Christ M, Sieber C, Gosch M, Heppner HJ.
Geriatric patients in emergency and intensive care
medicine. Internist (Berl) 2011;52(8):934-8.

Singler K, Heppner HJ, Skutetzky A, Sieber C, Christ M,
Thiem U. Predictive validity of the identification of
seniors at risk screening tool in a German emergency
department setting. Gerontology 2014;60(5):413—9.

Singler K, Bail HJ, Christ M, Weis P, Sieber C, Heppner
HJ et al. Auswirkung des Patientenalters auf die
Aufenthaltszeiten und stationidre Aufnahmen in einer
deutschen interdisziplindren Notaufnahme. Dtsch Med
Wschr 2013;138(30):1503-8.

Smith SM, Soubhi H, Fortin M, Hudon C, O’'Dowd T. Inter-
ventions for improving outcomes in patients with mul-
timorbidity in primary care and community settings.
Cochrane Database Syst Rev 2012;18(4):CD006560.

Solomon DH, Rassen JA, Glynn RJ, Lee J, Levin R,
Schneeweiss S. The comparative safety of analge-
sics in older adults with arthritis. Arch Intern Med
2010;170(22):1968-76.

Stacey D, Murray MA, Légaré F, Sandy D, Menard P,
O’Connor A. Decision coaching to support shared deci-
sion making: a framework, evidence, and implications
for nursing practice, education, and policy. World-
views Evid Based Nurs 2008;5:25-35.

Staudinger UM, Kessler EM. Produktives Leben im Alter. In:
Schneider W, Lindenberger U, Hrsg. Entwicklungspsy-
chologie. 7. Aufl. Weinheim: Beltz; 2012. S. 733—46.

Steens A, Waaijenborg S, Teunis PF, Reimerink JH, Meijer A,
van der Lubben M et al. Age-dependent patterns of infec-
tion and severity explaining the low impact of 2009 in-
fluenza A (H1N1): evidence from serial serologic surveys
in the Netherlands. Am J Epidemiol 2011;174:1307-15.

Stiggelbout AM, Van der Weijden T, De Wit MP, Frosch D,
Légaré F, Montori VM et al. Shared decision making:
really putting patients at the centre of healthcare. BMJ
2012;344:€256.

Strech D, Mertz M. Forschungsethische Grundprinzipien.
In: Raspe H, Hiippe A, Strech D, Taupitz J, Hrsg.
Empfehlungen zur Begutachtung klinischer Studien
durch Ethik-Kommissionen. Berlin: Deutscher Arzte-
verlag; 2012:01-8.

Strech D. Darf es auch weniger sein? Methodische und
ethische Herausforderungen bei der Verringerung von
Uberversorgung. ZEFQ 2013;107(2):156—63.

Strech D. Werturteile in der Evidenzanalyse. Meist intrans-
parent, oft konfliktbehaftet, nie vermeidbar. ZEFQ
2010;104(3):168—76.

Strech D, Tilburt J. Value judgments in the analy-
sis and synthesis of evidence. J Clin Epidemiol
2008;61(6):521—4.

Stuck AE, Iliffe S. Comprehensive Geriatric Assessment for
older adults. BMJ 2011;343:d6799.

SVR Gesundheit (Sachverstindigenrat zur Begutachtung
der Entwicklung im Gesundheitswesen). Koordination
und Integration — Gesundheitsversorgung in einer
Gesellschaft des langeren Lebens. Sondergutachten
2009. Available at: http://www.svr-gesundheit.de/
index.php?id=14. Accessed July 20, 2015.

SVR Gesundheit (Sachverstindigenrat zur Begutachtung
der Entwicklung im Gesundheitswesen). Wettbe-
werb an der Schnittstelle zwischen ambulanter und
stationdrer Gesundheitsversorgung, Sondergutachten
2012. Available at: http://www.svr-gesundheit.de/
index.php?id=378. Accessed July 20, 2015.



http://www.svr-gesundheit.de/index.php?id=14
http://www.svr-gesundheit.de/index.php?id=14

References

SVR Gesundheit (Sachverstandigenrat zur Begutachtung
der Entwicklung im Gesundheitswesen). Jahres-
gutachten 2014. Available at: http://www.svr-gesund-
heit.de/index.php?id=489. Accessed July 20, 2015.

Taraldsen K, Sletvold O, Thingstad P, Saltvedt I, Granat
MH, Lydersen S et al. Physical behavior and function
early after hip fracture surgery in patients receiving
comprehensive geriatric care or orthopedic care — a
randomized controlled trial. J Gerontol A Biol Sci Med
Sci 2014;69(3):338—45.

Theile G, Miiller CA. Multimorbid general practice patients —
what’s really important? Praxis 2012;101(25):1621—6.

Thiem U, Greuel HW, Reingréber A, Koch-Gwinner P,
Piillen R, Heppner HJ et al. Positionspapier zur Iden-
tifizierung geriatrischer Patienten in Notaufnahmen in
Deutschland. Z Gerontol Geriat 2012;45(4):310—4.

Thiirmann P. Die Frau in der klinischen Forschung — mehr
Objekt als Subjekt? In: Modelmog I, Lengersdorf D,
Motakef M, Hrsg. Anndherung und Grenziiberschrei-
tung: Konvergenzen Gesten Verortungen. Sonderband
1 der Schriften des Essener Kollegs fiir Geschlechter-
forschung [Internet]. 2008. Available at: https://www.
uni-due.de/imperia/md/content/ekfg/sb_thuermann.
pdf. Accessed July 20, 2015.

Thiirmann PA. Less Can Be More — Drug Therapy in
the Elderly. Z Evid Fortbild Qual Gesundhwes
2013;107(2):148-52.

Thiirmann PA, Selke GW. Arzneimittelversorgung élterer
Menschen. In: Klauber J, Giisnter C, Gerste B, Robra
BP, Schmacke N. Versorgungs-Report 2013/2014.
Stuttgart: Schattauer;2014:185-208.

Travers J, Marsh S, Williams M, Weatherall M, Caldwell
B, Shirtcliffe P et al. External validity of randomised
controlled trials in asthma: to whom do the results of
the trials apply? Thorax 2007;62(3):219—23.

Tsai A, Morton SC, Mangione CM, Keeler EB. A meta-anal-
ysis of interventions to improve chare for chronic
illness. Am J Manag Care 2005;11(8):478-88.

Turner EH, Matthews AM, Linardatos E, Tell RA, Rosen-
thal R. Selective publication of antidepressant trials
and its influence on apparent efficacy. N Engl J Med
2008;358(3):252—60.

Upshur RE. The ethics of alpha: reflections on statistics,
evidence and values in medicine. Theor Med Bioeth
2001;22(6):565-76.

Van Spall HGC, Toren A, Kiss A, Fowler RA. Eligibility
criteria of randomized controlled clinical trials pub-
lished in high-impact medical journals: a systematic
sampling review. JAMA 2007;297(11):1233—40.

Verbrugge LM, Jette AM. The Disablement Process. Soc Sci
Med 1994;38(1):1—14.

Viktil KK, Blix HS, Moger TA, Reikvam A. Polypharmacy
as commonly defined is an indicator of limited value
in the assessment of drug-related problems. Br J Clin
Pharmacol 2007;63:187—95.

van den Akker M, Buntinx F, Knottnerus A. Comorbidity
or multimorbidity: what’s in a name? A review of the
literature. Eur J Gen Pract 1996;2:65—70.

Van den Bussche H, Schén G, Kolonko T, Hansen H,
Wegscheider K, Glaeske G et al. Patterns of ambulatory
medical care utilization in elderly patients with special
reference to chronic diseases and multimorbidity —
Results from a claims data based observational study
in Germany. BMC Geriatr. 2011;11:54.

Volandes AE, Paasche-Orlow MK, Barry MJ, Gillick MR,
Minaker KL, Chang Y et al. Video decision support tool
for advance care planning in dementia: randomised
controlled trial. BMJ 2009;338:b2159.

Wahl HW, Zank S. Diagnostik in der psychologischen Ge-
rontologie. In: Petermann F, Eid M, Hrsg. Handbuch
der Psychologischen Diagnostik. Gottingen: Hogrefe;
2006:685—98.

Wahl HW, Fénge A, Oswald F, Gitlin LN, Iwarsson S. The
home environment and disability-related outcomes
in aging individuals: What is the empirical evidence?
Gerontologist 2009;49(3):355—367.

Wahl HW, Schilling O. Hohes Alter. In: Schneider W,
Lindenberger U, Hrsg. Entwicklungspsychologie.
Weinheim: Beltz; 2012:311-334.

Wahl HW, Tesch-Romer C, Ziegelmann JP, Hrsg. Ange-
wandte Gerontologie. Interventionen fiir ein gutes
Altern in 100 Schliisselbegriffen. 2., vollst. iberarb. u.
erw. Aufl. Stuttgart: Kohlhammer; 2012.

Wahl HW, Diehl MK. Implementierung und Implemen-
tierungsforschung in der Gerontologie. In: Hoben M, Bir
M, Wahl HW. Implementierungswissenschaft in Pflege
und Gerontologie [in Druck]. Stuttgart: Kohlhammer.

Walther L, Westhofen M. Presbyvertigo-aging of otoconia
and vestibular sensory cells. J Vestib Res 2007;17(2—
3):89-92.

Watts G. Why the exclusion of older people from clinical
research must stop. BMJ 2012;344:€3445.

Weeks JC, Catalano PJ, Cronin A, Finkelman MD, Mack
JW, Keating NL et al. Patients’ expectations about
effects of chemotherapy for advanced cancer. N Engl J
Med 2012;367(17):1616—25.

Wehling M, Burkhardt H. Arzneitherapie fiir Altere. Hei-
delberg: Springer; 2011

Weiland St, Rapp K, Klenk J, Keil U. Zunahme der Lebens-
erwartung. GréBenordnung, Determinanten und
Perspektiven. Deutsches Arzteblatt 2006;103:A-1072/
B-905/C-874.

Westerhof GJ, Miche M, Brothers A, Barrett AE, Diehl M,
Montepare JM et al. The influence of subjective aging
on health and longevity: A meta-analysis of longitudi-
nal data. Psychol Aging 2014;29(4), 793—-802.

WHO (Word Health Organization). International Clas-
sification of Primary Care. Second edition (ICPC-2).
2003. Available at: http://www.who.int/classifica-
tions/icd/adaptations/icpc2/en/. Accessed July 20,
2015.

WICC (Wonca [World Organization of family doctors]
International Classification Committee). The In-
ternational Classification of Primary Care. Ver-
sion 2. Available at: http://www.ph3c.org/PH3C/
docs/27/000098/0000054.pdf (abgerufen am: 20.
Juli 2015).

Wiener RS, Gould MK, Woloshin S, Schwartz LM, Clark JA.
‘The thing is not knowing’: patients’ perspectives on
surveillance of an indeterminate pulmonary nodule.
Health Expect 2015;18(3):355-65.

Windeler J, Lange S. Nutzenbewertung in besonderen Si-
tuationen: seltene Erkrankungen. Z Evid Fortbild Qual
Gesundhwes 2008;102(1):25—-30.

Winkler EC, Reiter-Theil S, Lange-Riess D, Schmahl-Meng-
es N, Hiddemann W. Patient involvement in decisions
to limit treatment: the crucial role of agreement
between physician and patient. J Clin Oncol
2009;27(13):2225-30.


http://www.svr-gesundheit.de/index.php?id=489
http://www.svr-gesundheit.de/index.php?id=489
https://www.uni-due.de/imperia/md/content/ekfg/sb_thuermann.pdf
https://www.uni-due.de/imperia/md/content/ekfg/sb_thuermann.pdf
https://www.uni-due.de/imperia/md/content/ekfg/sb_thuermann.pdf
http://www.who.int/classifications/icd/adaptations/icpc2/en/
http://www.who.int/classifications/icd/adaptations/icpc2/en/
http://www.ph3c.org/PH3C/docs/27/000098/0000054.pdf
http://www.ph3c.org/PH3C/docs/27/000098/0000054.pdf

Wootton R. Twenty years of telemedicine in chronic disease
management — an evidence synthesis. J Telemed
Telecare 2012;18(4):211—20.

Wrede J, Voigt I, Bleidorn J, Hummers-Pradier E, Dierks
ML, Junius-Walker U. Complex health care decisions
with older patients in general practice: patient-cen-
teredness and prioritization in consultations
following a geriatric assessment. Patient Educ Couns
2013;90(1):54—60.

Wurm S, Lampert T, Menning S. Subjektive Gesundheit.
In: B6hm K, Tesch-Romer C, Ziese T, Hrsg. Gesund-
heit und Krankheit im Alter. Berlin: Robert-Koch-In-
stitut; 2009:79—91.



“ List of abbreviations

List of abbreviations

ACP

Advance Care Planning

ADL

Activities of Daily Living

ADR

Adverse Drug Reaction

AMG

German Medication Act

AMNOG

Pharmaceuticals Market Reorganisation Act

BGB

German Civil Code

BGH

Federal Supreme Court

BMBF

Federal Ministry of Education and Research

BMG

Federal Ministry of Health

BVerfGE

German Federal Constitutional Court

CGA

Comprehensive Geriatric Assessment

Destatis

Federal Statistical Office

DFG

German Research Foundation

DNEBM

German Network for Evidence-based Medicine

DRG

Diagnosis-Related Group

EBHC

Evidence-based Health Care

EBM

Evidence-based Medicine

EBPI

Evidence-based Medicine Patient Information

EMA

European Medicines Agency

EU

European Union

G-BA

Federal Joint Committee

GKV

Statutory Health Insurance

GKV-VersorgStruktG

Statutory Health Insurance Restructuring Act

IADL

Instrumental Activities of Daily Living

ICD

International Statistical Classification of Diseases and Related Health Problems

ICF

International Classification of Functioning, Disability and Health

ICPC

International Classification of Primary Care

MPG

Medicinal Products Act

NUB

New Diagnostic and Treatment Methods

SDM

Shared Decision Making

SGB

Social Insurance Code

SVR Gesundheit

Advisory Council on the Assessment of Developments in the Health Care System




List of abbreviations

vfa Association of Research-Based Pharmaceutical Companies
VO (EU) Directive of the European Union

WHO World Health Organization

wicc Wonca International Classification Committee

Wonca World Organization of Family Doctors




Appendix

Expertise: Design and Analysis of Studies with Older Adults with Multiple
Chronic Conditions

Working paper for Evidence-Based Medicine For Older People Working Group
of the National Academy of Sciences Leopoldina

Heather G. Allore, Ph.D.

Associate Professor of Internal Medicine and Biostatistics
Director of Biostatistics

Program on Aging

Yale University

Schools of Medicine and Public Health

PCORI Methodology Report — Executive Summary -V

PCORI’s 47 standards fall into 11 categories, the first five of which are relevant to most PCOR
studies. Researchers should refer to all of these cross-cutting standards when planning and
conducting their projects. These categories are:

e Formulating research questions

¢ Patient-centeredness

e Data integrity and rigorous analyses

e Preventing and handling missing data

e Heterogeneity of treatment effect

The other six categories of standards are applicable to particular study designs and methods.
Two of the categories provide guidance on developing specific types of data and using them
in studies:

e Data registries

e Data networks as research-facilitating infrastructures.

The final four categories apply to studies that have varying designs and purposes. The stan-
dards in each of these categories should be used for guidance when it is relevant to a particular
study:

¢ Causal inference methods

e Adaptive and Bayesian trial designs

e Studies of diagnostic tests

e Systematic reviews




A growing proportion of the population
has multiple chronic conditions (MCC).
Approximately 75 % of adults over the age
of 65 years in the United States are affect-
ed by two or more chronic medical con-
ditions.? Considering their impact on the
US population, the Department of Health
and Human Services published “Multiple
Chronic Conditions: A Strategic Frame-
work” and outlined strategies for ad-
dressing health needs of affected patients.
Methods for readily identifying chronic
disease clusters and developing coordinat-
ed care management strategies are among
the goals outlined in the Framework. The
Patient-Centered Outcomes Research In-
stitute (PCORI) published a Methodology
Report in 2013, which presents guidelines
and priorities for patient-centered out-
comes research (side panel).+ The field of
Gerontologic Biostatistics® was developed
to provide statistical design and analytic
methodologies appropriate for research
with older adults with complex health and
patient-centered outcomes.

Knowledge Gap Related to Treatment of
Patients with Multiple Chronic Conditions

The prevalence of MCC is increas-
ing, especially among older adults.® As
Boyd astutely noted, few clinical guide-
lines even acknowledge the role that

1 Multiple Chronic Conditions-A Strategic Framework:
Washington DC. U.S. Department of Health and Human
Services; 2010 [cited 2013 January 29]; Available from:
http://www.hhs.gov/ash/initiatives/mcc/mec_frame-
work.pdf; Anderson G. Making the Case for Ongoing
Care. Robert Wood Johnson Foundation; 2010 [cited
2013]; Available from: http://www.rwjf.org/en/library/
research/2010/02/chronic-care.html

2 ibid.

3 Multiple Chronic Conditions-A Strategic Framework:
Washington DC. U.S. Department of Health and Human
Services; 2010 [cited 2013 January 29, 2013]

4 PCORI (Patient-Centered Outcomes Research Institute)
Methodology Committee. 2013. The PCORI Method-
ology Report. Available from: http://www.pcori.org/
research-results/research-methodology

5 Van Ness PH, Charpentier PA, Ip EH, Leng X, Murphy
TE, Tooze JA, Allore HG. Gerontologic Biostatistics:
The Statistical Challenges of Clinical Research with
Older Study Participants 2010. J Am Geriatr Soc
2010;58(7):1386—92. PMID: 20533963 PMC2918405

6 Marengoni A, Winblad B, Karp A, Fratiglioni L. Prev-
alence of chronic diseases and multimorbidity among
the elderly population in Sweden. Am J Public Health
2008;98:1198—-200. PMC2424077.
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co-occurring conditions might play in
forming treatment recommendations.” In
her investigation of the guidelines of na-
tional specialty organizations, Boyd found
few instances in which authors discussed
how treating the disease of interest might
be related to the presence of co-existing
diseases.® Given the ever expanding avail-
ability of treatments designed to treat
persons with MCC, it is imperative that
we develop studies designs and method-
ologies to understand how treating the
disease of interest might be related to the
presence of co-existing diseases.®

While evidence of the benefits of
guideline-recommended medications for
treating indicated conditions have been
demonstrated, often these studies ex-
clude older adults with more than one
condition and focus on condition-specific
outcomes. For example, antihypertensive
medications are commonly prescribed for
reducing the risk of stroke, myocardial
infarctions and mortality in older adults,
yet some studies suggest that these med-
ications by lowering blood pressure could
increase the rate of falls in older adults.*
It is difficult to generalize results showing
the benefit of individual treatments on
condition-specific outcomes to other areas
of functioning, especially in older persons
with multiple conditions who commonly
take more than one medication.

This focus on condition specific
outcomes, fails to acknowledge that older

7 Boyd CM, Darer J, Boult C, Fried LP, Boult L, Wu AW.
Clinical practice guidelines and quality of care for older
patients with multiple comorbid diseases: implications
for pay for performance. JAMA 2005;294:716—24.

8 ibid.

9 ibid.

10 Tinetti ME, Han L, Lee DS, McAvay GJ, Peduzzi P,
Gross CP et al. Antihypertensive medications and seri-
ous fall injuries in a nationally representative sample of
older adults. JAMA Intern Med 2014;174(4):588-95;
Tinetti ME, McAvay G, Fried T, Allore HG, Salmon
JC, Foody JM et al. Health outcome priorities among
competing cardiovascular, fall injury and medica-
tion-related symptom, outcomes. J Am Geriar Soc
2008;56(8):1409-16; Akishita M, Ishii S, Kojima T,
Kozaki K, Kuzuya M, Arai H et al. Priorities of health
care outcomes for the elderly. J Am Med Dir Assoc
2013;14(7):479-84.
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adults have varying priorities in the face
of the trade-offs regarding the potential
benefits and harms of pharmacological
treatments." In a large sample of commu-
nity-dwelling older adults asked to rank
12 health outcomes, high priority was
given to improvement of physical func-
tion and maintenance of a high level of
activity, while reduction in mortality was
given the lowest priority.”> One approach
to studying these issues is to examine
the effects of conditions and the medica-
tions prescribed for these conditions on
universal health outcomes, typically pa-
tient-centered outcomes,'s that are appli-
cable across multiple diseases.

Clinical Relevance

The goal of health care, namely “the max-
imization of benefit and minimization of
harm,” has to date largely focused on sin-
gle diseases. However, it is not uncommon
for older persons to have between 5 and
10 medications for a comparable num-
ber of specific conditions. No one has yet
undertaken an in depth examination of
how the treatment of these multiple con-
ditions affects patient-centered outcomes
and universal health outcomes, such as
function and self-reported health. Shared
clinical decision-making must eventually
be predicated on the explicit goal of max-
imizing benefit and minimizing harm to
overall health, rather than with respect to
individual diseases. The potential harms
inherent to disease-specific treatments
in patients with multiple diseases have

11 Tinetti ME, McAvay G, Fried T, Allore HG, Salmon
JC, Foody JM et al. Health outcome priorities among
competing cardiovascular, fall injury and medica-
tion-related symptom outcomes. J Am Geriar Soc
2008;56(8):1409-16.

12 Akishita M, Ishii S, Kojima T, Kozaki K, Kuzuya M,
Arai H et al. Priorities of health care outcomes for the
elderly. J Am Med Dir Assoc 2013;14(7):479—84.

13 Tinetti ME, McAvay GJ, Chang SS, Newman AB,
Fitzpatrick AL, Fried TR et al. Contribution of multiple
chronic conditions to universal health outcomes. J Am
Geriatr Soc 2011;59(9):1686—91 PMC3622699; Tinetti
ME, McAvay G, Chang SS, Ning Y, Newman AB, Fitzpat-
rick A et al. Effect of chronic disease-related symptoms
and impairments on universal health outcomes in
older adults. J Am Geriatr Soc 2011;59(9):1618—27.
PMC3287052.

been previously documented.* Clinicians,
policy makers, and investigators have
called for innovative and feasible meth-
ods for enhancing shared clinical deci-
sion-making with patients having multi-
ple diseases.’> Understanding how patient
characteristics and MCC contribute to
heterogeneity of treatment effects is par-
ticularly important because unexamined
treatment tradeoffs hold unknown poten-
tial for harm. It is likely that unintentional
adverse effects are widespread and unde-
tected. Determining quantitatively how
the effects of specific treatments for a pri-
mary disease on outcomes are influenced
by patient characteristics and co-existing
diseases will heighten awareness of this
issue and potentially lead to constructive
changes in clinical practice, including
development of treatment plans that ac-
count for the heterogeneity of treatment
effects induced by MCC.

When embarking upon new re-
search to address the care of complex old-
er adults the quality depends on the de-
sign of the studies conducted. The choice
of study designs has practical implications
for the timeliness, validity, and relevance

14 Boyd CM, Darer J, Boult C, Fried LP, Boult L, Wu AW.
Clinical practice guidelines and quality of care for older
patients with multiple comorbid diseases: implications
for pay for performance. JAMA 2005;294:716—24; Ti-
netti ME, Fried T. The end of the disease era. Am J Med
2004;116:179—85; Tinetti ME, Bogardus ST Jr, Agostini
JV. Potential pitfalls of disease-specific guidelines
for patients with multiple conditions. N Engl J Med
2004;351:2870—4; Tinetti ME, McAvay GJ, Fried TR,
Foody JM, Bianco L, Ginter S et al. Development of a
tool for eliciting patient priority from among competing
cardiovascular disease, medication-symptoms, and fall
injury outcomes. J Am Geriatr Soc 2008;56:730—6;
Tinetti ME, McAvay GJ, Fried TR, Allore HG, Salmon
JC, Foody JM et al. Health outcome priorities among
competing cardiovascular, fall injury, and medica-
tion-related symptom outcomes. J Am Geriatr Soc
2008;56:1409—16. PMC3494099; Fried TR, McGraw
S, Agostini JV, Tinetti ME. Views of older persons with
multiple morbidities on competing outcomes and clini-
cal decision-making. J Am Geriatr Soc 2008;56:1839—
44. PMC2596278.

Fried TR, Bradley EH, Towle VR, Allore H. Under-
standing the treatment preferences of seriously ill
patients. N Engl J Med 2002;346:1061—6; McNeil BJ,
Pauker SG, Sox HC Jr, Tversky A. On the elicitation

of preferences for alternative therapies. N Engl J Med
1982;306:1259—62; Cauley JA, Ensrud KE. Considering
competing risks. Not all black and white. Arch Intern
Med 2008;168:793—5; Committee on Quality of Health
Care in America. Crossing the quality chasm: A new
health system for the 21st century. Washington, D.C.:
National Academies Press; 2001.
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of the research agenda. Two broad ap-
proaches, randomized clinical trials and
observational studies, may be taken, each
with methodological considerations and
areas of further development to unbiased-
ly address research questions.

Trial Designs

In traditional (non-clustered) multi-site
randomized clinical trials, balance of risk
factors is easier to achieve because the
sample sizes are usually large enough to
ensure that the groups being randomized
are balanced on all factors'* and there is
typically a single treatment compared
with control. Maintaining balance on risk
factors is often much more difficult in
cluster-randomized trials because of the
small to moderate number of clusters be-
ing randomized. It can become even more
difficult if after the initial randomization,
additional clusters need to be added after
trial initiation to meet recruitment goals.
Several methods of restricted randomiza-
tion have been proposed to achieve overall
balance in trials, especially when a small
number of units (i.e. participants or clus-
ters) are being randomized, but each has
its own advantages and disadvantages. A
summary of some of the most common
methods available is presented in Table
1. Randomization methods that allocate
units in a sequential manner (e.g. baseline
covariate adaptive randomization) allow
for the addition of participants later in
the trial. However, these methods are not
usually practical in a cluster-randomized
trial because of the need to randomize all
clusters at one time at beginning of the

16 Suresh KP. An overview of randomization techniques:
An unbiased assessment of outcome in clinical research.
Journal of Human Reproductive Sciences 2011;4(1):8—
11. PMID: 21772732; PMCID: PMC3136079. ; Hayes RJ,
Moulton LH. Cluster Randomized Trials. Boca Raton:
Chapman & Hall/CRC Taylor & Francis Group; 2009.

17 Pocock SJ, Simon R. Sequential treatment assignment
with balancing for prognostic factors in the controlled
clinical trial. Biometrics 1975;31(1):103—15. PMID:
1100130; Signorini DF, Leung O, Simes RJ, Beller E,
Gebski VJ. Dynamic balanced randomization for clinical
trials. Statistics in Medicine 1993;12(24):2343—50.
PMID: 8134737.
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trial, unless investigators are willing to ar-
tificially impose an order on the clusters.
For methods that randomize practices si-
multaneously (e.g. covariate constrained
randomization)'®, there is no clear way
to add clusters once the initial randomi-
zation is completed, especially when try-
ing to maintain balance on the criteria set
forth for the initial randomization.

18 Moulton LH. Covariate-based constrained random-
ization of group-randomized trials. Clinical Trials
2004;1(3):297-305. PMID: 16279255; Chaudhary MA,
Moulton LH. A SAS macro for constrained randomiza-
tion of group-randomized designs. Computer Methods
and Programs in Biomedicine 2006;83(3):205-10.
PMID: 16870302.




Table 1: Description of Available Randomization Procedures

Randomization
Procedure

Description

Advantages

Disadvantages

Simple Random-
ization

Stratified Rand-
omization

Matching

Covariate Con-
strained Rand-
omization®

Minimal Suffi-
cient Balance?

Unrestricted tech-
nique, based on single
sequence random as-
signment. All allocations
of units randomized are
possible.

Restricted technique:
Create a strata for each
combination of covari-
ates being considered.
Units are then randomly
assigned to treatment
arms within each strata.

Restricted technique: Se-
lect from a smaller set of
all possible allocations,
those fulfilling certain re-
strictions (i.e. meet the
matching criteria), and
then randomly allocate
to the treatment arms
within each match.

Restricted technique:
Find the number of
allocations meeting a set
of balancing criteria for
the covariates of inter-
est. Ensure that overly
constrained designs do
not exist (e.g. clusters
always appear in the
same group) — otherwise
need to adjust balance
criteria. Randomly select
one allocation for the
study.

Restricted technique:
Distribution of covari-
ates between treatment
arms assessed using
imbalance tests, and de-
pending on results units
are assigned treatment
based on biased coin or
simple random assign-
ment

Simple and easy to
implement. Balances
covariates with large
sample sizes.

Reduces imbalance be-
tween treatment groups
on important covariates.
Able to control and
balance covariates of
importance.

Reduces imbalance be-
tween treatment groups
on important covariates.
Able to control and
balance covariates of
importance.

Can attain balance (or
near balance) on covari-
ates related to outcome
resulting in a gain in
efficiency. Do not need
to categorize covariates.

Prevents serious im-
balance on important
covariates, while main-
taining randomness of
treatment allocation. Do
not need to categorize
covariates.

Subjects enrolled may
not have balance on
covariates when the
sample size is moderate
or small.

Limited number of
factors can stratified on,
and need to be willing
to categorize continuous
variables. Number of
strata needed increases
rapidly as the number of
covariates of increases.

Need to identify pairs
of clusters that are
well-matched on all of
the risk factors, which

is often not feasible,
especially when subsets
of people are enrolled in
each cluster post-rand-
omization. Need to set
suitable balance criteria.

Need to set suitable bal-
ance criteria. If balance
criteria are too restrict-
ed, it could result in
biased or invalid design.
Performed at the start
of trial, so infeasible
when need to add more
clusters.

Expected that units
are being randomized
sequentially could be
deterministic. Need to
set suitable balance
criteria.

19 Moulton LH. Covariate-based constrained randomization of group-randomized trials. Clinical Trials 2004;1(3):297—
305 PMID: 16279255; Chaudhary MA, Moulton LH. A SAS macro for constrained randomization of group-randomized
designs. Computer Methods and Programs in Biomedicine 2006;83(3):205—10. PMID: 16870302.

20 Zhao W, Hill MD, Palesch Y. Minimal sufficient balance — a new strategy to balance baseline covariates and preserve
randomness of treatment allocation. Stat Methods Med Res 2012;1—14. PMID: 22287602; PMCID: PMC3474894.



Randomization
Procedure

Description

Advantages

Disadvantages

Minimization?*

Dynamic Rand-
omization?

Outcome Adap-
tive Randomiza-
tion?

Restricted technique:
Sequentially assign units
to treatment groups
taking into account the
balance on covariates
and previous randomiza-
tion assignments.

Restricted technique:
For each level of a
stratification hierarchy,
a balance criteria is set,
to keep imbalances from
exceeding these limits.
If imbalance is within
limits for all levels, unit
is randomly assigned,
otherwise allocation

is forced at stratifica-
tion level where limits
exceeded to reduce
imbalance.

Restricted technique:
Class of methods in-
cluding those proposed
by Bather,?* Thomp-
son,? Zelen,? Sobel

and Weiss,?” and Berry
and Fristedt,?® in which
treatment assignment is
dependent on response
of previous individuals.

Maintains balance
among several covari-
ates, while minimizing
imbalance in the distri-
bution of the treatment
across whole trial and
each stratification
variable.

Maintains balance on
treatment assignments
across the whole trial
and within each strata.
Most useful in unblind-
ed trials.

Objective is to maximize
the number of overall
successes, maximize
effective treatment.

Expectation is that units
being randomized are
available sequentially,
which is usually not the
case in a cluster-rand-
omized trial. Could have
imbalance in specific
strata. Criticized for be-
ing too deterministic.

Need a centrally admin-
istered trial. Expected
that units are being ran-
domized sequentially.

Expected that units
are being randomized
sequentially. Need

real time reporting of
outcomes that can be
measured shortly after
treatment initiation,
(e.g. pain relief for a
treatment).

21 Pocock SJ, Simon R. Sequential treatment assignment with balancing for prognostic factors in the controlled clinical
trial. Biometrics 1975;31(1):103—15. PMID: 1100130.

22 Signorini DF, Leung O, Simes RJ, Beller E, Gebski VJ. Dynamic balanced randomization for clinical trials. Statistics in
Medicine 1993;12(24):2343—50. PMID: 8134737.

23 Berry DA, Eick SG. Adaptive assignment versus balanced randomization in clinical trials: a decision analysis. Statistics
in Medicine 1995;14(3):231—46. PMID: 7724909.

24 Bather JA. Randomized allocation of treatments in sequential medical trials (with discussion). Journal of the Royal
Statistical Society, Series B 1981;43(3):165—292. WOS: A1981MN31000001.

25 Thompson WR. On the likelihood that one unknown probability exceeds another in view of the evidence of two samples.
Biometrika 1933;25(3—4):275-94. WOS: 000200863100003.

26 Zelen M. Play the winner rule and the controlled trial. Journal of the American Statistical Association
1969;64(325):131—46. WOS: A1969D204500008. DOI: 10.1080/01621459.1969.10500959

27 Sobel M, Weiss GH. Play-the-winner rule and inverse sampling in selecting the better of two binomial populations.
Journal of the American Statistical Association 1971;66(335):546—51. WOS: A1971K518200016.

28 Berry DA, Fristedt B. Bandit Problems: Sequential Allocation of Experiments. London: Chapman and Hall; 1985.



For many years randomized clinical trials
have had a highly refined inclusion cri-
teria that excludes the majority of older
adults and a single biologic endpoint, typ-
ically not patient-centered. On the other
hand, pragmatic clinical trials are ad-
vantageous for testing interventions with
multiple components that are tailored
to an individual’s risk factors, i.e. stand-
ardly-tailored.>> When a cluster design is
used it permits easier implementation of
treatment that can be applied to an entire
group of participants (e.g. healthcare sys-
tem, practice, community center, or res-
idential community). The standardly-tai-
lored intervention allows participants
to be enrolled in the trial as long as they
have at least one of the risk factors. Thus,
a cluster-randomized trial of a standard-
ly-tailored multi-component intervention
more closely represents clinical practice
or the community setting and may lead
to more generalizable patient-centered
findings. It also presents methodological
challenges as these designs rely heavily on
certain assumptions, violations of which
may bias results. The design of such a tri-
al needs to account for 1) clustering, both
the number of clusters (usually not very
large) and the correlation of individu-
als within clusters3° (e.g. patients nested
within practice nested within healthcare
system) and 2) a population in which in-
dividuals may not be eligible or need every
component of the intervention given their
risk factor profile. The latter, which bet-
ter represents how patients are actually
treated in clinical practice, will most likely
introduce overall treatment heterogenei-
ty because the distribution of risk factors
may create heterogeneous subgroups giv-
en that the individual components of the
intervention may be applied differentially

29 Allore HG, Tinetti ME, Gill TM, Peduzzi PN. Exper-
imental designs for multicomponent interventions
among persons with multifactorial geriatric syndromes.
Clin Trials 2005;2:13—21. PMID: 16279575.

30 Preisser JS, Reboussin BA, Song EY, Wolfson M. The
importance and role of intracluster correlations in plan-
ning cluster trials. Epidemiology 2007;18(5):552—60.
PMID: 17879427; PMCID: PMC2567827.

across the entire population with different
outcomes based on risk factor profiles.

In addition to the challenges with
randomization and sample size, obtain-
ing an unbiased estimate of the individual
components of a multi-component inter-
vention is a challenge. While it is impor-
tant to demonstrate treatment efficacy,
most work on standardly-tailored, mul-
ti-component interventions have focused
on the net effect of the overall treatment
effect. However, in order to translate the
results into practice, it is often impor-
tant to know which components of the
intervention are most potent.?? Estima-
tion of the individual components of a
multi-component intervention is straight
forward in a traditional factorial design
because it assumes balance, and no pref-
erence to intervention components. How-
ever, the traditional factorial design is not
patient-centered. It does generalize to a
larger population but only to those meet-
ing a common set of inclusion/exclusion
criteria. Furthermore, factorial designs
are limited by the number of components
that can be realistically evaluated, unless
the sample size is impractically large or a
fractional factorial design is used, which
has its own limitations. In addition, it is
often difficult to generalize the results of a
factorial design to the overall population,
since it usually requires a fairly restrictive
set of inclusion/exclusion criteria to en-
sure that every participant is eligible for all
intervention components. Thus, factorial
designs generally fall under the spectrum
of explanatory and not pragmatic trials.

31 Manatunga AK, Chen S. Sample size estimation for sur-
vival outcomes in cluster-randomized studies with small
cluster sizes. Biometrics 2000;56(2):616—21 PMID:
10877325; Jahn-Eimermacher A, Ingel K, Schneider A.
Sample size in cluster-randomized trials with time to
event as the primary endpoint. Statistics in Medicine
2013;32(5):739—51PMID: 22865817; Xie T, Waksman
J. Design and sample size estimation in clincial trials
with clustered survival times as the primary endpoint.
Statistics in Medicine 2003;22(18):2835-46. PMID:
12953283.

32 Allore HG, Murphy TE. An examination of effect estima-
tion in factorial and standardly-tailored designs. Clinical
Trials 2008;5(2):121—30. PMID: 18375650; PMCID:
PMC3477845



In a recent staff memo, Dr. Robert Tem-
ple, Deputy Director for Clinical Science
at the FDA’s Center for Drug Evaluation
and Research “stressed the FDA’s interest
in encouraging a broad population sam-
ple in the development of new drugs.”s3
The standardly-tailored intervention is
more pragmatic, as it more closely mir-
rors clinical practice, is open to a greater
proportion of the population, with at-risk
patients being treated for the risk factors
that they have, and not necessarily all risk
factors. However, this design poses meth-
odological challenges. Inherently, there
will be correlations between risk factors,
as well as the components of the interven-
tion that act upon those risk factors. Thus,
itis important that any method used to as-
sess the impact of the individual compo-
nents take into account their correlation
and inter-dependence.

Optimizing Trial Efficacy

Optimizing trial efficiency is important;
it reduces participant burden, cost, and
utilization of resources. There are three
key aspects of the design of a cluster-ran-
domized trial for a multi-component,
standardly-tailored intervention: 1) the
randomization procedure; 2) the sample
size determination; and 3) the precision
of the individual component effects of the
intervention. Each of these components
can have a substantial impact on the in-
terpretation, validity, reproducibility and
dissemination of the trial findings. First,
a study that has improper randomization
could introduce selection bias, whether
consciously or unconsciously, and impact
the credibility of the results.3+ It could
also lead to imbalances on key covariates
and risk factors at the unit of analysis (i.e.

33 FDA: Policies and Procedures for Proposed Trial
Design Aimed at Multiple Chronic Conditions 2014.
Retrieved October 28, 2014 from http://www.
policymed.com/2014/02/fda-policies-and-procedures-
for-proposed-trial-design-aimed-at-multiple-chronic-
conditions.html

34 CONSORT Transparent Reporting of Trials 2010.
Retrieved October 28, 2014 from http://www.con-
sort-statement.org/
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cluster or individual level), which affect
the comparability of the treatment groups
and the validity of the treatment compar-
isons.%

Second, underpowered studies due
to inadequate sample size are problematic
and can lead to inconclusive results when
a treatment difference exists but cannot
be detected. They also misuse valuable
time provide by study participants and
may cause harm to patients if an effective
treatment is not made available to the gen-
eral population due to a lack detection of a
statistically significant treatment effect. To
this end, they also drain resources. Thus,
proper sample size calculations are essen-
tial in the planning and design of a trial.°
A sample size calculation must account for
all of the variability that may be introduced
in the trial. For a cluster-randomized trial,
such as the recently NIA/PCORI funded
Strategies to Reduce Injuries and Devel-
op confidence in Elders (STRIDE) Trial,
testing a standardly-tailored intervention
to prevent serious fall injuries in high risk
elderly patients, there are multiple con-
siderations in the sample size calculation:
1) censoring, due to loss-to-follow-up, 2)
the effect of clustering (i.e. the number of
clusters and the correlation of participants
within clusters), 3) competing events, such
as death, and 4) the potential attenua-
tion of the treatment effect because of the
standardly-tailored intervention (Figure
1). For example, accounting for clustering
is important because correlations between
units, whether that be individuals or clus-
ters, reduces the amount of information
that is available in the data, and thus the
effective sample size, leading to an under-
powered study.3”

35 Byar DP, Simon RM, Friedewald WT, Schlesselman JJ,
DeMets DL, Ellenberg JH et al. Randomized clinical
trials. N Engl J M 1976;295(2):74—80. PMID: 775331.

36 Friedman LM, Furberg CD, DeMets DL. Fundamentals
of Clinical Trials. 3rd ed. St. Louis: Mosby — Year Book;
1996.

37 Xie T, Waksman J. Design and sample size estimation
in clincial trials with clustered survival times as the pri-
mary endpoint. Stat Med 2003;22(18):2835—46. PMID:
12953283.
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Standardly-tailored intevention
Could lead to an attenuation of
the treatment effect

Missing Data (Competing Risk)
Overestimate of probability of
event of interest and thus
underestimate of sample size

-

' Sample size for time- |
to-event outcome

Clustering
Reduces the effective sample
size and thus the power

Censoring
Reduces the number of
observed events and thus the
power

Figure 1: Impacting of ignoring the components of the study design on sample size estimation

Finally, the precise estimation of the indi-
vidual component effects is essential for
the translation of the results of the trial to
clinical practice. Given the emphasis the
National Institutes of Health have placed
on translational research with their Clin-
ical and Translational Science Award
program,*® determining the most potent
components of the intervention and dis-
seminating these findings to the clinical
community is important in order to con-
duct second stage translational research.
This would not only align with these goals,
but it would directly influence patient care
and burden as it could reduce the number
of interventional components needed,
while maintaining an efficacious treat-
ment.

Using Observations Data for Causal Effect
Estimates: Minimize Bias and Variance of
Estimated Treatment Effects with Propensity
Score Matching

As previously described randomized con-
trolled trials are powered to measure a
primary endpoint, but often exclude those
with MCC. Even with more relevant rand-
omized controlled trial designs, the num-
ber of possible treatments and condition
combinations may make it prohibitive to
address all treatment questions. Real time
treatment studies using registries are be-
ginning to be used and further method
development would enhance their applica-

38 CTSA: Clinical & Translational Science Awards 2014.
Retrieved on October 28, 2014 from https://www.
ctsacentral.org/

tion. For these reasons detailed calculations
of individualized absolute risks for persons
with MCC are often best performed from
analyses of observational data that may
have multiple patient-centered outcomes.
Because observational studies are at risk of
unbalanced patient characteristics includ-
ing each of the chronic conditions, the use
of causal inference methods, such as pro-
pensity score matching, allows construc-
tion of a reference group (those not taking
a specific treatment) that is well-balanced
with the treatment group regarding im-
portant covariates. There are recent sim-
ulation-based findings regarding optimal
selection of the variables included in the
propensity score models.?* These practic-
es are intended not simply to balance the
covariates, but to also minimize the bias
and variance of the estimated treatment
effects that are the primary motivation for
employing propensity scoring. Propensity
score matching, first introduced by Rosen-
baum and Rubin in 1985,% is used and val-
idated in hundreds of clinical and epidemi-
ological studies over the last 30 years.

Rigorous Methods for Observational Studies

Larson stated that observational studies
need more rigorous methods, ideally in

39 Brookhart MA, Schneeweiss S, Rothman KJ, Glynn RJ,
Avorn J, Sturmer T. Variable selection for propensity
score models. Am J Epidemiol 2006;163:1149—56.
PMC1513192

40 Rosenbaum PR, Rubin DB. The central role of the pro-
pensity score in observational studies for causal effects.
Biometrika 1983;70:41-55.
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ongoing population-based studies.#* Re-
searchers at Yale University are develop-
ing new approach to combining propen-
sity score and longitudinal individualized
absolute risks estimates for competing
patient-centered outcomes methods be-
cause results in the medical literature are
typically presented in relative terms, such
as odds ratios, risk ratios or hazard ra-
tios, which are not easily interpreted by
patients or their physicians. The longi-
tudinal individualized absolute risks for
competing outcomes is the gross proba-
bility of an outcome within a specific pe-
riod of time in the context of a competing
outcome. It is increasingly common in the
medical literature for measures of relative
risk to be partnered with a presentation
of absolute risks to bring clearer meaning
and interpretation of research results.

Methodologies recommended by
experts in medication-related research in-
clude precisely defining medications; es-
tablishing temporal precedence; address-
ingclinicalindication and contraindication
bias; and adjusting for confounding or for
the propensity to receive the medication
of interest.* Similarly, there are several
prerequisite elements to justify causality
in chronic disease, such as strength (grad-
ed association between cumulative dose or
duration of use and outcome), biological
gradient, consistency, biological plausi-
bility (coherence), and the establishment
of temporal precedence. Quantifying the
absolute risks of competing clinical out-

41 Larson EB. Evidence, guidelines, performance incen-
tives, complexity, and old people: a clinician’s dilemma.
J Am Geriatr Soc 2009;57:353—4.

42 Rubin DB. Estimating causal effects from large data sets
using propensity scores. Ann Intern Med 1997;127:757—
63; Shah BR, Laupacis A, Hux JE, Austin PC. Propensity
score methods gave similar results to traditional regres-
sion modeling in observational studies: a systematic re-
view. J Clin Epidemiol 2005;58:550—9; Foody JM, Cole
CR, Blackstone EH, Lauer MS. A propensity analysis
of cigarette smoking and mortality with consideration
of the effects of alcohol. Am J Cardiol 2001;87:706—11;
Braitman LE, Rosenbaum PR. Rare outcomes, common
treatments: analytic strategies using propensity scores.
Ann Intern Med 2002;137:693—5; Glynn RJ, Schnee-
weiss S, Sturmer T. Indications for propensity scores
and review of their use in pharmacoepidemiology. Basic
Clin Pharmacol Toxicol 2006;98:253—9. PMC1790968.
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comes and patient-centered outcomes, for
persons receiving medication for a prima-
ry condition in the presence of multiple
diseases and including patient character-
istics, is one of the most pressing areas in
patient-centered decision-making. With
careful attention to design and analytical
issues, such a methodology that has po-
tentially wide-spread use.

The challenges of assessing treat-
ment effects in observational studies
have been well chronicled.* Treatments
are non-random factors often intricately
linked to the diseases and their severity
and to other predisposing or prognostic
factors. Furthermore, within a drug class,
different agents may have different ef-
fects. Thus, methodology should address
these forms of heterogeneity of treatment
effects.

Methodological Concerns Regardless
of Study Design: Missing Data and
Competing Risk

Older adults with complex health prob-
lems have a high risk of missing data.+
Prevention of missing data is more ef-
fective than analytic methodologies to
impute or model missingness. Effective
strategies to prevent missing data include
1) quality control plans to monitor and
minimize missing data; 2) maximizing
benefits and minimizing burdens of par-
ticipants; 3) seeking input from stake-
holders to address infeasible measures or

43 Standards for the Diagnosis and Management of
Patients with COPD. American Thorascic Society/
European Respiratory Society [cited 2013 January
15, 2013]; Available from: http://www.thoracic.org/
clinical/copd-guidelines/resources/copddoc.pdf;
Laupacis A, Mamdani M. Observational studies of
treatment effectiveness: some cautions. Ann Intern
Med 2004;140:923—4; Glesby MJ, Hoover DR. Survivor
treatment selection bias in observational studies:
examples from the AIDS literature. Ann Intern Med
1996;124:999—1005; Giordano SH, Kuo YF, Duan
Z, Hortobagyi GN, Freeman J, Goodwin JS. Limits
of observational data in determining outcomes from
cancer therapy. Cancer 2008;112:2456—66; Vandenbro-
ucke JP. When are observational studies as credible as
randomised trials? Lancet 2004;363:1728—31.

44 Hardy SE, Allore H, Studenski SA. Missing Data: A

Special Challenge in Aging Research. J Am Geriatr Soc
2009;57(4):722—9. PMID: 19220562 PMC2695652
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survey questions leading to non-response;
and 4) anticipating the increased resourc-
es needed to maintain participants with
health and functional problems in the
study. When, despite these efforts, miss-
ing data are present, several techniques
exist that can address missing data at the
analytic stage.# Use of effective strategies
to minimize missing data can promote in-
clusion of a broad range of older adults in
research and ultimately produce valid yet
generalizable evidence to guide practice.

Missing data are a special chal-
lenge in clinical aging research because
older adults are more likely than young-
er adults to produce missing data dur-
ing study. Both death, a competing risk,
and loss to follow-up in longitudinal
studies increase with age.* In addition,
missing data for individual measures in-
crease with age, as cognitive or physical
deficits can lead to inability to perform
some assessments.# Missing data from
any of these causes can bias results, re-
duce power, and reduce generalizability,
reducing both the internal and external
validity of study results.

Analytic Methods for Missing Data and
Competing Risks

Some analytic methods for longitudinal
studies can use available data for partic-
ipants with incomplete follow-up. One
common method is time-to-event analy-
sis, which uses all participants with com-

45 Van Ness PH, Murphy TE, Araujo KLB, Pisani MA,
Allore HG. The use of missingness screens in clinical
epidemiologic research has implications for regression
modeling. J Clin Epid 2007;60(12):1239—45. PMID:
17998078 PMC2443713

46 Missing data are a special challenge in clinical aging
research because older adults are more likely than
younger adults to produce missing data during study.
Both death and loss to follow-up in longitudinal
studies increase with age. In addition, missing data for
individual measures increase with age, as cognitive or
physical deficits can lead to inability to perform some
assessments. Missing data from any of these causes can
bias results, reduce power, and reduce generalizability,
reducing both the internal and external validity of study
results.

47 Di Bari M, Williamson J, Pahor M. Missing-data in epi-
demiological studies of age-associated cognitive decline.
J Am Geriatr Soc 1999;47:1380—1.

plete predictors up to the time they either
experience the outcome or are censored
(lost to follow-up due to death, drop-out,
or other factors). Unfortunately, if the
censoring is informative (i.e. the censored
participants are either more or less like-
ly than those not censored to experience
the outcome) then the results may be se-
verely biased. There are few ways to test
for informative censoring.*® For longitu-
dinal studies with multiple outcome as-
sessments on each participant, linear and
non-linear mixed effects models or gen-
eralized estimating equations can include
participants as long as they have predic-
tors and at least one outcome assessment.
However, mixed effects models also re-
gard death as ignorable either by simply
treating death as a cessation of measure-
ment or by assuming the trajectory for the
longitudinal response after death similar
to that on the same time frame without
death conditional on measured variables.
Although methods of generalized estimat-
ing equations# can be used for binary or
ordinal longitudinal response, as well as
for a continuous longitudinal response,
inferences can only be made on the pop-
ulation trajectory for the longitudinal re-
sponse. When there is missing data due to
death, a population approach makes it dif-
ficult if not impossible to account for the
association between the longitudinal re-
sponse, risk of death and the within-sub-
ject correlation.

Another approach is a shared la-
tent variable model. Two separate mod-
els for the longitudinal response and for
measurement cessation are linked by a
shared latent variable (e.g. by including a
random effect) that is included in both the
mixed effects model for the longitudinal
response and the model for measurement

48 Huang X, Wolfe RA, Hu C. A test for informa-
tive censoring in clustered survival data. Stat Med
2004;23(13):2089-107.

49 Liang KY, Zeger SL. Longitudinal data-analysis using
generalized linear-models. Biometrika 1986;73(1):13—22.



cessation.5® Conditional independence is
usually assumed in these “joint models”
given that the shared latent variables, the
longitudinal response and measurement
cessation are independent. Although the
conditional independence assumption
may not always be met, these joint models
are may be more inferentially sound than
pattern mixture and selection models??
when measurement cessation is caused by
death that may be informative of the lon-
gitudinal response. For example, methods
that uses the shared random effect pa-
rameter models for the analysis of longi-
tudinal dementia data with missing data
due by deathss are particularly relevant to
studies in clinical aging5 research.

Yet another approach for a time-to-
event outcome is a “competing risk mod-
el” where outcomes may not be observed
due to the presence of an external event
(e.g. death). The assumptions regarding
competing risk take the form of what logi-
cians called “counterfactual conditionals,”
that is, statements in which one states the
consequent of an antecedent condition
that one knows has not occurred. For in-
stance, one makes an assumption about
the probability of dead study participants
being hospitalized under the supposition
that they had not died.

50 Wulfsohn MS, Tsiatis AA. A joint model for survival
and longitudinal data measured with error. Biometrics
1997;53:330—9; Lin HQ, McCulloch CE, Mayne ST.
Maximum likelihood estimation in the joint analysis
of time-to-event and multiple longitudinal variables.
Statistics in Medicine 2002;21(16):2369—-82; Gao SJ. A
shared random effect parameter approach for longitu-
dinal dementia data with non-ignorable missing data.
Statistics in Medicine 2004;24:211-9.

-

Pauler DK, McCoy S and Moinpour C. Pattern mix-
ture models for longitudinal quality of life studies
in advanced stage disease. Statistics in Medicine
2003;22:795-809.

Touloumi G, Pocock SJ, Babiker AG, Darbyshire JH.
Estimation and comparison of rates of change in lon-
gitudinal studies with informative drop-outs. Stat Med
1999;18(10):1215—33.

53 Gao SJ. A shared random effect parameter approach for
longitudinal dementia data with non-ignorable missing
data. Statistics in Medicine 2004;24:211—9.

54 Arbeev KG, Akushevich I, Kulminski AM, Ukraintse-
va SV, Yashin Al Joint Analyses of Longitudinal and
Time-to-Event Data in Research on Aging: Implications
for Predicting Health and Survival. Front Public Health
2014;2:228.
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In studies whose outcome is the time
to an event of clinical interest, two types of
assumptions are commonly made regard-
ing competing risks. They imply two differ-
ent types of study designs, in the sense that
distinctive hypotheses are made, and two
different types of analyses, with character-
istic interpretations of analytical results.

One type of assumption yields com-
peting risks described by cause-specific
hazards. In this case it is assumed that a
study participant who suffers a competing
risk like death will have the same hazard
for the primary outcome, like hospitaliza-
tion, as other study participants who are
at risk for this primary outcome at the
time that death occurs and who share the
same profile of covariate characteristics
at that time. Another way to state this as-
sumption is to say that the competing risk,
meaning here the probability of death, is
independent of the risk or probability of
the primary outcome. For instance, if the
death of a study participant occurs be-
cause of a car accident then it can be con-
sidered independent of hospitalization;
however, if it occurs because of a chronic
medical condition that it probably would
not be independent in this sense.

A second type of assumption yields
competing risks described by hazards of
subdistributions. (Subdistributions in this
context are the distributions of the indi-
vidual outcomes for which study partici-
pants are at risk, e.g., deaths and hospital-
izations.) In this case it is assumed that a
study participant is at risk for the compet-
ing risk outcome but that it does not oc-
cur. (Statistically, this means that a study
participant who suffers a competing risk is
retained in the analytical risk set, i.e., the
set of study participants who are consid-
ered to be at risk of the primary outcome
at a given time point at times subsequent
to the occurrence of the competing risk. In
the cause-specific hazards approach such
a study participant is deleted from such
risk sets at subsequent time points.)




It may seem counterintuitive to the
idea of competing risks to include dead
persons in an analytical risk set after they
have died. The rationale for maintaining
study participant in the risk set becomes
apparent when the characteristic hypoth-
eses and interpretations for the cause-spe-
cific hazards and the hazards of the sub-
distributions are differentiated.

The epidemiologic interest of the re-
searcher in a study for which cause-specif-
ic hazards are appropriate is directed more
toward causal efficacy and risk factors
than real-world effectiveness and event
incidence. The interest of the researcher
in a study for which hazards of subdistri-
butions are appropriate is directed more
toward effectiveness than efficacy.

Another way to differentiate the
two perspectives is to say that the pub-
lic health interest of the researcher in a
study for which cause-specific hazards are
appropriate is directed toward primary
prevention while the hazards of subdistri-
butions approach is more appropriate for
tertiary prevention.

Consider again the example of a
time-to-hospitalization study in which
death is a competing risk. If researchers
are interested in identifying risk factors
for hospitalization, i.e., factors which
cause the hospitalization such that when
the causal nexus between the factor and
hospitalization is interrupted by some
intervention the hospitalization will be
prevented, then they should adopt the
cause-specific hazards approach. The
most (but not only) relevant measure of
association for this type of analysis is a
measure of relative risk such as a hazard
ratio.

If researchers are interested in
identifying the probabilities that persons
with certain characteristics will be hospi-
talized for some specific health condition
like Alzheimer’s disease (AD) so that pub-

lic health officials can make realistic plans
for caring for them, then they should
adopt the hazards of subdistributions ap-
proach. The most (but not only) relevant
measure of association for this type of
analysis is a plot of stratified cumulative
incidence curves showing the cumulative
probability over time of study participants
in groups of interest having a given out-
come and a test for differences between
the curves.

It should now be evident why it is
reasonable in the hazards of subdistribu-
tions approach to assume that dead per-
sons remain in the analytical risk set. Given
areal-world public health research interest
such as described immediately above, dead
persons and persons without AD can be
treated similarly because neither of them
will be in need of hospital services for AD.

However, competing risk models
are not solely used for cessation of ob-
servations due to death. Competing risk
models can be used when the occurrence
of one outcome does not necessarily re-
move the person from eligibility to expe-
rience another outcome. The hazard func-
tions of the competing outcomes, i.e., the
cause-specific hazard functions, and their
temporal behavior can estimate the prob-
ability of one occurring before the other.
For example, going to the hospital does
not prevent the occurrence of disability or
mobility limitations and these events oc-
cur in different temporal orderings. This
was demonstrated for transitions between
states of functional disability.>> The ab-
solute risk per month of functional tran-
sitions between states of no, mild and se-
vere disability and death were calculated
for three predictors: hospitalization, re-
stricted activity, and no intervening event,
respectively, in the presence and absence
of physical frailty. Values for the absolute
risk represent the probability of develop-

55 Gill TM, Allore HG, Gahbauer EA, Murphy TE. Change
in disability after hospitalization or restricted activity in
older persons. JAMA 2010;304:1919—28. PM(C3124926.



ing a specific outcome per unit of time
given the competing outcomes. Thus, this
approach addresses death, as well as mul-
tiple possible outcomes from any disabili-
ty state. A recent approach that combines
the strengths of shared latent variable
model, nonlinear trajectory modeling and
competing risks was recently published.5

Missingness screens® help address
the impact of missing data and provide
guidance in covariate selection for regres-
sion modeling. First, a complete case anal-
ysis is performed to eliminate variables
that have weak associations with the out-
come or strong correlations among them-
selves, and thus to yield a manageable
group of candidate variables. Next, test-
ing for ignorability of the missingnesss® is
undertaken. If the missingness meets the
criteria for missing completely at random
or missing at random then imputation or
weighting can be performed. Next, the
model selection process should be repeat-
ed with the imputed or weighted data set.
Since there are now no missing values tra-
ditional model selection process can be
used. Methods of assessing goodness-of-fit
should be examined, e.g., residual analysis,
influence diagnostics, and goodness-of-fit
statistics. A final crucial step is model val-
idation. If an external validation data set
is not available, then bootstrapping meth-
ods®® should be used to assess the extent
to which bias might have been introduced
into parameter estimates by drawing upon
information from this particular data set
during the process of model selection.
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Appendix

Imputation methods assign plausi-
ble values to missing data. Over the past
two decades, imputation methods for
missing values have been developed and
reviewed and corresponding statistical
software has become available.®® In brief,
single imputation methods substitute a
single value for a missing value and in-
clude replacement with mean, regression
imputation, hot-deck, maximum likeli-
hood estimation, propensity scoring and
approximate Bayesian bootstrap. Most
of these methods incorporate multiple
assumptions and can lead to biased esti-
mates if they are not met. The most com-
monly used method, maximum likelihood
estimation, assumes missing values are
missing at random, but often results in ar-
tificially reduced variances and can lead to
over-correction or modeling of noise. Mul-
tiple imputation addresses the underesti-
mation of variance that occurs with single
imputation by representing missing data
uncertainty. Most methods assume that
variables are normally distributed and can
be represented by a linear function of all
the other variables, and only produce un-
biased results when the data are missing
at random or missing completely at ran-
dom. The basic method involves replacing
each missing value with a set of plausible
values (based on correlated variables),
resulting in multiple different complete
data sets. Each set is then analyzed us-
ing standard procedures and the results
are combined, yielding correct variance
and parameter estimates. For longitudi-
nal data of older adults which experience
death during follow-up two methods for
imputation are sequential and simultane-
ous multiple imputation. The sequential
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ods 2002;7:147—-77; Rubin DB. Multiple imputation
after 18+ years (with discussion). J Am Stat Assoc
1996;91:473—89; Arnold AM, Kronmal RA. Multiple
imputation of baseline data in the cardiovascular
health study. Am J Epidemiol 2003;157:74—84;
Engels JM, Diehr P. Imputation of missing longitudi-
nal data: a comparison of methods. J Clin Epidemiol
2003;56:968-76.




approach imputes missing data at each
time point after removing participants
who died since the previous observation.
In contrast to the time ordering and exclu-
sion of subjects after death in the sequen-
tial approach, the simultaneous approach
imputes all of missing data together, in-
cluding those post-death; then, before the
analysis stage, all of values imputed after
a participant’s death are removed. A stud-
ying comparing these approaches found
removing the decedents from future im-
putation waves yielded more accurate im-
puted values.* However, it was suggest-
ed that improved sequential imputation
method be developed that uses informa-
tion both before and after missing values
for non-decedents.

Summary

This report can only touch on the high-
lights of the methodological considera-
tions and needs for further research when
conducting trials and studies with older
adults. Issues are intertwined as the de-
sign is not separate from the control of
missing data, analytic plans nor sample
size calculations. Collaborative research
teams with expertise for clinical, biosta-
tistics and informatics are required to
address research questions address the
efficacy of treatments for older adults
with MCC. Such research teams are also
needed to address pressing issues of pub-
lic health, such as patient-centered out-
comes of self-rated health, function and
outcomes most important to older adults’
lives.

On such collaborative team biosta-
tisticians ensure that statistical inferences
are sound and informative. Good designs
foster good inference. Standardly-tailored
study designs which better reflect actual

61 Ning Y, McAvay G, Chaudhry S, Arnold A, Allore HG.
Results Differ by Applying Distinctive Multiple Impu-
tation Approaches on the Longitudinal Cardiovascular
Health Study Data. Exp Aging Res 2013;39:(1):27—43.
PMC354738.

clinical care draw informative inferences
about multi-component interventions.
Chance, bias, ambiguity, and unaccount-
ed for data dependencies are potential
threats to good inference. Adjustment
methods for multiple outcomes minimize
the threat of chance; missing data meth-
ods combat bias from losses to follow-up;
and qualitative methods can clarify the
meanings of key ideas in clinical research.
Data dependencies can lead to artificially
small estimates of variability and uncon-
trolled associations between study vari-
ables can cause confounding. To identify
and correctly account for such depend-
encies requires subject matter knowl-
edge gerontological and clinical geriatric
expertise, as well as statistical skill. This
interdisciplinary combination is actively
promoted by the field of Gerontologic Bi-
ostatistics to develop new methods and to
apply these to aging research.
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