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Foreword

Worldwide an increasing number of people
with diabetes are beyond the age of 65
years. For this rapidly growing group of
elderly and very old patients with diabetes
there is a big demand for information
based on randomized controlled trials. In
any case, it is clear that evidence-based
guidelines targeting younger persons can-
not be simply extrapolated to elderly per-
sons without considering their special con-
ditions such as multimorbidity, functional
impairment and the need to evaluate their
individual goals including life perspective
and quality of life.

Evidence-based medicine (EBM) is the in-
tegration of best research evidence with
clinical expertise and patient-oriented val-
ues. Thus we distanced ourselves from
“eminence-based medicine” and compiled
all studies targeting older diabetics in or-
der to present the best evidence-based
guideline. Novel is that two leading asso-
ciations (German Diabetes Association
and German Geriatric Society) combined
their efforts to make a unique guideline. To
our knowledge the first guideline world-
wide that unites aspects of diabetology
with aspects of clinical geriatric medicine.

This guideline documents the wide range
of special procedures for the diagnosis,
treatment and follow-up of diabetes and its
complications with a real focus on older
people. It is invaluable to all those invol-
ved in the treatment, management and care
of older people with diabetes, especially
regarding those with functional decline in
their activities of daily living.

Foreword

The limitation is that the amount of data
available and thus, the basis for evidence-
based judgements for elderly patients with
diabetes mellitus is still unsatisfactory. In
the future, studies on diabetes mellitus and
its treatment should always include an
adequate number of older diabetics, in-
cluding also the very old. Furthermore, it
is crucial that these types of studies are
supplemented with an assessment of the
status of the cognitive and affective func-
tions and mobility, which facilitate a de-
scription of the patient’s situation.

“Add more life To years and not merely
years to life” — Treating diabetes in an
elderly person who suffers from other dis-
eases and is impaired by geriatric syn-
dromes requires clinical attention, experi-
ence and a guideline that collects the evi-
dence we have from studies: The Evidence-
based Guideline ,,Diabetes in The Eld-
erly**.

DR. MED. DR. UNIV. ROM ANDREJ ZEYFANG
Chairman of the Special Interest Group
“Diabetes” in the German Geriatric Society
DGG

Chairman of the Working Group “Diabetes and
Geriatrics” in the German Diabetes
Association DDG
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Methodology for the Preparation
and Revision of Guidelines from
the German Diabetes Association
(DDG)

The scientific and political legitimation of
evidence-based consensus guidelines is
high [Ollenschlager et al., 2000]. This
probably explains the high acceptance of
this type of guideline in comparison with
others [Cabana et al., 1999; Klazinga et al.,
1994]. The EBM strategy for the develop-
ment of the existing guidelines followed
the procedure defined by AHCPR and
SIGN (see Table 1).

The methodological approach for the
guideline development process attempts to
meet the requirements of evidence-based
medicine. It is based upon nationally and
internationally accepted quality criteria
that were defined by the Agency for Health
Care Policy and Research [AHCPR, 1992],
the Evidence-Based Medicine Working
Group [Hayward et al., 1995], the Scottish
Intercollegiate Guidelines Network [SIGN,
1999], the German Association of the Sci-
entific Medical Societies [AWMF, 2004]
and the German Agency for Quality in
Medicine [AZQ, 1999]. A detailed des-
cription has been published separately
(www.leitlinien.de, www.aezq.de).

Selection of the Experts

For each guideline, the managing commit-
tee and the guidelines commission of the
DDG have established panels of experts
composed of recognised authorities in the
relevant fields.

Literature Search

Dr. B. Richter is responsible for the coordi-
nation between the expert panel and the
work group in the selection of the literature
search terms.

For each project group, a complete search
strategy of medium sensitivity is developed
for the Ovid-operated MEDLINE database,
for example, and later adapted to the Coch-
rane Library and Embase. If necessary, a
supplementary search in other data-bases is
conducted. The list of references obtained

Methodology

from the various databases are checked for
duplicates by using a bibliographic pro-
gramme, sorted according to publication
year, and converted into PDF files. The
titles and abstracts are sent to the experts
per e-mail. Definition of the originnal pa-
pers to be procured for the experts. To
guarantee transparency and reproduci-
bility of the literature search, the search
strategies and terms are published in the
appendix of every guideline.

Appraisal and Evaluation

Experienced physicians and biometrists
classify the studies and analyses of study
designs on the basis of their scientific con-
clusiveness into levels of evidence I-1V as
proposed by AHCPR and SIGN (see Table
1). When opinions diverged, the case is
discussed and classified by consensus.
Evidence is evaluated according to inter-
nationally accepted quality criteria (see
above). Clinical studies are divided into
different levels corresponding to their sci-
entific validity and significance and, ad-
ditionnally, weighted according to their
clinical relevance. For example, meta-
analyses of randomised controlled clinical
studies and randomised controlled studies
receive the highest ranking.

The weighting of the final intervention
recommendations (screening, prevention,
diagnosis, treatment and rehabilitation)
with strengths of recommendation A to C
is undertaken by clinically experienced ex-
perts based on the supporting evidence and
clinical relevance.

In areas in which the clinical evidence
must be weighted differently from the sci-
entific evidence, the strength of recom-
menddation is determined by interdis-
ciplinary consensus (see Table 2).
Recommendations for which there is insuf-
ficient or no external evidence available,
but are known to be indispensable from
clinical experience, could receive the high-
est strength of recommendation A.

In contrast, interventions for which levels
of evidence la or Ib exist, could receive the
lowest strength of recommendation if their
clinical significance is only marginal. The
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necessary transparency is achieved through
the linking of both the supporting external
evidence and the strength of recom-
mendation to the respective recommend-
dations (see Table 1).

Preparation Process

After the conclusion of the systematic lit-
erature search by the Cochrane Metabolic
and Endocrine Disorders Group and peer
review by the experts, a draft version of the
guidelines is formulated based on the core
statement of the documented and evaluated
publications.

Levels of Evidence (level)

Methodology

comments, supplementary information and
suggestions for modifications.

All suggestions received before printing
are discussed by the expert group and are
taken into consideration commensurate
with their relevance. The diabetes guide-
lines are examined again by the guideline
commission and adopted by the managing
committee of the DDG.

Each evidence-based diabetes guideline is
first published in the journal “Diabetes and
Metabolism;” each actualisation is pub-
lished in the web site of the DDG
(www.deutsche-diabetes-gesellschaft.de).

la |Evidence based on meta-analyses of
randomised controlled studies

Strength of Rec- | Supporting Evidence
ommendation

Ib |Evidence based on at least one ran-
domised controlled study

Ila |Evidence based on at least one well-
planned, nonrandomised controlled
study

A Level of evidence la,
Ib or from the clinical
point of view first
class

IIb |Evidence based on at least one well-
planned, nonrandomised and not con-
trolled clinical study, e.g., cohort
study

B Level of evidence lla,
Ib, 1 or from the
clinical point of view
second class

111 | Evidence based on well-planned,
nonexperimental, descriptive studies,
such as e.g., comparative, correla-
tion, or case-control studies

C Level of evidence IV
or from the clinical
point of view third
class

IV | Evidence based on reports from ex-
pert committees or expert opinions
and/or clinical experience of recog-
nised authorities

Table 1: Published papers are classified into levels
of evidence based on their scientific validity [modi-
fied according to AHCPR, 1992; SIGN, 1996]

Additionally, internal evidence (unpub-
lished results of studies, experience of ex-
perts) from rounds of discussions with
competent experts and experts from related
disciplines, are integrated into the draft
version.

The discussion draft, after checking for
practicability and plausibility and revision,
is published in the web site of the DDG.
Thus, the draft is presented to a wider fo-
rum for critical evaluation with a call for
active participation in the compilation of
the guidelines through the contribution of

Table 2: Weighting and recommendation with
strengths of recommendation [modified according
to AHCPR, 1992; SIGN, 1996]

Further Development of Guidelines

The existing guidelines are scientifically
valid guidelines on the selected priority
diseases. Important information: The dia-
betes guidelines do not include dia-
grammatic procedural instructions and al-
gorithms. This function is fulfilled by the
clinical practise guidelines, which are
based on the scientific guidelines and con-
tain all guideline-relevant aspects for prac-
tical implementation including algorithms
(clinical practise guidelines of the German
Diabetes Association, 2001).

Furthermore, a patient version has been
drawn up, in which these recommendations
are explained in language easily under-
stood by patients and which is available in
the internet (www.diabetes-deutschland.-
de).
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Internationalization of Guidelines

The internationalization of the German
guidelines constitutes an important de-
velopment. This includes consideration of
European guidelines within the German
guidelines as well as translation of the
German versions and their implementation
in other European countries and beyond.

In the context of internationalization two
German guidelines already have been
translated into English, among them “Psy-
chosocial Aspects of Diabetes” and “Dia-
gnosis, Therapy and Longterm Manage-
ment of Neuropathy Type 1 and Type 2
Diabetes mellitus”. A proper and scienti-
fically correct translation was assured by
hiring a scientist whose native language is
English, by proof reading through experts
from the guidelines expert committee and
by authorizing the translation through the
speaker of the expert committee. Further-
more the guideline “Nutrition and Diabetes
mellitus”, which has been developed in
coordination with the German Diabetes
Society (DDG) is already available as an
English language European version, has
now been translated into German.

The evidence-based guidelines are valid
until May 2007. The diabetes guidelines
will be updated in a timely manner should
new and relevant scientific findings be-
come available.

Financing of the Guidelines

These guidelines were prepared by the sci-
entific medical association (German Dia-
betes Association) independent of interest
groups.

They are financed with funds from the
German Diabetes Society and the National
Diabetes Action Forum (Nationales Ak-
tionsforum Diabetes, NAFDM), which is
coordinated by the German Diabetes Union
(Deutsche Diabetes-Union. A portion of
the funds was raised from membership
dues and donations and from the fees paid
by companies for their exhibits at the an-
nual DDG congress. Additional funds were
raised as uncommitted donations to the

Methodology

DDG from the German Industry Forum for
Diabetes (IFD).

All experts worked voluntarily and re-
ceived no remuneration. Travel and offices
expenses were reimbursed according to the
directives of the DDG, which are based on
prevailing university guidelines.

Duesseldorf and Karlsburg, May 2006

PrROF. DR. WERNER A. SCHERBAUM
Chair of the guidelines commission of the DDG

PROF. DR. WOLFGANG KERNER
President of the DDG
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1 Introduction

The goal of this guideline is to present the
most important clinical aspects of diabetes
mellitus in people over 65 years on the ba-
sis of study results and to give practical
treatment advice for the care and improv-
ing the quality of life of these patients.

The guideline at hand concentrates entirely
on the subject “diabetes in the elderly” and
deliberately deviates in some technical as-
pects from existing guidelines of the DDG.
This is due, in part, to the age-specific sub-
ject that is touched upon in almost all pre-
sent guidelines of the German Diabetes
Association (DDG). Special attention was
given to the conformity with other diabetes
guidelines; however, in some sections
there is also a differentiation between this
and previous diabetes guidelines. Further-
more, the current data situation, which in
many areas did not allow an indisputable
recommendation, requires cautious evalua-
tion of the available knowledge. Important
find-ings from studies in younger people
with diabetes mellitus were included when
required for comprehension. These find-
ings were not uncritically transferred, ex-
trapolated or applied to older people. The
guideline is meant to examine the topic
“diabetes in the elderly” coherently and
comprehensively and also provide recom-
mendations for areas that are not ade-
quately corroborated through studies.
Diabetes mellitus is the most frequent co-
morbidity of old age [Harris MI, 1993,
level 111]. In industrialised nations, such as
Germany, every second person with diabe-
tes mellitus (currently ca. 52.2 per cent) is
over 65 years old [King H et al., 1998,
level 111].

Diabetes mellitus is a chronic metabolic
disease of global magnitude: the world-
wide prevalence was between 147 and 154
million cases in 2000. In the coming years,
the proportion of people with diabetes mel-
litus will dramatically rise due to the
demographic development (until 2010, an
annual growth of between 5.8 and 7.4 mil-
lion cases is expected) [Amos AF et al.,
1997, level 1I; King H et al., 1998, level
1.

Bibliography

The number of health care service claims
for elderly people with diabetes (60 to 74
years old) is two to three times higher than
that for the general population of the same
age [Damsgaard EM, Froland A et al.,
1987, level I11].

The cost to the health care system for eld-
erly people with diabetes is two to three
times higher than that for elderly nondia-
betics. A large part of the costs go into the
treatment of diabetic sequelae (e.g. foot
ulcers) and into the necessary treatment
follow-up [Damsgaard EM, 1990, level
1.

Elderly people with diabetes require treat-
ment concepts that differ from that of
young people with diabetes due to the se-
uelae of this metabolic disease (e.g. vascu-
lar complications), age-dependent func-
tional deficits, the susceptibility to hypo-
glycaemia and the necessary inclusion of
caretakers and medical attendants [Hendra
TJetal., 1997, level IV].

The complexity of the disease due to the
longterm complications necessitates a ba-
lanced cooperation between the profession-
nal health care providers (e.g. nursing staff,
general practitioner, specialist for internal
medicine, diabetologist, geriatrician, oph-
thalmologist, nephrologist, dietician, po-
diatrist) and family members who partici-
pate in the care [Sinclair AJ et al., 1994,
level 1V].

2 The Geriatric Patient

2.1  Definition

Geriatric patients are generally older than
65 years old and have disabilities that af-
fect daily life, which mostly develop as a
consequence of multimorbidity and that
negatively affect the quality of life.

2.2 Characteristics of Geriatric Patients

e Increased vulnerability due to phy-
siological age-related changes

e Multimorbidity with multiorgan in-
teractions

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 8
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e Deficits in several functional areas:
at the organ, personal or social le-
vels

e Increased instability in the somatic,
cognitive and affective areas, de-
creased adaptability and limited
ability to compensate

e Affective and communicative dis-
turbances

e Atypical symptom presentation,
lowered spontaneous recovery, in-
creased need for rehabilitation

e Frequent presence of geriatric syn-
dromes and problems (inconti-
nence, constipation, tendency to
fall, chronic wounds, malnutrition,
depression, dementia, chronic pain,
sleep disorders, polypharmacy)

e Impending loss of independence,
development of the need for care

e Often insufficient or incorrectly re-
acting social support system

e Great variability in the findings

e Increased susceptibility to iatroge-
nic injuries (e.g. through changed
pharmacokinetics)

3 Epidemiology — Morbidity and Mortality
Risks

3.1 Prevalence

The prevalence of diabetes mellitus in
Germany rises with increasing age. Data
from the former GDR (1987) show that 14
per cent of the men and 16.2 per cent of the
women in the 65 to 69-year old age group
have diabetes. The highest rate is attained
between the ages of 75 to 79 with 15.6 per
cent in men and 20.5 per cent in women
(WHO criteria from 1985) [Michaelis D et
al., 1987, level 111]. With further advancing
age, the prevalence of diabetes mellitus
continually sinks; the proportion in the
over 95-year olds is 5.07 per cent of the
men and 6.02 per cent of the women
[Janka HU et al., 2000; compare Tab. 1].
More recent data from southern Germany
(2000) show a prevalence of diabetes mel-
litus among the 65 to 69-year olds of 22.2
per cent in the men and 16.4 per cent in the

Bibliography

women. Between the ages of 70 to 74, 23.1
per cent of the men and 17.0 per cent of the
women have diabetes mellitus (WHO crite-
ria von 1999). On the average, about half
of the cases of diabetes mellitus were pre-
viously undetected [Rathmann W et al.,
2003].

Unfortunately comparison of the data from
1987 and 2000 is limited due to the differ-
ent geographical regions and the fact that
the WHO criteria for the diagnosis of dia-
betes mellitus were modified in the in-
terim. However, the continual rise in the
prevalence of diabetes, which was par-
ticularly pronounced in older people, was
already observed in the GDR population
from 1960 to 1987 [Michaelis D et al.,
1991, level I1].

The prevalence of diabetes mellitus in
Europe in the over 70-year olds varies with
age, sex and country between 5.6 per cent
(70 to 73-year old men, Poland) and 56.5
per cent (80 to 89-year old women, Spain)
(WHO and ADA criteria) [The Decode
Study Group, 2003]. Europeans have a
moderate to low prevalence of diabetes
mellitus in comparison with other ethnic
groups worldwide, as far as the age- and
sex-specific prevalence of diabetes melli-
tus is reported.

The proportion of men in Germany with
impaired glucose tolerance is 19.5 per cent
in the 65 to 69-year olds and 22.8 per cent
in the 70 to 74-year olds. The values for
women are 18.7 per cent in the 65 to 69-
year olds and 18.9 per cent in the 70 to 74-
year olds [Rathmann W et al., 2003].
These values are comparable with results
from the USA and Finland [Harris MI et
al., 1987, level 1lI; Harris Ml, 1990 level
I11; Hiltunen L et al., 1994, level I11].
Cross-sectional and prospective studies
have shown that because blood glucose
levels after glucose loading increase with
age (ca. 0.83 mmol/l per decade) and fast-
ing blood glucose levels increase only 0.06
to 0.11 mmol/l per decade, the frequency
of hyperglycaemia after stress increases
with age [The Decode Study Group, 1999,
level 111]. Hence, the prevalence of undi-
agnosed diabetes mellitus in Europe is un-
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derestimated, particularly in the elderly
and female populations when only the fast-
ing blood glucose is tested [The Decode
Study Group, 2003]. Although between the
ages of 40 and 60, more men are affected
than women, the relationship reverses itself
after age 60 [Hauner H, 1998, level 1V;
Helmert U et al., 1994].

3.2 Morbidity

A differentiated classification of the com-
plication frequency in people with diabetes
mellitus is undertaken in the chapters
“Complications” and “Geriatric  Syn-
dromes”. Further details are also found in
the evidence-based diabetes guideline
“Epidemiology and Course of Diabetes
mellitus in Germany” [Janka HU et al.,
2000].

3.3 Mortality

The relative mortality risk in older people
with diabetes mellitus is increased, even
when diabetes is first detected at the age of
60 and also even after the age of 75. The
cause of death is primarily coronary heart
disease and cerebrovascular diseases [Sin-
clair Ad et al., 1997, level 1V].

Insurance statistics from the USA point out
that the life expectancy of people who have
been diagnosed with diabetes mellitus be-
tween the ages of 60 and 70 is five years
shorter than in the insured general popu-
lation [Goodkin G, 1975, level I11]. Also in
the American NHANES study, the life ex-
pectancy of people with diabetes in com-
parison with nondiabetics in the 55 to 64-
and in the 65 to 74-year old age group was
about eight years and four years shorter,
respectively [Gu K et al., 1998, level I11].
An European study showed in an age and
sex adjusted evaluation that for persons
between 60 and 79 years, there is an in-
creased mortality for those with diabetes
mellitus, for those with fasting hypergly-
caemia and for those with an isolated inci-
dence of stress hyperglycaemia of 1.9 (95
per cent Cl: 1.6 to 2.2), 1.8 (1.5 to 2.3) and
1.6 (1.1 to 2.3), respectively [The Decode
Study Group, 1999].

Bibliography

3.4 Costsin Germany

The costs for treating diabetes mellitus in
Germany lie, depending on the number of
concomitant diseases about 1.3 to 4.1-fold
higher than for other patients [Liebl A et
al., 2001, level I11].

In the German arm of the CODE-2 study,
the average age of people with type 2 dia-
betes was 67 years old. Eighty-one per cent
of the patients were treated with drugs and
19 per cent were treated exclusively with
diet and exercise. Every tenth patient
needed nursing care. The total costs were
between EUR 3,359 and 4,500 per patient.
Fifty per cent of the costs were accounted
for by stationary treatment, 13 per cent by
outpatient care and 27 per cent by the
treatment with drugs [Liebl A et al., 2001,
level 111; Schwenk S, 2002, level 111].

The drug expenses for the 60 to 79-year
olds are comparable to that for the 40 to
59-year olds. The expenses for the over 79-
year olds is somewhat lower; this applies
to all prescribed drugs including oral anti-
diabetic agents and insulin, as well as
blood glucose test strips [Schwenk S,
2002, level I111].

The total costs for people with diabetes
mellitus amount to per year and person be-
tween EUR 3,359 and 4,500 (DM 9,018)
[Liebl A et al., 2001, level I1I; Schwenk S,
2002, level 111].

With EUR 3,538, the sum of the average
costs for the 60 to 79-year olds was ap-
proximately 20 per cent above that of the
40 to 59-year olds (EUR 2,840) and was
comparable with that of the over 79-year
olds (EUR 3,436) [Schwenk S, 2002, level
I11]. Presumably untreated diabetes-related
dysfunctions, in particular mental deterio-
ration processes in older people are associ-
ated with very high costs [Meerding WJ et
al., 1998]. Estimated costs for six months’
treatment of depression EUR 1,872 +/- 140
versus EUR 2,622 +/- 413 for untreated
cases [Revicki DA et al, 1998]; inconti-
nence EUR 3,565 annually [Wagner TH et
al., 1998]; EUR 18,408 for mild, EUR
30,096 for moderate, and EUR 36,132 for
severe forms of dementia annually [Leon J
et al., 1998]; falls with injury sequelae
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EUR 19,440 annually [Rizzo JA et al.,
1998].

Recommendation:

Even in elderly people for whom the dia-
gnosis of diabetes mellitus is made after
the age of 60, there is a higher mortality
rate in comparison with nondiabetics.
The costs for elderly people with dia-
betes (over 60 years) are higher than for
younger diabetics (under 60 years old)
and are attributable to the more fre-
quent hospital stays in particular. A de-
monstrative reduction of the thera-
peutic expenses for diabetes mellitus can
probably be achieved only through the
prevention or treatment of macro-
vascular complications, diabetes-associ-
ated dysfunctions and geriatric syn-
dromes. (strength of recommendation B
/ grade of evidence D)

4 Definition, Classification and Diagnosis of
Diabetes mellitus and Impaired Glucose Tol-
erance in the Elderly

4.1 Definition

Diabetes mellitus is defined as a regulatory
dysfunction of metabolism mainly char-
acterised by chronic hyperglycaemia. The
underlying cause may be impaired insulin
secretion, diminished effectiveness of insu-
lin or also both. Chronic hyperglycaemia
leads to diabetes-specific microangiopathy
that, in turn, causes sequelae primarily in
the eyes, kidneys and nervous system.
chronic hyperglycaemia also leads to dia-
betes-associated macroangiopathy that, in
turn, leads to complications primarily in
the heart, brain and peripheral arteries.
Detailed definitions of diabetes mellitus
type 1 and type 2 are presented in the evi-
dence-based diabetes guideline “Defini-
tion, Classification and Diagnosis of Dia-
betes mellitus” [Kerner et al., 2001].

The definition of diabetes mellitus on the
basis of blood glucose levels is inde-
pendent of age.
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4.2 C(lassification

The classification of diabetes mellitus is
found in the guideline “Definition, Classi-
fication and Diagnosis of Diabetes melli-
tus” [Kerner et al., 2001].

Type 2 diabetes is the most frequent form
of diabetes in elderly people (90 per cent).
Type la diabetes is diagnosed in 4 to 15
per cent of the older people with a first
manifestation of diabetes mellitus and in
up to 21 per cent of the insulin-injecting
diabetics (late autoimmune diabetes in
adults, LADA) [Kilvert A et al., 1986,
level Ilb; Laakso M et al., 1985, level I11].
There is no clinical data that indicate that
elderly patients with late-onset auto-
immune diabetes, LADA, benefit from a
specific therapy [Pozzilli et al., 2001].

Recommendation:

Whether an immunological differenttia-
tion between type 1 and type 2 diabetes
mellitus in elderly diabetics is useful for
the treatment is presently still disputed
and cannot be resolved in the existing
studies. The possibility of a primary
need for insulin should be considered.
The development of ketoacidosis is also
possible in elderly patients. (strength of
recommendation C / grade of evidence
D)

5 Screening and Diagnosis

5.1  Screening of Older People

In 1987 it was already assumed that the
prevalence of undiagnosed diabetes in the
65 to 74-year olds in USA (9.4 per cent)
was comparable with the prevalence of di-
agnosed diabetes (9.3 per cent) [Harris Ml
et al., 1987, level I11]. In a patient sampling
conducted in 2000 in the region of Augs-
burg, Germany, over 40 per cent of the 55
to 74-year olds had impaired glucose toler-
ance or diabetes mellitus. Half of the cases
were not previously diagnosed. The HbA;.
level of patients with recently diagnosed
diabetes mellitus was very low, 6.2 per
cent; the clinical relevance of this finding
is unclear [Rathmann W et al., 2003].
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People with undiagnosed diabetes mellitus
also have with high probability dys-
lipidaemia, high blood pressure and are
overweight. Moreover, they have a sig-
nificantly higher risk for coronary heart
disease, stroke and peripheral vascular dis-
ease in comparison with people who do not
have diabetes mellitus [Klein R, 1995,
level 111].

Nevertheless, the benefit of a population-
wide diabetes screening has not been
proven [Berger M, 2001]. Outcome studies
from England and estimates based on the
NHANES data [Lawrence et al., 2001]
come to the conclusion that only a screen-
ing of high-risk populations is clinically
and economically advisable. Score systems
based on risk predictors are possibly supe-
rior to glucose measurements for predict-
ing diabetes [Lawrence JM et al., 2001;
Stern MP et al., 2002].

Predictors for the potential development of
diabetes mellitus are, for example, over-
weight (body mass index [BMI] above 27
kg/m?), first degree relatives with diabetes,
arterial hypertension (blood pressure above
140/90 mm Hg), dyslipidaemia (HDL be-
low 35 mg/dl or triglyceride above 250
mg/dl), impaired fasting glucose or im-
paired glucose tolerance.

For middle-aged persons with an impaired
glucose tolerance (IGT) but no diabetes, a
change in the lifestyle (lifestyle intervene-
tion) [Knowler WC et al., 2002, level Ib;
Pan XR et al., 1997, level lla; Tuomilehto
J et al.,, 2001, level Ila] and/or also phar-
macological intervention (acarbose, met-
formin), but with lower success rates [Chi-
asson JL et al., 2002, level 1b; The Diabe-
tes Prevention Program (DPP), 2002, level
I1b], can reduce the frequency of conver-
sion to diabetes mellitus. Study results on
older persons are not available.

Recommendation:

The benefit of a population-wide dia-
betes screening has not yet been demon-
strated. For existing risk factors for dia-
betes mellitus (e.g. overweight, first de-
gree relatives with diabetes, hyperten-
sion, dyslipidaemia, IGT, IFG) and
therapeutic follow-up, testing for dia-
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betes by means of fasting blood glucose
and postprandial blood sugar tests or, if
necessary, through a 2-hour blood glu-
cose test should be performed once an-
nually in elderly persons. (strength of
recommendation C / grade of evidence
D)

5.2 Diagnosis

The new diagnostic criteria of the ADA
[American Diabetes Association 2000,
level 1V] have been used since 1997. The
diagnosis is made on the basis of fasting
blood glucose level [Kerner W et al.,
2001]. These criteria were largely adopted
from the diabetes guideline “Definition,
Classification and Diagnosis of Diabetes
mellitus” [Kerner et al., 2001].
e fasting plasma glucose levels below
110 mg/dl are regarded as normal
e fasting plasma glucose levels of
110 mg/dl or higher are regarded as
abnormal fasting glucose; if appli-
cable an oral glucose tolerance test
(oGTT) should be performed
e fasting plasma glucose levels of
126 mg/dl or higher are regarded as
diabetes mellitus (retesting on the
next day is necessary)
There are no separate diagnostic criteria
for elderly people with diabetes mellitus.
Glucose tolerance testing has shown that
blood glucose level increases between 6
and 15 mg/dl per decade of life, whereas
the fasting glucose level increases by only
0.7 mg/dl per decade of life in men and by
2.0 mg/dl in women [Barrett-Conor E,
1980, level I1I]. In elderly persons, the
probability is higher than for younger per-
sons that diabetes mellitus will be detected
through the 2-hour blood glucose level as
specified in the old WHO criteria from
1985 than by the fasting blood glucose
level, which is recommended in the new
ADA criteria [Barrett-Conor E, 1980, level
I11; Wahl PW et al., 1998, level I11].
Independent of age, a higher prevalence of
diabetes mellitus has been detected through
the application of the new ADA criteria
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[Decode Study Group 1998, level IlI; The
Decode Study Group, 1999, level I11].

Recommendation:

For establishing a diagnosis, the quality-
assured determination of fasting plasma
glucose is recommended despite its lim-
ited sensitivity. In contrast to the guide-
line “Definition, Classification and Di-
agnosis of Diabetes mellitus” [Kerner W
et al, 2001], performing the oral glu-cose
tolerance test (0GTT) for impaired fast-
ing glucose (IFG) is not routinely rec-
ommended due to poor practicability
and low retest reliability. If a lifestyle
intervention is possible and appears ad-
visable for older persons with suspected
diabetes mellitus, an oral glucose toler-
ance test can be performed in addition
to the determination of the fasting blood
glucose. (strength of recommendation C
/ grade of evidence C)

6 Pathogenesis of Diabetes mellitus Type 2 in
the Elderly

Complex interactions between genetic
variables, day to day habits and age-related
changes in the glucose metabolism all play
a fundamental role in the pathogenesis of
diabetes mellitus type 2 [Meneilly GS et
al., 1995, level IV].

Eating habits that include high fat con-
sumption, little exercise or reduced muscle
mass favour the development of diabetes
mellitus in the elderly [Feskens EJ et al.,
1995, level I11].

7 First Manifestation of Diabetes mellitus in
the Elderly

Diabetes mellitus often begins without
symptoms or only with unspecific symp-
toms. Typical symptoms such as polydip-
sia and polyuria are observed rarely in dia-
betes mellitus type 2 and in the elderly
since the sensation of thirst in older people
is reduced and the renal threshold value for
glucose may be elevated [Samos LF et al.,
1998, level 1V].

Hypertension and/or cardiovascular disease
has been found in over half of the recently

Bibliography

diagnosed diabetics [Andersson DK et al.,
1995, level I11].

The first manifestation of diabetes mellitus
rarely occurs as a coma caused by hyper-
osmolarity or ketoacidosis [Small M et al.,
1988, level 111]. More frequently diabetes
mellitus type 2 is diagnosed on the basis of
specific diabetic complications [Morley JE
et al., 1990, level IV; Samos LF et al.,
1998, level 1V].

Some rare, but potentially diabetes-specific
age symptoms have been described: peri-
arthropathy of the shoulder, neuropathic
cachexia, diabetic amyotrophy, diabetic
dermopathy and malignant otitis externa
[Ellenberg M, 1974; Friedmann NA et al.,
1989, level 111; Morley et al., 1990, level
IV; Samos LF et al., 1998, level 1V].

Recommendation:

For all acute diseases and for the occur-
rence of unspecific diabetes-associated
disorders (e.g. for vascular diseases, hy-
pertension, overweight, de-pression,
progressive loss of mental capacity, re-
current urinary tract infections, erectile
dysfunction etc), the blood glucose con-
centration of even nondiabetic elderly
patients should be measured and the
hyperglycaemia treated. After the acute
disease has subsided, the glucose me-
tabolism should again be tested.
(strength of recommendation B / grade
of evidence C)

8 Blood Glucose Control and Diabetes-
Associated, Acute and Chronic Complications

Numerous studies have demonstrated that
the high rate of diabetes-specific com-
plications, the mortality rate and the devel-
opment of geriatric syndromes are corre-
lated with higher blood glucose levels even
in the elderly [Andersson DK et al., 1995,
level I11; Kuusisto J et al., Diabetes 1994,

level I1I; Kuusisto J et al., Stroke 1994,
level I1l; Nathan DM et al., 1986, level
11].

In the United Kingdom Prospective Dia-
betes Study (UKPDS), it was shown in re-
cently diagnosed middle-aged diabetics
that by lowering the blood glucose level
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(reduction of the HbA; level by 0.9 per
cent) over 12 years, the microvascular, but
not (in any case not for the long-term) the
macrovascular complications or total mor-
tality were significantly decreased [Gadsby
R, 1998, level Ib; UK Prospective Diabetes
Study (UKPDS) Group, 1998, level Ib].
Based on the results of several studies on
collectives of younger people with diabetes
in intensive care stations, it is likely that a
normoglycaemic blood sugar level is a
positive factor in view of complications
and mortality from serious acute diseases
for even elderly diabetic patients [Malm-
berg K et al., 1995; van den Berghe G et
al., 2001].
Diabetes-associated complications and fin-
dings continue to develop even in very old
diabetic patients [Konen JC et al., 1996,
level 111]. A rise in diabetes-specific com-
plications with increasing age is docu-
mented for:

e Ischaemic heart diseases

e Stroke

e Peripheral vascular diseases

e Retinopathy [Cohen DL, 1991,

level 1]

Recommendation:

The treatment of older people with dia-
betes mellitus should be an indivi-
dualised therapy. The target value for
blood glucose level or HbA. level should
be discussed with the patient and should
be oriented on quality of life, the age, the
functional status, the life expectancy and
the primary therapeutic goals of the pa-
tient. Normally, the desired HbA;. level
lies below 8 per cent. A stricter control
of the blood glucose level should be un-
dertaken when serious acute diseases,
diabetes-associated symptoms or influ-
enceable geriatric syndromes are pre-
sent. The family physician should also be
alert for the presence of diabetes-
associated complications or concomitant
diseases in elderly patients without
known diabetes mellitus. If such compli-
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cations are present, diabetes mellitus
should be excluded.

(strength of recommendation B / grade
of evidence D)

9 Complications, Sequelae and Concomitant
Diseases

9.1 Cardiovascular Complications

The life expectancy of people with diabe-
tes is primarily limited by cardio-vascular
complications [Gu K et al., 1998, level I11]
(see also evidence-based diabetes guideline
“Diabetes and the Heart” [Standl E et al.,
2002)).

The incidence of cardiovascular diseases is
twice as high for elderly patients with dia-
betes mellitus as that for patients without
diabetes mellitus (men 2.1-fold, women
1.8-fold) [Kannel WB, 1997, level IV].
Because cardiovascular outcomes are not
significantly reduced by improved blood
glucose control alone in younger people
with diabetes mellitus [UK Pros-pective
Diabetes Study (UKPDS) Group, 1998,
level Ib], it is assumed that this is also true
for older diabetics.

The extent of a cardiac insufficiency and
mortality can probably be lowered in older
patients through strict blood pressure con-
trol [UK Prospective Study Group, 1998,
level Ib] (further information in chapter
11.4). Lipid-lowering agents pre-sumably
reduce the risk cardiovascular outcomes in
both diabetic and nondiabetic elderly, in-
dependent of the of the chol-esterol level
[Shepherd J et al., 2002 level Ib; The Anti-
hypertensive and Lipid Lowering Treat-
ment to Prevent Heart Attack Trial
(ALLHAT-LLT), 2002, level 11b].

Recommendation:

Cardiovascular risk factors, such as
positive family medical histories, over-
weight, smoking, dyslipidaemia, hyper-
tension, hyperglycaemia should also be
identified in elderly patients with diabe-
tes mellitus. (strength of recom-
menddation A / grade of evidence B)
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9.2  Cerebrovascular Complications

The incidence of strokes clearly increases
with age regardless of the presence of dia-
betes mellitus [Stegmayr B et al., 1995,
level 111]. Epidemiological studies have
shown a 2 to 3-fold increased incidence for
strokes in people with diabetes mellitus of
all age groups in comparison with non-
diabetics. The age-adjusted relative risk is
for men about 2.7 and for women 3.8
[Kannel WB et al., 1979, level IlI; Steg-
mayr B et al., 1995, level Il1]. People with
diabetes mellitus of all ages have higher
mortality after a stroke in com-parison
with nondiabetics, more major functional
deficits (among others, decreased mental
capacity), disabilities and a higher prob-
ability of suffering from a second stroke
[Mankovsky BN et al., 1996, level 1V].
Significant indicators for a stroke in people
with diabetes mellitus are:

e elevated fasting and 2-hour blood
glucose levels
elevated HbA. level
elevated blood pressure
atrial fibrillation
duration of diabetes [Kuusisto J et
al., Stroke 1994, level 1]
Lowering the blood glucose level alone
does not lead to the reduction of the inci-
dence of strokes in younger people with
diabetes mellitus [UK Prospective Study
(UKPDS) Group, 1998, level Ib]; this
probably also applies to elderly people.
The reduction of blood pressure, however,
presumably lowers the incidence of strokes
also in the elderly [UK Prospective Dia-
betes Study Group, 1998, level 1b].

Recommendation:

Older people with diabetes mellitus
should be examined for the sequelae of
high blood pressure and atrial fi-
brillation. The blood pressure should be
stabilised below a maximum of 140/90
mm Hg if it is tolerated by the patients.
For primary and secondary prevention,
an oral anticoagulant or acetylsalicylic
acid (ASA) is recommended for atrial fi-
brillation after taking into consideration
the risks and benefits of both. ASA is
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also recommended, in addition to con-
scientious diabetes monitoring, in the
early phase of therapy after a stroke.
(strength of recommendation A / grade
of evidence B)

9.3  Complications of the Eye

Diabetic retinopathy is the most common
diabetes-specific eye disease and the most
frequently occurring microvascular com-
plication. Diabetic retinopathy occurs in
32.9 per cent of the patients who were at
least 70 years old when diabetes was diag-
nosed and up to four years after the onset
of the disease; after 5 to 14 years, the
prevalence is 34.8 per cent and after 15
years, 55.6 per cent [ Klein R et al., 1984,
level 111]. The number of patients blinded
by diabetic retinopathy in North Rhine
doubled from 1978 to 1997 [Bertram B et
al., 1997].
The severity of diabetic retinopathy posi-
tively correlates with:

« Duration of the disease

. HbAlC level

. Diagnosis at a young age

« High systolic blood pressure

« Insulin therapy

. Proteinuria

« Low body weight [Klein R et al.,

1984, level I11].

It is not an age-related disease [Standl et
al., 1997].
Strict blood glucose control helps prevent
the development and progression of retino-
pathy. The incidence of blindness cannot
be significantly reduced by strict blood
glucose control in people with diabetes
mellitus; however, blindness probably oc-
curs later in the course of diabetes mellitus
[UK Prospective Diabetes Study (UKPDS)
Group, 1998, level Ib].
Strict blood pressure control slows the
progression of retinopathy; however, it nei-
ther reduces the deterioration of vision nor
the number of cases of blindness [UK Pro-
spective Diabetes Study Group. 1998, level
Ib]. Still, there are indications that an ag-
gressive diabetes therapy with insulin dur-
ing the first year can worsen retino-pathy
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[Tovi J et al., 1998]. Likewise, cataract,
age-related macular degeneration and
open-angle glaucoma are frequent causes
of blindness in older people with diabetes
mellitus, whereby it is unlikely that there is
a causal connection between glaucoma and
diabetes mellitus [Hiller R et al., 1983,
level 11I; Klein R et al., 1992, level IlI;
Klein BE et al., 1994 level 1ll; Tielsch et
al., 1995].

Recommendation:

The DDG recommends that elderly peo-
ple with diabetes mellitus should be ex-
amined by an ophthalmologist at least
once a year and to the same extent as
younger patients. Depending upon the
examination results and the state of
health, the frequency of the exami-
nations can be varied. The examinations
should include tests for other frequently
occurring eye diseases in elderly people,
for example, age-related macular de-
generation, glaucoma and cataract and
not just diabetic retinopathy.

(strength of recommendation B / grade
of evidence D)

9.4  Complications of the Kidney

Twenty-five years after the onset of diabe-
tes, 57 per cent of the persons with type 2
diabetes develop persistent protein-uria
[Hasslacher C et al., 1989, level 1l1] (see
also the DDG evidence-based diabetes
guideline “Diagnosis, Treatment and Fol-
low-up of Diabetic Nephropathy” Hassla-
cher C et al., 2000).

Before persistent proteinuria is assessed as
a complication of diabetes mellitus, other
causes should be excluded. Other causes
include high blood pressure, cardiac in-
sufficiency, nondiabetic renal diseases and
urinary tract infections [Ritz E et al., 1996,
level 1V]. Proteinuria or albuminuria is not
a specific marker for diabetic nephropathy
in older people with diabetes mellitus. It
could be, among other things, a symptom
of generalised vascular damage or renal
artery damage, high blood pressure and/or
of a treatment with diuretics [Ritz E et al.,
1996, level IV]. Intensive glucose control
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delays the occurrence and progression of
microalbuminuria [UK Prospective Dia-
betes Study (UKPDS) Group, 1998, level
Ib]. Strict blood pressure control reduces
the occurrence of albuminuria in younger
people with diabetes mellitus [UK Pros-
pective Diabetes Study Group, 1998, level
Ib]. This presumably also applies to elderly
people with diabetes mellitus.

The benefit of the primary application of
AT1 antagonists and ACE inhibitors for
the specific treatment of diabetic nephro-
pathy has been demonstrated only in
younger people with diabetes mellitus
[Heart Outcomes Prevention Evaluation
Study Investigators, 2000]; a benefit for
older people with diabetes has not been
proven.

Recommendation:

The benefit of annual testing for albu-
min excretion in older people with dia-
betes mellitus has not been verified.
Regular examinations for infections of
the efferent urinary tract, high blood
pressure and clinical signs of cardiac
insufficiency (e.g. by determining the
hydration status) are of more value to
elderly diabetics. Using serum creatinine
level as the sole method for evaluating
renal function in older people with dia-
betes mellitus, especially when pharma-
ceuticals that are eliminated through the
kidneys are to be prescribed, is inade-
guate. Estima-ting creatinine clearance
through the Cockgroft-Gault formula is
recommend-ded. (strength of recom-
mendation B / grade of evidence D).

9.5 Diabetic Foot Syndrome

The most important risk factors for dia-
betic foot ulcers are sensorimotoric neu-
ropathy, autonomic neuropathy, peripheral
arterial vascular disease, decreased joint
mobility and increased pressure on the
soles of the feet [Plummer S et al., 1996,
level I11; Young MJ et al., 2001, level 1V]
(see also the guideline “Diagnosis, Treat-
ment and Follow-up of Diabetic Foot Syn-
drome” [Morbach S et al., 2004]). A large
fraction of elderly diabetics is no longer
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able to touch their toes (about 40 per cent)
or to inspect the soles of their feet (about
86 per cent) due to age-related restricted
movement [Thomson FJ et al., 1992]. One
of seven people with diabetes mellitus (av-
erage age 64.8 years old) has foot ulcers of
which 12.9 per cent are classified as grade
0 and 1.8 per cent in the more advanced
grades | and Il of the Wagner system [de
Sonnaville JJ et al., 1997, level I11].

The Association of Statutory Health Insur-
ance Physicians of North Rhine (KV
Nordrhein) found that 2 to 3 per cent of the
older people with diabetes mellitus had
foot ulcerations.

In Germany, diabetes mellitus is the most
frequent cause for an amputation in the
lower extremities [Bild DE et al., 1989,
level 1V; Deerochanawong C et al., 1992,
level 111; Most RS et al., 1983, level IlI;
Siitonen 1l et al., 1993, level IlI; Trautner
Cetal., 1996, level IlI].

After limb amputations, 50 per cent of the
patients die within three years [Palumbo PJ
et al., 1985, level 1V]. These numbers in-
crease rapidly with advancing age: two
years after amputation 50 per cent of the
over 70-year olds and one year after ampu-
tation over 50 per cent of the 80-year olds
have died.

Age-independent studies show that through
appropriate multidisciplinary intervention
(adapted shoes, foot care, phase-adapted
wound treatment, decompression, anti-
biotic treatment) and educational pro-
grammes for employees and patients, the
amputation rate can be lowered between 44
and 85 per cent [Assal JP et al., 1985, level
IV; Edmonds ME et al., 1986, level IlI;
Larson J et al., 1995, level I11].

The goals of the St. Vincent Declaration
(Target: 50 per cent reduction in ampu-
tations) were not achieved in Germany
[Trautner C et al., 2001, level I11].

Recommendation:

At least every three months, the feet of
elderly patients with diabetes mellitus
should be examined by a physician. Par-
ticular attention should be given to de-
formities, skin condition, loss of mo-
bility, neuropathy, foot pulse, walking
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range, infections, ulcerations and ap-
propriately fitting shoes. The patient
and family members and, if applicable,
the caretaker should be shown how to
perform routine foot inspections. It
should be checked whether the patient is
able to perform adequate foot care in-
dependently. (strength of recommend-
dation B / grade of evidence C)

9.6  Sensorimotoric Polyneuropathy

Neuropathic symptoms occur in 37 per
cent of the older people with diabetes mel-
litus in comparison with 10 per cent of the
nondiabetics (average ages 57.9 and 58.1
years, respectively) [Mayne N, 1965, level
[11]. The frequency of neuropathic symp-
toms in type 1 and type 2 diabetics rises
with increasing age or length of disease
duration: from 5 per cent in the group of
the 20 to 29-year olds to 44.2 per cent in
the group of the 70 to 79-year olds or 20.8
per cent in people with diabetes for less
than five years to 36.8 per cent in those
with diabetes for longer than ten years
[Cabezas-Cerrato J, 1998; Young MJ et al.,
1993, level 111] (see also guideline “Diag-
nosis, Treatment and Follow-up of Sen-
sorimotoric Diabetic Neuropathy” [Hasl-
beck et al., 2000]).

The following neuropathic symptoms and
findings occur in people with diabetes mel-
litus significantly more often: cold, dry or
burning feet, paraesthesia, pain, con-
stipation, numbness, and limited foot and
knee reflexes, vibration sensation and pro-
prioception, and impotence in men [Mayne
N, 1965, level I1].

Peripheral neuropathy is the most impor-
tant risk factor for non-trauma related am-
putations [Siitonen Ol et al., 1993, level
I11; Trautner C et al., 1996, level I11].
People with diabetes mellitus (average age
58.1 + 17.5 years) experience pain in the
feet (8.1 per cent versus 2.4 per cent) or
lower legs (8.8 per cent versus 4.0 per
cent) more frequently than the nondiabetic
control group (average age 53.5 + 16.2
years) [Chan AW et al., 1990, level I11].
Although the quality of life in diabetics
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with painful neuropathy in comparison
with diabetics without neuropathy and
nondiabetics is significantly lower [Ben-
bow SJ et al., 1998, level I11], people with
diabetes mellitus and chronic pain are of-
ten inadequately treated [Chan AW et al.,
1990, level I11].

The risk of developing of diabetic neuro-
pathy in older patients can probably not be
reduced through intensive blood glucose
control [UK Prospective Diabetes Study
(UKPDS) Group, 1998, level Ib].

Recommendation:

Elderly patients with diabetes mellitus
should be tested once a year for diabetic
neuropathy. The 10-g monofilament test
(Semmes and Weinstein) is the preferred
test method. The objective is to de-
termine whether there is symptomatic
evidence for neuropathy. If the patients
are hindered in their daily life, adequate
pain medication must be provided. Ap-
propriate medications include peri-
pherally and centrally acting analgesics
and also, if necessary, amitriptyline, car-
bamazepine and gabapentin. Possible
side effects (in particular the danger of
falling) and drug interactions as a result
of polypharmacy should be considered.
(strength of recommendation C / grade
of evidence D)

9.7 Cardiac Autonomic Diabetic Neuropathy

Heart rate variability decreases with in-
creasing age. For patients over 70 years old
there are no reliable reference ranges for
the diagnosis of cardiac autonomic neu-
ropathy [Agelink MW et al., 2001, level
I11; Mathias CJ, 1999, level 1V; Ziegler D
et al., 1992, level I11].Gastrointestinal Neu-
ropathy

Diabetics suffer more often than nondia-
betics from diarrhoea or constipation (15.6
per cent), abdominal pain and heartburn
(13.5 per cent each), flatulence (12.3 per
cent) or loose stools (10.0 per cent) [Bytzer
P etal., 2001, level 111].

Recommendation:
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Due to a lack of reference ranges (and
possibly also a lower predictive value of
the method), a routine examination of
elderly diabetics at this time is not ad-
vised. (strength of recommendation C /
grade of evidence D)

9.8  Gastrointestinal Neuropathy

Forty to seventy-six per cent of the people
with diabetes mellitus complain of gastro-
intestinal problems [Bytzer P et al., 2001,
level I1I; Feldmann M et al., 1983, level
[11]. These are, however, not always dia-
betes specific [Enck P et al., 1994, level
I1l; Maleki D et al., 2000, level Il1]. The
quality of life is decreased for diabetics
with gastrointestinal symptoms [Talley NJ
etal., 2001 level I11].

Recommendation:

Gastrointestinal symptoms occur fre-
quently in diabetic patients, but are not
necessarily specific for diabetes mellitus.
For this reason, before diagnosing gas-
trointestinal neuropathy, other causes
for the symptoms must always be ex-
cluded. (strength of recommendation C /
grade of evidence D)

10 Geriatric Syndromes

10.1 Malnutrition

For older nursing home residents, being
underweight is a greater problem than be-
ing overweight [Rosenthal MJ et al., 1987,
level 1V].

The nutritional status of older people with
diabetes mellitus is worse than that of
nondiabetics [Turnbull PJ et al., 2002,
level I11]. Loss of weight is associated with
a higher mortality in elderly diabetics and
nondiabetics and is independent of all
known covariables [Weddick NM et al.,
2002]. In addition to cognitive impair-
ments, limited chewing ability represents
an important risk factor for malnutrition
and, as a result, also for complications in
the treatment of diabetes mellitus in old
age. For more than 75 per cent of all per-
sons between the ages of 60 and 90 years,
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the teeth of at least one jaw are replaced by
a prosthesis, whereby more than 50 per
cent of the dental prostheses have consid-
erable functional shortcomings that lead to
selective eating habits with unfavourable
dietetic consequences.

Hence, there is a significant relationship
between the objective nutritional state of
older patients and impaired chewing abil-
ity, as well as deficiencies in the dental
prostheses [Wostmann B et al., 1999].

Recommendation:

The causes for underweight in patients
should be clarified and, if possible, cor-
rected (teeth problems, inflame-mations,
inability to go shopping or to cook) and
a nutritional plan, if necessary, with the
help of a dietician should be prepared.
Simple instruments for assessing the
causes are available. Limiting the selec-
tion of food in elderly and slender dia-
betics should be avoided. (strength of
recommendation C / level of evidence D)

10.2 Status of the Teeth, Chewing Function and
Diabetic Periodontitis

In the past, periodontitis in connection with
diabetes mellitus has been given little no-
tice neither as a risk factor for diabetes
mellitus nor as a predisposition for cardio-
vascular events [Kohal RJ et al., 2001].
There are indications that diabetes mellitus
and periodontal diseases and also stenosing
coronary arteriosclerosis, stroke and perio-
dontitis are interlinked [Grossi SG et al.,
1994; Joshipura KJ et al., 1996; Loe H,
1993; Oliver RC et al., 1994; Oliver RC et
al., 1993; Presson SM et al., 2000].
Various authors describe a close cor-
relation between the severity of diabeto-
genic nephropathy, retinopathy and even
polyneuropathy and the existence of perio-
dontal inflammations [Fowler EB et al.,
2001; Karjalainen KM et al., 1994; Martin
S et al., 2001; Thorstensson H et al., 1995;
Westfeld E et al., 1996]

A reduction of the saliva flow rate (e.g. in
poorly stabilised diabetes mellitus) leads to
reduced dental prosthesis function [Ghani
F et al., 1995; Wostmann B et al., 1989]
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Recommendation:

Elderly patients, who are often fitted
with dentures that are worn on the oral
mucosa, need more frequent dental
check-ups, because the coverage of mu-
cous membrane by the dental pros-thesis
— in particular by manifest dia-betes —
abets the development of candi-dosis. An
examination for periodontal diseases
should be performed at least once a
year.

10.2.1 Enteric and Parenteral Nutrition

The use of conventional nutrition solutions
for diabetics in nursing homes is associated
with elevated blood glucose levels and in-
creased need for insulin [McMahon MM,
1996].

Adding dietary fibre and exchanging car-
bohydrates for simple unsaturated fatty ac-
ids is associated with lower plasma glucose
concentration [Printz H et al., 1997].

An increased proportion of unsaturated
fatty acids is correlated to higher HDL,
lower triglyceride levels and a lower rate
of infections [Craig LD et al., 1998]. Post-
operative high blood glucose levels are
likewise associated with higher frequencies
of infections [Pomposelli JJ et al., 1998].
Low blood glucose levels reduce the mor-
bidity and mortality of diabetics in surgical
intensive care units [van den Berghe G et
al., 2001]. Blood glucose level fluctuations
in diabetics on tube feeding could be due
to a gastric emptying disorder [Horrowitz
M et al., 1996].Diabetes mellitus is a risk
factor for aspiration pneumonia [Terpen-
ning MS et al., 2001].

Recommendation:

A feeding tube diet should contain an
increased proportion of unsaturated
fatty acids and possibly also dietary fi-
bre. There is no evidence for a special
benefit from the use of fructose as a sub-
stitute for glucose in a feeding tube diet.
(strength of recommendation C / grade
of evidence D)
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10.3 Pressure Ulcers

Decubitus ulcers are a frequent problem in
nursing home residents with and without
diabetes mellitus (prevalence 8 to 35.7 per
cent) [Allman RM et al., 1995, level IlI;
Brandeis GH et al., 1990, level IlI;
Casimiro C et al., 2002, level 1l1; Spector
WD et al., 1998, level IlI].

Diabetes mellitus is an independent risk
factor for the development of pressure ul-
cers in the lower extremities, against which
there are contradictory results as to what
extent diabetes mellitus is also an inde-
pendent risk factor for the development of
a sacral decubitus ulcer [Allman RM et al.,
1995, level 111; Berlowitz DR et al., 2001;
Brandeis GH et al.,, 1994, level III;
Casimiro C et al., 2002, level I1I; Makle-
bust J et al., 1994, level IlI; Spector WD,
1994, level 11I; Spector WD et al., 1998,
level 111; Margolis DJ et al., 2003].
Standardised proven risk factors for pres-
sure ulcers are limited mobility, under-
weight and faecal incontinence [Brandeis
GH et al., 1994, level IlI; Spector WD et
al., 1998, level I11].

Recommendation:

For diabetics with risk factors for the
development of a pressure ulcer, the
skin should be regularly inspected and,
if necessary, a pressure ulcer prophy-
laxis or treatment should be initiated.
Particular attention should be given to
an appropriate food and fluid intake.
The use of risk assessment scales for the
development of pressure ulcers (e.g.
Norton scale, Braden scale) is recom-
mended. (strength of recommendation C
/ grade of evidence D)

10.4 Mobility and Falls

The majority of all falls in old age have a
multifactorial origin [Tinetti ME, 1986].
Many of these factors are associated with
diabetes mellitus, such reduced visual acu-
ity, balance disorders, cognitive disorders,
depression, overweight, polyneuropathy,
polypharmacy etc. It is not clear whether
diabetes mellitus is an independent risk
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factor for recurring falls [Bueno Cavanillas
A et al., 1999; Carpenter CR et al., 2003;
Schwartz AV et al., 2002; Wallace C et al.,
2002]. Fifty per cent of the elderly people
with diabetes mellitus report falls [Conner-
Kerr T et al., 2002 level 111]. Patients with
falls in their previous history usually suffer
from limited sensitivity in their lower ex-
tremities (100 per cent) and frequently
from balance disorders (40 per cent) [Con-
ner-Kerr T et al., 2002 level 1ll; Richard-
son JK, 2002]. Thirtytwo per cent of the
women with diabetes mellitus and fifteen
per cent of the men older than 60 years are
not able to walk more than 400 meters,
climb stairs or do housework [Gregg EW
et al., 2000, level 111].

There are numerous indications that diabe-
tes mellitus is a risk factor for hip fractures
[Forsen L et al., 1999; Ivers RQ et al.,
2001; Ottenbacher KJ et al., 2002] and is
correlated with a poor perioperative prog-
nosis [Dubey A et al., 2000].

Recommendation:

Numerous causes for falls, such as im-
paired vision, decreased mental capac-
ity, depression, overweight, neuro-pathy,
infections, polyuria / nocturia are asso-
ciated with diabetes. Therefore, during
every examination, the patient should be
asked about balance or gait problems
and falls within the past six months.
Walkers (rollator), hip protectors and
also physiotherapy, reviewing medica-
tions, or modifications to the living space
could be very helpful when there is a
tendency to fall and should be consid-
ered for patients with serious afferent
polyneuropathy, if applicable, also as
preventive measures. (strength of rec-
ommendation B / grade of evidence D)

10.5 Constipation

Between 10 and 60 per cent of middle-
aged diabetics (under 65 years old) have
constipation problems [Bytzer P et al.,
2001, level 11I; Enck P et al., 1994, level
I1I; Feldmann M et al., 1983, level IlI;
Maleki D et al., 2000, level I11]. The fre-
quency of constipation is age-dependent
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for both diabetics and nondiabetics [Enck
P et al., 1994, level 111] and increases with
age. The determination of the colonic tran-
sit time with radio-opaque markers can be
used as a diagnostic tool. Patients with
diabetes mellitus presumably have a slower
transit time than those without diabetes
[Maleki D et al., 1998, level Ill; Ron Y et
al., 2002, level I11].

Recommendation:

Patients with diabetes mellitus should be
asked about constipation problems. The
following are recommended for therapy:
regulation of the bowels, ample intake of
liquids (about 1.5 litres per day), exer-
cise (walk for 15 minutes twice daily),
lactulose, magnesium sulphate, sodium
sulphate, motility and secretion promo-
ting laxatives (bisacodyl, antra-chinone)
and macrogol could be prescribed. For
pharmacological therapy, macrogol and
lactulose seem to have fewer side effects.
A therapy with prokinetic drugs (meto-
clopramide, domperidone) could also be
attempted. (strength of recommendation
C / grade of evidence D)
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ures. When other urological diseases exist,
an autonomic neuropathy with nocturia,
dysuria, pollakisuria or incon-tinence may
be present [Ellenberg M, 1980, level IlI;
Kaplan SA et al., 1995, level Ill; Starer P
etal., 1990, level I1].

Most persons with incontinence (over 50
per cent) do not seek professional help
[Ueda T etal., 2000, level I11].

Indwelling urinary catheters are not suit-
able for the therapy of incontinence due to
the frequency of complications. The pri-
mary indication for an indwelling urinary
catheter is urinary tract dysfunction (more
than 50 per cent residual urine based on
bladder capacity). An indication for an in-
dwelling urinary catheter for urinary incon-
tinence first exists after the failure, refusal
or inapplicability of all other options. The
suprapubic catheter drainage should be
given priority to male patients in particular

10.6 Urinary Incontinence

In women, it is assumed that there is a cor-
relation between diabetes mellitus and uri-
nary incontinence. The latter can occur in
combination, concomitantly or inde-
pendently [Ueda T et al., 2000, level IlI;
Wetle T et al., 1995, level I11]. Of the mid-
dle-aged people with diabetes mellitus,
53.7 per cent of the women and 10.5 per
cent of the men report incontinence [Ueda
T et al., 2000, level I11].

In elderly people with diabetes mellitus,
diabetic cystopathy is associated with a
detrusor hyperreflexia or with a decreased
or absent contractility of the detrusor in 28
to 55 per cent and in 33 to 43 per cent of
the cases, respectively [Kaplan SA et al.,
1995, level IlI; Primus et al., 2002]. Dia-
betic cystopathy is associated with diabetic
neuropathy [Buck AC et al.,, 1976, level
I11]. Complete recovery of normal bladder
function after diabetic cystopathy is not
possible through any of the known meas-

Recommendation:

Elderly people with diabetes mellitus
should be asked once annually about the
existence of urinary incontinence. An
active therapy of incontinence in dia-
betics is possible. The therapy is func-
tional and should be adapted to the type
of incontinence (urge incontinence,
stress incontinence, overflow inconti-
nence or reflex incontinence) and based
on the recommendations of the Inter-
national Continence Society (ICS). A
therapy based on the exclusive use of
absorbent pads should be restricted to
immobilised patients. (strength of re-
commendation C /grade of evidence D)

10.7 Urinary Tract Infections

The prevalence of asymptomatic bacteri-
uria in women with diabetes mellitus is
three times as high as that in nondiabetic
women. Many patients with asymptomatic
bacteriuria also suffer from urge incon-
tinence.

Recommendation:

There are many different interactions
between diabetes mellitus, urinary tract
infections and incontinence. (strength of
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recommendation C / grade of evidence
D)

10.8 Faecal Incontinence

About 22 per cent of elderly diabetics suf-
fer from faecal incontinence [Amaral SS et
al., 1997]. Faecal incontinence pro-bably
does not generally occur more frequently
in diabetics. However, in the Japanese a
correlation between diabetes mellitus and
faecal incontinence has been demonstrated
[Nakanishi N et al., 1997, level Ill]. The
aetiology is usually multifactorial [Sun
WM et al.,, 1996]. Diabetics with faecal
incontinence frequently have a pressure
reduction (decreased resting tension) of the
inner anal sphincter, while the function of
the outer is comparable to that in nondia-
betics. The dysfunction of the anal sphinc-
ter correlates with the duration of the dis-
ease [Schiller LR et al., 1982, level I11]. An
impaired rectal sensitivity could also be a
co-trigger for faecal incontinence in diabet-
ics [Aitchison M et al., 1991, level Il1].
Other pathophysiological factors could in-
clude steatorrhoea, diarrhoea, bacteria-
caused changes in the intestinal environ-
ment, the use of drugs (metformin, acar-
bose, sorbitol etc) and hyperglycaemia
[Verne GN et al., 1998; Fusgen et al.,
2003].

Recommendation:

Elderly people with diabetes should be
asked about faecal incontinence. The
treatment is symptomatic with bulk-
forming substances, antidiarrhoeal a-
gents, behavioural training or bio-
feedback. A paradoxical diarrhoea
caused by faecal impaction or stenosis
should be excluded just as malab-
sorption or endocrine causes. (strength
of recommendation C / grade of evi-
dence D)

10.9 Impairment of Cognitive Function and
Diabetes mellitus

Various studies have shown that the mental
performance, most notably the short-term
memory, of older diabetics is impaired
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[Perimutter LC et al., 1984; Reaven GM, et
al., 1990; U’Ren RC et al., 1990; Jagusch
W et al., 1992; Mooradian AD et al., 1988;
Gradmann TJ et al., 1993]. However, other
studies did not show a decreased cognitive
function in older people with diabetes mel-
litus [Atiea JA et al., 1995, level III,
Mooradian AD et al., 1988, level IlI,
Robertson-Tchabo EA et al., 1986, level
I11; Rodriguez-Saldana et al., 2002].
Possible risk factors for a reduced cogni-
tive function have been identified as dura-
tion of disease, high blood pressure and
peripheral neuropathy [Elias PK et al.,
1997, level IlI; Strachan MW et al., 1997,
level 111]. Diabetes-associated diseases,
which could likewise be coupled with a
loss of cognitive function, are depression,
cerebrovascular diseases, high triglyceride
levels and cortical atrophy [Helkala EL et
al., 1995, level I11; Palumbo PJ et al., 1978,
level I11; Perlmutter LC et al., 1988, level
I1l; Tun PA et al., 1987, level IlI]. In par-
ticular the combination of stroke and dia-
betes mellitus shows a high risk for the de-
velopment of dementia [Haan MN et al.,
2003].

Alzheimer’s disease is also associated with
diabetes mellitus [Leibson CL et al., 1997,
level I1II; Ott A et al, 1999, level
[11].Whether intensive diabetic treatment
can improve the verbal learning ability in
particular is still debated [Areosa SA et al.,
2002] and has been shown in only two
small studies [Gradman TJ, 1993, level Ila;
Meneilly GS et al., 1993, level Ill].In a
population-based US American study on
elderly women with diabetes mellitus, it
was shown that the risk for a cognitive de-
cline during antihyperglycaemic therapy
with oral antidiabetic agents was renor-
malized [Logroscino G et al., 2004].

Recommendation:

Elderly people with diabetes should be
checked for cognitive impairment once
annually. For cognitive dysfunction,
causes such as depression, hypothyroid-
dism, vitamin B12 deficiency, hydroce-
phalus, drug-induced dementia and
other forms should be excluded. The
possible interactions of depression and
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dementia especially obligate a diagnosis.
Even though it has not been demons-
trated without a doubt that a reduction
of blood sugar level can prevent demen-
tia, an optimised blood glucose sta-
bilisation is to be strived for to improve
cognitive function (in particular the ver-
bal learning ability). (strength of rec-
ommendation B / grade of evidence C)

10.10 Depression and Diabetes mellitus

The prevalence of depression in diabetics
is at least three times higher than in the
general population [Gavard JA, 1993, level
IV]. Also the converse is true: depression
is a risk factor for the development of dia-
betes mellitus [Eaton WW et al., 1996,
level 111]. Age and chronic diseases result
in poorer depression inventory scores
[Palinkas LA et al., 1991, level I1].
Diabetics with depression have more hos-
pital stays [Rosenthal MJ et al., 1998, level
1.

Recommendation:

The interaction of diabetes mellitus and
depression is well-documented and must
also be borne in mind during clinical
care. A pharmacotherapy of depression
should be considered; the therapeutic
effect should be documented.

(strength of recommendation C / grade
of evidence D)

10.11 Persistent (Chronic) Pain

Persistent pain (lasting longer than three
months) occurs in diabetics significantly
more frequently than in nondiabetics (25.2
per cent compared with 15.5 per cent), but
is more rarely mentioned. This is particu-
larly true for pain in the lower legs and feet
[Chan AW et al., 1990, level I11]. Diabetics
with pain also have more sleep problems
compared with nondiabetics with pain (66
per cent versus 47 per cent) and indicate
more extensive limitations in daily activi-
ties [Young MJ et al., 1993, level 1l].

More than 50 per cent of the diabetics over
60 years suffer from peripheral neuro-
pathy. Patients with neuropathy have more
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pain and are restricted in terms of their
emotional reactions, their energy, their
mobility and their sleep. Through this, the
quality of life is lower [Benbow SJ et al.,
1998, level I11]. There are no therapeutic
studies for age-specific pain treatment in
diabetics. From studies on collectives of
younger people with diabetes mellitus and
geriatric patients without diabetes mellitus,
the following recommendations could be
derived.

Recommendation:

For persistent pain, a comprehensive
assessment of the cause should be made.
The treatment of persistent pain in older
people with diabetes mellitus is oriented
on the same specifications made for
middle-aged people without diabetes
mellitus and is explained in the guideline
“Diagnosis, Treatment and Follow-up of
Sensorimotor  Diabetic  Neuropathy”
[Haslbeck M et al., 2000]. Among other
things, it should be noted that all non-
steroid anti-inflammatory drugs
(NSAID), as well as COX-2 inhibitors
impair kidney function and, in par-
ticular, in combination with ACE in-
hibitors present a special risk to older
diabetics. Due to the increased danger of
falling, gabapentin and carbamazepin
should be introduced in gradually in-
creasing dosages. (strength of recom-
mendation C / grade of evidence D)

10.12 Sleep
10.12.1 Hypersomnias

Diabetes and sleep-disordered breathing is
found more frequently in overweight pa-
tients [Katsumata K et al., 1991]. Diabetics
with autonomic neuropathy suffer signifi-
cantly more often from obstructive sleep-
disordered breathing than diabetics without
autonomic neuropathy [Ficker JH et al.,
1998, level I11]. Every fourth diabetic with
autonomic neuropathy (26 per cent) has
obstructive sleep apnoea.

Recommendation:
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In especially overweight, older diabetics,
arterial hypertension or neuropathy is
frequently accompanied by sleep-dis-
ordered breathing. The patients should
be asked about daytime sleepiness, snor-
ing and nocturnal respiratory arrests
(information provided by a third party).
For a positive case history, an ambu-
latory screening test for sleep-dis-
ordered breathing (respiratory poly-
graphy) should be performed. (strength
of recommendation B / grade of evi-
dence D)

11 Treatment of Diabetes mellitus in the Elderly

11.1 Therapeutic Goals

There are no reviews or randomised stud-
ies on the ethical or moral aspects of diabe-
tes treatment of older diabetic people.

In the therapy of older people with diabetes
mellitus, numerous factors in the dia-
gnostic and therapeutic considerations
must be incorporated. These include,
among other things, the quality of life, the
life expectancy, the level of education, the
socio-economic status, the cognitive and
physical abilities, as well as existing and
anticipated complications and concomitant
disease. Likewise, the individual life pers-
pectives and religious/ethical aspects (the
meaning of life) must be included in the
decision.

Another important factor is the cooperation
of the patient. Regarding compliance, the
cognitive, affective and fine motoric dis-
abilities are especially relevant. Side ef-
fects from drugs, in particular due to poly-
pharmacy, clearly restrict the spectrum of
the pharmacological arsenal. Cost effi-
ciency, the possibilities of patient care and
the inclusion of the patient’s situation
(family members, qualified nursing assis-
tance) all have important roles in a realistic
therapeutic plan.

Defined, individual therapeutic goals in
place of undifferentiated efforts to reduce
only the blood sugar concentration re-
present a major advance in the care of dia-
betics and especially of elderly people with
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diabetes mellitus. For this reason, precise
guidelines for HbA;. or blood lipid levels
are not very helpful in the therapy. It is the
physician’s responsibility, while consider-
ing the biological age of the patient, the
presence of concomitant diseases and
symptoms, as well as the social surround-
ings, to define the individual therapeutic
goal and, thus, to determine the individual
treatment plan.

Improving and maintaining the quality of
life and the general well-being of the pa-
tient are the globally and generally ac-
cepted therapeutic goals of diabetes treat-
ment. This is achieved, on the one hand,
through a strategy that avoids the symp-
toms of hyperglycaemia and its impact on
functional disorders and reduces adverse
effects of the therapy, particularly that of
drugs, to a minimum and, secondly,
through targeted treatment of geriatric syn-
dromes, which are fundamentally res-
ponsible for a loss in the quality of life.
Depending upon age, the goals of reducing
diabetes-associated complications and con-
comitant diseases and, if applicable, ex-
tending the life expectancy increasingly
lose their primary importance.

The extension of the length of life without
disability or the “compression of morbid-
dity” in respect to the quality of life also
becomes more important with age. This
especially applies to geriatric patients with
diabetes mellitus.

11.2 Non-Pharmacologic Therapy
11.2.1 Exercise

Exercise has a positive effect on the car-
diovascular system, on balance and steadi-
ness and on the psychological well-being
[Horowitz M et al., 1996; Rosenthal MJ et
al., 1987, level 1V; van den Berghe G et
al., 2001], even though a study showed that
regular exercise did not lead to a signifi-
cant improvement in blood glucose levels
in older diabetics [Skarfors ET et al., 1987,
level Ib]. Other positive effects such as the
reduction of fear, depression and sleep-
lessness and also improvements in bone
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density, osteoarthritis symptoms and mo-
bility were demonstrated.

An intensive exercise programme is not
feasible for many older diabetics due to
concomitant diseases [Skarfors ET et al.,
1987, level Ib]. Concomitant diseases
could be a contraindication for increased
exercise. Monitoring the metabolic state
and exercises adapted to decreased balance
and steadiness can help reduce the risks of
an exercise programme [Willey KA et al.,
2003].

Recommendation:

An exercise programme is recom-
mended for older people with diabetes
mellitus and should be adapted to the
abilities of the patients. Concomitant
diseases can present contraindications
and should be clarified before if neces-
sary; they should also be born in mind
when selecting the exercises. Physical
exercise leads primarily to an improve-
ment in the emotional well-being and
mobility of elderly people. (strength of
recommendation C / grade of evidence
D)

11.2.2 Appropriate Nutrition for Diabetics

Fundamentally, there is no difference in
the recommended diet for older people
with diabetes mellitus and metabolically
healthy or younger diabetics. However,
glucose tolerance can be significantly im-
proved through weight reduction, even in
older overweight patients [Colman E et al.,
1995, level Ill; Reaven GM, 1985, level
1]

The benefit of special diabetic food in
nursing home residents has not been con-
firmed. A normal diet in nursing home
residents with diabetes mellitus does in-
deed increase the fasting blood glucose
level (0.6 mmol/L over eight weeks) but, in
the short term, does not lead to blood glu-
cose imbalance or weight gain [Coul-ston
AM et al., 1990, level IIb].

The intake of fruit, vegetables, fish and
vitamin C is associated with low blood
glucose levels [Feskens EJ, 1995, level
[11]. An improvement in the metabolism
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can possibly be achieved through the sup-
plementation of zinc, magnesium and vi-
tamin E [Mooradian AD et al., 1987, level
IV; Niewoehner CB et al., 1986, level III;
Paolisso G et al., 1989, level Ila; Paolisso
G et al., 1993, level Ib; Song MK et al.,
1998, level lla; Paolisso G et al., 1994,
level Ib].

Recommendation:

A balanced, varied diet adapted to the
needs of the patient and based on the
principles of the German Association of
Nutrition (DGE) is recommended. The
caloric intake should be adjusted to in-
dividual need. Special “diabetes diets”
are not recommended. This applies es-
pecially to nursing homes. (strength of
recommendation B / grade of evidence
C)

11.3 Reduction of Blood Glucose Through
Pharamacotherapy

11.3.1 Sulfonylureas

Sulfonylureas stimulate insulin release
from the pancreatic beta cells through the
inhibition of ATP-sensitive potassium
channels in the plasma membrane [Scheen
AJ, 1997, level IV, Panten et al., 1996].
During short-term use in older diabetics,
they reduce the HbA;. level by 0.4 to 1.5
per cent and the fasting plasma glucose
concentration by 56 mg/dL (3.1 mmol)
[Brodows RG, 1992, level Ib, Kyllastinen
M et al., 1985, level IlI; Tessier D et al.,
1994, level Ib].

Glibenclamide is the only sulfonylurea
available in Germany whose long-term use
has been proven to lead to a significant re-
duction of microvascular complications in
middle-aged patients with type 2 diabetes.
Sulfonylureas cause weight gain [UK Pro-
spective Diabetes Study (UKPDS) Group,
1998, level Ib].

The most important side effect of sulfony-
lureas is hypoglycaemia (incidence of se-
vere hypoglycaemia attributable to gliben-
clamide, 1.4 per cent per year; cumulative
incidence of mild hypoglycaemia over six
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years, 45 per cent) [UK Prospective Diabe-
tes Study (UKPDS) Group, 1998, level Ib].
Old age is the most important risk factor
for severe hypoglycaemia; other risk fac-
tors are reduced food intake, restricted re-
nal function, interaction with other drugs
(ACE inhibittors, betablocker, coumarin
derivatives,  sulphonamide), increased
physical activity and alcohol consumption
[Asplund K et al., 1983, level IlI; Asplund
K et al., 1991, level I1l; Bachmann et al.,
1995, level I11; Berger W et al., 1986, level
I11; Prato, 2003, level I1I; Rump A et al.,
1987, level 111; Schen RJ et al., 1976, level
I11; Sonnenblick M et al., 1986, level IlI;
Stepka M et al., 1993, level 1l1]. Studies
that analysed cases of severe hypogly-
caemia have found that the use of long-
acting sulfonylureas (glibenclamide) bore a
substantially higher risk for hypoglycaemia
[Holstein, et al., 2001, level I11].

For existing renal insufficiency sulfonyl-
ureas may not be prescribed with the ex-
ception of gliquidone [Pearson JG et al.,
1986, level 11I; Rosenkranz B et al., 1996,
level 1lb; German Rote Liste, 2002, level
IV].

Recommendation:

Elderly patients with type 2 diabetes can
be treated with a monotherapy of sul-
fonylureas only if their metabolism can-
not be satisfactorily stabilised despite
diet modification and exercise therapy
and if they are not overweight or, if
overweight, they do not tolerate met-
formin or contraindications for it are
present. The risk for hypoglycaemia and
patient drug compliance are particularly
Important criteria for the selection of
the medicinal product. The patient
and/or the caretaker must be informed
about the risk for hypoglycaemia and
trained to recognise the symptoms and
in the therapeutic possibilities. During
the course of the therapy, the occurrence
of contraindications, e.g. limited renal
function (with the exception of gliqui-
done) must be monitored. (strength of
recommendation A / grade of evidence
B)
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11.3.2  Glinides

The mode of action of glinides is similar to
that of sulfonylureas. The medication is
taken with meals. The reduction of HbA¢
and fasting plasma glucose concentrations
lies, independent of age, on the same order
of magnitude as for sulfonylureas [Berger
S et al., 1998, level 1lI; Chehade J et al.,
2001, level 1V; Marbury T et al., 1998,
level 1b; Moses R et al., 1997, level llI;
Wolffenbuttel BH et al., 1999, level Ib;
Hatorp V et al., 1999, level I1b].

There are no long-term studies on glinides
in older people with diabetes mellitus.
Hypoglycaemia is named as the most rele-
vant side effect. In fact, no cases of hypo-
glycaemia were observed in a small collec-
tive [Hatorp V et al., 1999, level Ilb]; how-
ever, previously published investi-gations
do not allow any conclusion as to how
much lower the risk for hypoglycaemia is
during longterm treatment with repaglinide
or nateglinide compared with sulfonylureas
[Landgraf et al., 1998, level Ib; Marbury et
al., 1999, level Ib; Hanefeld et al., 2000,
level 1b].

Recommendation:

Due to the lack of long-term studies in
older diabetics, glinides can be only rec-
ommended with reservations. When
regular food intake cannot be ensured,
the use of the short-acting preparations
repaglinide and nateglinide (only in
combination with metformin) can be
considered, in particular for attended
patients. The drugs can also be taken
immediately after the meal if food intake
is uncertain. (strength of recommend-
dation B / grade of evidence D)

11.3.3  Metformin

Metformin decreases hepatic gluconeo-
genesis and increases glucose absorption in
fatty tissues and in the skeletal musculature
[Matthaei, 2000, level IV; Scheen AJ,
1997, level 1V]. Metformin reduces the
HbA:. level by 0.6 - 2.0 per cent and the
fasting plasma glucose concentration by up
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to 19 - 84 mg/dL in a dose-dependent
manner [Garber AJ et al., 1997, level Ib].
In the United Kingdom Prospective Diabe-
tes Study (UKPDS), metformin-treated
overweight middle-aged patients with dia-
betes mellitus showed significant reduction
in both microvascular and the macrovascu-
lar (stroke, coronary events, diabetes-
related death) complications [Gadsby R,
1998, level Ib; UK Prospective Diabetes
Study (UKPDS) Group, 1998, level Ib].
While using metformin, the weight re-
mains constant; in isolated studies a loss of
weight, a significant decline in the VLDL
triglyceride levels and a rise in the HDL
cholesterol levels were observed [Wu MS
et al., 1990, level 11b]. A few smaller stud-
ies also demonstrated a positive influence
on the glucose metabolism of elderly pa-
tients. The most frequent side effects are
gastrointestinal complaints (incidence up
to 30 per cent); metformin leads to a poten-
tially fatal lactic acidosis in less than 1 in
10,000 patient-years [Josephkutty S et al.,
1990, level Ib; Knight PV, 1986, level 1V;
Sirtori CR et al., 1994, level 1V].
Metformin is contraindicated for use in
renal impairment (creatinine clearance
must be determined), hepatic insufficiency,
cardiac insufficiency and all diseases with
a risk for elevated lactate levels [Chehade J
et al., 2001, level 1V; Meneilly GS et al.,
1995, level 1V].

Recommendation:

Metformin is an effective drug for eld-
erly patients with characteristics of
metabolic syndrome (abdominal obesity,
fasting hyperglycaemia, dyslipidaemia,
hypertension). There is no reason for an
age-limited use. The use in older people
is frequently restricted by the presence
of contraindications that can also arise
slowly (e.g. cardiac insufficiency) and
sporadically (e.g. renal insufficiency due
to exsiccosis). For long-term therapy it
must be ensured that the patient is regu-
larly checked for new occurrences of
contraindications. Metformin should be
discontinued before beginning a diet to
lose weight (less than 1000 kcal or 4200
kJ/day), before planned operations with
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general anaesthesia and before radio-
logical examinations with intra-venous
contrast medium. (strength of recom-
mendation A / grade of evidence B)

11.3.4 PPAR-y Ligands (glitazones, thiazoli-
dinediones)

Thiazolidinediones are selective agonists
of the PPAR-y receptor and promote insu-
lin sensitivity in fatty tissue, skeletal mus-
cle and liver [Schatz et al., 2000, level IV,
Matthaei et al., 2001, level 1V; Lebovitz,
2002, level IV].

Pioglitazone and rosiglitazone couple their
antihyperglycaemic efficacy with favour-
able effects on numerous components of
the metabolic syndrome that are frequently
present even at advanced ages [Ford et al.,
2002].

In placebo-controlled studies in middle-
aged patients, it was shown that thia-
zolidinedione lowered the HbA;. level by
0.7 to 1.3 per cent and the fasting plasma
glucose by 42 to 56 mg/dL. Thus they de-
velop their effect on the HbA; level to
same extent as sulfonylureas and met-
formin and more strongly than alpha-
glucosidase inhibitors. There are no long-
term studies specifically on the effect of
thiazolidinediones in elderly patients with
diabetes mellitus [Beebe KL et al., 1999,
level 111; Charbonnel B et al., 1999, level
I11; Chehade J et al., 2001, level IV; Grun-
berger G et al., 1999, level Ill; Maggs DG
et al., 1998, level Ib; Pioglitazone 001
Study Group, 1999, level IlI; Rubin C et
al., 1999, level I11].

The clinically most important side effect is
fluid retention, which can worsen cardiac
insufficiency. Additional side effects are
anaemia, headaches, flatulence, weight
gain and hepatotoxicity [Kumar S et al.,
1998, level Ib]. Contraindications are, thus,
hepatic dysfunction, cardiac insufficiency
(NYHA 1 and higher) and insulin therapy
[summary of product characteristics Ac-
tos®, 2003, level IV].

Recommendation:
The frequency of diabetes and metabolic
syndrome both clearly increase with ad-
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vancing age. In this context, PPAR-y
ligands are also important in the treat-
ment of older diabetic patients. Due to
the lack of long-term studies generally
and specifically on older diabetics, these
drugs can be only recommended with
reservations at this time. Cardiac insuf-
ficiency, as one of the common con-
comitant disease of older diabetics, is an
exclusion criterion for this therapy. Pa-
tients and/or their caretakers must be
informed about the possibility of the de-
velopment of oedemas and respiratory
distress (pulmonary oedema). Strict
monitoring is essential. The initial moni-
toring of liver enzyme levels is manda-
tory. (strength of recommend-dation B
/grade of evidence D)

11.3.5  Alpha-Glucosidase Inhibitors

Alpha-glucosidase inhibitors reversibly
block alpha-glucosidase in the small intes-
tine and thus the hydrolysis of poly-, oligo-
and disaccharides [Scheen AJ, 1997, level
IV].

Alpha-glucosidase inhibitors lower the
HbA;:. level depending on the starting
HbA;. level by 0.5 to 0.8 per cent [Reaveb
GM, 1985, level I11] and the postprandial
blood glucose levels by 50 to 60 mg/dl;
after weeks, the fasting blood sugar levels
are also lowered secondarily by 20 to 40
mg/dl [Chehade J et al., 2001, level IV;
Chiasson JL et al., 1994, level Ib; Coniff
RF et al., 1995, level Ib; Hoffmann et al.,
1994, level Ib; Holman RR et al., 1999,
level Ib; Meneilly et al., Diabet Med 2000,
level I11; Johnston PS et al., 1998, level Ib;
Meneilly et al., Diabet Care 2000, level
Ib].

In elderly patients with type 2 diabetes, the
almost maximal postprandial blood glu-
cose reduction is already achieved with a
single dose of 25 mg acarbose [Mooradian
AD et al., 2000, level 1l1]. The most fre-
quent side effects (36 per cent) are flatu-
lence, abdominal pain and diarrhoea,
which often lead to a dis-continuation of
the therapy in elderly diabetics [Baron A et
al., 1997, level I1b].
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Recommendation:

Acarbose, in combination with a diet or
in combination with a diet and other
blood sugar lowering therapeutic drugs,
is permitted. However, due to a lack of
long-term studies on older people with
diabetes mellitus, the drug can be rec-
ommended only with reservations at this
time. When acarbose is to be used, it is
very important that the dosage is in-
creased gradually; that is, initially it is
to be taken with only one, then later
with two and, finally, with three or more
meals. Through this, the subjectively
very bothersome gastrointestinal side
effects can be minimised. (strength of re-
commendation B / grade of evidence B)

11.3.6 Combination Therapy with Oral Anti-
diabetic Agents

Insulin  secretion-stimulating oral anti-
diabetic agents can be combined with met-
formin, PPAR-y ligands and alpha-
glucosidase inhibitors. Other permitted
combination therapies are the combination
of metformin with acarbose and metformin
with rosiglitazone or pioglitazone. Study
results on these types of combination
therapies specifically in older people are
not available. In middle-aged patients, all
combination therapies produce an addi-
tional reduction in the HbA;. level when
compared to a monotherapy. The possibil-
ity of an elevated risk for diabetes-related
death with the frequently used therapeutic
combination of glibenclamide with met-
formin could not be excluded up until now.
More details are published in the DDG
evidence-based diabetes guide-line “Anti-
hyperglycaemic Therapy of Diabetes mel-
litus Type 2” [Haring HU et al., 2003].

11.3.7 Insulin

There are presently only a few studies
available on insulin therapy in geriatric
patients [Fritsche A et al., 2003]. Ideally an
insulin therapy should begin in conjunction
with a structured treatment and educational
programme including patients of advanced
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age [Zeyfang et al., 2001; Braun et al.,
2004]. The use of insulin in poorly stabi-
lised diabetics increases the quality of life
and therapy satisfaction [Kloos et al.,
2003; Braun et al., 2003].

In middle-aged people with diabetes melli-
tus, a stricter blood glucose control with
insulin led to a 25 per cent reduction of
microvascular events, but not to a reduc-
tion of macrovascular events [UK Prospec-
tive Study (UKPDS) Group, 1998, level
Ib].

Hypoglycaemia is the most important lim-
iting factor in blood glucose control with
insulin; the rate of occurrence of hypogly-
caemia when using insulin was 1.8 per cent
per year in the UKPDS Study but could be
higher in elderly patients [UK Prospective
Study (UKPDS) Group, 1998, level Ib].

A direct comparison of a twice daily injec-
tion of mixed insulin containing 25 per
cent regular insulin to mixed insulin con-
taining 50 per cent regular insulin showed
no difference in the achieved postprandial
blood sugar values [Brodows et al., 1995].
A randomised crossover study in middle-
aged patients showed comparably good
metabolic stabilisation and satisfaction
with the therapy under both conventional
and supplementary insulin therapy [Kloos
et al., 2003].0One limitation in the quality
of life is related to the number of insulin
injections that have to be made each day.
The use of insulin in poorly stabilised dia-
betics does not worsen the quality of life
[Rillig et al., 2003].

Recommendation:

An insulin therapy is indicated when the
individual therapeutic goal cannot be
achieved through diet modification
and/or oral antidiabetic agents (usually
always for an HbA;. over 8 per cent)
(see National Disease Management
Guideline of the German Federal Medi-
cal Association). Two injections daily of
a premixed insulin are advisable for
most older diabetics. An alternative
when a more flexible lifestyle is desired
is the supplementary insulin therapy
(three times daily preprandial insulin
application). In individual cases, the
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more intensive insulin therapy (ap-
plication of short-acting insulin with
meals and a long-acting insulin at night)
or the single application of a NPH insu-
lin at night can be considered. (strength
of recommendation B / grade of evi-
dence A)

11.3.8  Insulin Analogues

Studies on the clinical benefit of insulin
analogues in the treatment of older people
with diabetes mellitus are not yet available.

11.3.9 Insulin Combination Therapies:

Differences in the efficacy and safety of
insulin monotherapy and a combination of
sulfonylureas and insulin have not been
demonstrated in elderly diabetics. One
third of the patients, who were stabilised
with one insulin injection and oral antidia-
betic agents, had to be changed over to two
injections for a short time [Wolffenbuttel
BH et al., 1996, level I1b].

Conversely, with the combination with a
single dose of NPH-insulin at night, mid-
dle-aged diabetics in Finland achieved a
good, long-term metabolic stabilisation
[Yki-Jarvinen et al., 1999].

Recommendation:

The combination of insulin and oral
antidiabetic agents is also permitted for
older diabetics. The advantages of such
a regimen in contrast to a twice daily
insulin injection have not been demons-
trated.

11.4 Blood Pressure Reduction

Through strict blood pressure reduction to
140/90 mm Hg or lower, the risk for grave
diabetes-associated outcomes is decreased
(among others, cardiovascular outcomes)
even in older diabetics by 32 to 51 per cent
[Curb JD et al., 1996, level Ib; UKPDS 38,
1998, level Ib; UKPDS 39, 1998, level Ib].
Data on the reduction in mortality through
the reduction of blood pressure in diabetics
over 80 years of age are not available.
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Per 10 mm Hg blood pressure reduction,
the risk for diabetes-associated outcome is
decreased on the average of 12 per cent
[Sinclair AJ et al., 2000, level 1V; UKPDS
39, 1998, level Ib].

The risk reduction through strict blood
pressure control for the individual diseases
is: cardiac insufficiency 56 per cent, vision
deterioration 47 per cent, stroke 44 per
cent, microvascular diseases 37 per cent,
progression of retinopathy 34 per cent
[Sinclair AJ et al., 2000, level 1V; UKPDS
39, 1998, level Ib].

From the results of the Hypertension Op-
timal Treatment Study (HOT), there are
indications that the more the blood pres-
sure can be reduced, the lower the cardio-
vascular risk. The greatest benefit is at-
tained by lowering the blood pressure to
below 140/90 mm Hg. A further reduction
presumably does not hurt, but does not
produce any additional benefit [Hansson L
et al., 1998, level Ib]. Which drug is used
for the blood pressure reduction appears to
be of secondary importance. Diuretics,
beta-blockers, long-acting calcium antago-
nists and ACE inhibitors also provided
good results [The Antihypertensive and
Lipid-Lowering Treatment to Prevent
Heart Attack Trial (ALLHAT), 2002; Curb
JD et al., 1996, level Ib; UKPDS 38, 1998,
level Ib]

The ALLHAT-Study showed that thiazide
diuretics in comparison to calcium anta-
gonists and ACE inhibitors prevented more
cardiovascular events. An endorsement of
these medicinal products for older dia-
betics is permissible only under certain
conditions [The Antihypertensive and
Lipid-Lowering Treatment to Prevent
Heart Attack Trial (ALLHAT), 2002].

In older people the occurrence of isolated
systolic hypertension is particularly com-
mon [Burt et al., 1995, level IlI; Sagie et
al., 1993, level 1l1]. In elderly patients the
systolic blood pressure is a better predictor
of cardio- and cerebrovascular events, as
well as total mortality than the diastolic
value. Long-acting calcium antagonists or
diuretics are particularly well-suited for
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elderly patients with isolated systolic hy-
pertension [Curb JD et al., 1996, level Ib].

Recommendation:

The blood pressure should be reduced to
below 140/90 mm Hg in diabetics. Fre-
guently a combination therapy is re-
quired to achieve this. The selection of
the antihypertensives depends on the
presence of concomitant diseases. A de-
tailed presentation of the diagnosis and
treatment of arterial hypertension is
found in the guideline “Management of
Hypertension in Patients with Diabetes
mellitus” [Standl E et al., 2000].
(strength of recommendation A / grade
of evidence A)

11.5 Lowering Lipid Levels

The PROSPER study showed that through
the treatment with pravastatin (40 mg/d)
over an average period of 3.2 years, the
LDL cholesterol and also the primary out-
comes could be significantly lowered in
older people (70 to 82 years; 2,804 men,
3,000 women) [Shepherd J et al., 2002,
level Ib]. Death through CHD, nonfatal
myocardial infarction and TIAs were sig-
nificantly reduced. The incidence of
strokes was unchanged.

In the ALLHAT study it was shown in
5,170 persons over 55 years with mild hy-
pertension and hypercholesterolaemia that
there was no reduction in the total mortal-
ity or cardiovascular mortality through the
use of pravastatin over eight years [The
Anti hypertensive and Lipid-Lowering
Treatment to Prevent Heart Attack Trial
(ALLHAT-LLT), 2002, level I1b].

Other studies show that the primary and
secondary therapy with lipid-lowering
agents reduces the risk for myocardial in-
farction in diabetics and in elderly people
largely independent of the cholesterol level
[La Rosa JC et al., 1999, level Ia;
MRC/BHF Heart Protection Study, 2002,
level Ib; Sherpherd J et al., 2002, level 1b].

Recommendation:
Elderly diabetics with a cardiovascular
risk profile should probably also be
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treated with lipid-lowering agents. The
benefit of regularly monitoring the cho-
lesterol level has not been de-
monstrated. (strength of recommend-
dation A / grade of evidence A)

11.6 Nicotine Consumption

Although there are no studies that explic-
itly investigate the influence of giving up
smoking on the occurrence of diabetic
complications in older diabetic smokers,
there is no reason, on the other hand, to
forego this measure to reduce cardiovascu-
lar risk [Haire-Joshu et al., 1999].

11.7 Hypoglycaemia

The risk for serious hypoglycaemia (if ap-
plicable, also with fatal consequences) in-
creases exponentially with age. The inci-
dence per 100 person-years is for therapy
with sulfonylureas 1.23 and for insulin
2.78 [Shorr RI, 1997, level I11]. Other risk
factors are: use of more than five drugs,
incorrect dosage of medications, recent
hospital release, dietary errors, physical
effort, alcohol consumption [Shorr RI,
1997, level 11]. An additional specific
problem is that older diabetics often do not
know the symptoms of hypoglycaemia
[Thomson FJ et al., 1991, level I11].
Moreover, the symptoms of hypoglycae-
mia are less intensive and less specific in
older diabetics than in younger persons.
The following symptoms, among others,
could appear: sweating, trembling, weak-
ness, confusion, lack of coordination, diz-
ziness, slurred speech, as well as falls [Bri-
erley EJ, 1995, level IlI; Jaap AJ, 1998,
level 111].

Recommendation:

Diabetics should be educated on the
symptoms and the necessary measures
for hypoglycaemia. The blood glucose
target levels should make hypo-
glycaemia unlikely; drug interactions
should be taken into consideration.
(strength of recommendation C / grade
of evidence D)
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11.8 Types of Hyperglycaemic Comas
11.8.1  Diabetic Ketoacidosis (DKA)

Hyperglycaemia with ketoacidosis can lead
to diabetic ketoacidosis or diabetic coma
[Croxson S, 2001, level 1V]. Diabetic keto-
acidosis or coma is not an age-specific
complication. Twelve to twenty-two per
cent of the patients are over 60 years old
[Basu A et al., 1993, level I11].

The total mortality from DKA clearly in-
creases with age. In the 60 to 69-year olds,
it is 8 per cent, in the 70 to 79-year olds, 27
per cent and in the over 80-year olds it is
33 per cent [Basu A et al., 1993, level IlI;
Malone ML, 1992, level Ill].

Known risk factors for diabetic keto-
acidosis or coma are infections, recently
diagnosed diabetes and social isolation
[Gale EA et al., 1981, level I1I; Wachtel TJ
etal., 1991, level I1].

Possible warning symptoms are deteriora-
tion of the overall condition, confusion,
nausea and vomiting [Alberti KG, 1989,
level 1V].

Recommendation:

In older diabetics with a sudden deterio-
ration of the general condition could be
caused by diabetic ketoacidosis. For
each protracted incidence of hyper-
glycaemia, the level of ketones bodies in
the urine or bicarbonate (BGA) / plasma
acetone should be determined. (strength
of recommendation C / grade of evi-
dence D)

11.8.2 Hyperosmolar Hyperglycaemic Nonke-
totic Coma (HHNC)

Hyperglycaemia with concomitant elevated
osmolarity can lead to hyperosmolar hy-
perglycaemic nonketotic coma [Croxson S,
2001, level 1V].

Important risk factors are undiagnosed dia-
betes mellitus and infections.

The mortality lies between 41 to 47 per
cent [Gale EA et al., 1981, level I11].

A hyperosmolar hyperglycaemic nonke-
totic coma can be triggered in older diabet-
ics by their limited feeling of thirst, diffi-
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culties in drinking [Alberti KG, 1989, level
IV] or by the use of diuretics [Fonseca V et
al., 1982, level I11].

Recommendation:

For the treatment of comas induced by
hyperosmolarity, sufficient rehydration
and strict monitoring of the electrolyte
and blood glucose levels have priority.
Insulin should be used cautiously; blood
glucose levels should be lowered gradu-
ally. (strength of recommendation C /
grade of evidence D)

12 Diabetes and Quality of life

The quality of life in older diabetics is lim-
ited [Bourdel-Marchasson | et al., 1997;
Paolisso G et al., 1994, level I11; Wandell
PE et al., 2000, level 111]. The HbA level
is not correlated with the quality of life
[Petterson T et al., 1998, level 1ll]. The
quality of life is more dependent upon se-
guelae and geriatric syndromes than the
type of therapy [UKPDS 33, 1998, level
Ib]. The frequency of insulin injections is
linked with the quality of life. Single blood
glucose measurements or blood glucose
self-monitoring do not lower the quality of
life [Gilden et al., 1990; Reza M et al.,
1999, level I1].

The quality of life is especially tightly
coupled with the presence of geriatric syn-
dromes. In particular, limitations in mobil-
ity and continence problems occur more
often in diabetics [Zeyfang et al., 2002]
and lower the quality of life [Gregg et al.,
2003].

Recommendation:

A generally applicable recommendation
for increasing the quality of life in older
diabetics cannot be made because the
limitations and needs differ from indi-
vidual to individual. The presence of
pain and geriatric syndromes should be
checked through specific questioning
and/or assessment because the quality of
life is particularly negatively affected by
these two factors. Goals adapted to the
individual should be defined; the in-
itiation of a needed insulin therapy
should not be delayed due to an alleged
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encroachment on the quality of life.
(strength of recommendation C / grade
of evidence D)

13 Diabetes in Homes for the Elderly and Nurs-
ing Homes

The prevalence of diabetics in homes for
the elderly is between 7.2 and 33 per cent
[Benbow SJ et al,, 1997, level IV; National
Center for Health Statistics, 1979, level 1V,
Sinclair AJ, 1997, level I11; Sinclair AJ et
al., 2001, level I1I; Tariot PN et al., 1999,
level I11].

Morbidity and the use of drugs by diabetics
in homes for the elderly is higher than that
of nondiabetics [Benbow SJ et al., 1997,
level 1V; Wolffenbuttel BH et al., 1991,
level 111]. Diabetics are admitted to hospi-
tals more frequently and are hospitalised
for a longer time than nondiabetics [Sin-
clair AJ et al., 1997, level Il1]. Both the
diabetics and the nursing staff have little
knowledge of diabetes mellitus [Sinclair
Aletal., 1997, level I11].

Recommendation:

Monitoring of blood glucose level and
blood pressure, as well as checking for
diabetes specific complications should be
performed regularly. (strength of re-
commenddation C /grade of evidence D)

14 Educational Programmes

Older people with diabetes mellitus lack
fundamental, diabetes relevant proficiency
and knowledge, especially in regards to the
symptoms of hypoglycaemia [Thomson FJ
et al., 1991, level I1l; Pegg A et al., 1991,
level 111; Mutch WJ et al., 1985, level I11].
Even geriatric patients can be educated on
diabetes [Stelzl et al., 1999]. Nevertheless,
half of the geriatric patients with diabetes
are overtaxed by particular subjects of the
usual educational programmes [Schiel et
al., 2000].

Also cognitively impaired patients benefit
from especially adapted educational pro-
grammes [Braun et al., 2003; Zeyfang et
al., 2001], whereas strongly depressive pa-
tients benefit little. Through specifically
designed geriatric programmes, the self-
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management ability of elderly people can
be improved [Kronsbein et al., 1988; Wil-
son W et al., 1987, level I11].

This, however, was not confirmed by the
field test data of the Association of Statu-
tory Health Insurance Physicians in North
Rhine (KV Nordrhein). Nevertheless, the
specific group educational courses are just
as successful as or more successful than
individual consultations in regards to trans-
fer of knowledge and self-management.
The participation in a structured treatment
programme is associated with an im-
provement in the quality of life of elderly
patients (age 68.4 + 8.9 years) with diabe-
tes mellitus type 2; in particular, fears of
hypoglycaemia can be reduced [Braun et
al., 2003].

Recommendation:

Specifically organised group educational
courses have been developed for ger-
iatric diabetics to help these people to
technically and psychologically deal with
the disease with more confidence. Such
educational programmes should be also
made available to mildly cognitively im-
paired diabetics. If possible, family
members should be included in the edu-
cational programme. (strength of re-
commendation B / grade of evidence C)

17 Bibliography

1. Abraira C, Colwell JA, Nuttall FQ. Vet-
erans Affairs Cooperative Study on glyce-
mic control and complications in type 1l
diabetes (VA CSDM). Results of the feasi-
bility trial. Veterans Affairs Cooperative
Study in Type Il Diabetes. Diabetes Care
1995; 18:1113-23

2. ADA.Consensus statement: Report and
recommendations of the San Antonio con-
ference on diabetic neuropathy. American
Diabetes Association American Academy
of Neurology. Diabetes Care 1988; 11:592-
7.

3. ADA. Supplement 1. American Diabetes
Association: clinical practice recommenda-
tions 2000. Diabetes Care 2000; 23 Suppl
1:S1-116.

Bibliography

15 Self-Help Groups

Self-help groups and the inclusion of fam-
ily members increase the long-term success
of patient education, even for older people
with diabetes mellitus [Gilden JL et al.,
1989, level I11].

16 Final Thoughts and Future Goals

The preparation of the guideline showed
that the amount of data available and thus,
the basis for the evidence-based judge-
ments for elderly patients with diabetes
mellitus is still unsatisfactory. Hence, it is
the declared opinion of the panel of experts
that, in the future, studies on diabetes mel-
litus and its treatment should always in-
clude an adequate number of older diabet-
ics. For this, the following age groups
should be represented in numbers large
enough to permit conclusions with suffi-
cient reliability: the “young old” (65 to 75
years), the old (75 to 85 years) and also, if
possible, the oldest old (over 85 years).
Furthermore, it is crucial that these types
of studies are supplemented with an as-
sessment of the status of the cognitive and
affective functions and mobility, which
facilitate a description of the
Patient’s situation.
4. Agelink MW, Malessa R, Baumann B:
Standardized tests of heart rate variability:
normal ranges obtained from 309 healthy
humans, and effects of age, gender, and
heart rate. Clin Auton Res 2001; 11:99-
108.

5. Aitchison M, Fisher BM, Carter K,
McKee R, MacCuish AC, Finlay IG. Im-
paired anal sensation and early diabetic
faecal incontinence. Diabet Med 1991;
8:960-3.

6. Alberti KG. Diabetic emergencies. Br
Med Bull 1989; 45:242-63.

7. Allman RM, Goode PS, Patrick MM,
Burst N, Bartolucci AA. Pressure ulcer risk
factors among hospitalized patients with
activity limitation. Jama 1995; 273:865-70.

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 33



Evidence-based Guideline - Diabetes in the Elderly

8. Amaral SS, Teixeira MG, Brito SL,
Amaral GA, Jorge JM, Habr-Gama A, Pi-
notti HW: Prevalence of fecal incontinence
in diabetic patients: epidemiological study
of patients assisted as outpatients at the
Clinical Hospital of the Medical School at
the University of Sao Paulo; Rev. Hosp.
Clin Fac Sao Paolo 1997; 52(6):295-301
9. Amos AF, McCarty DJ, Zimmet P. The
rising global burden of diabetes and its
complications: estimates and projections to
the year 2010. Diabet Med 1997; 14:S1-85.
10. Andersson DK, Svardsudd K. Long-
term glycemic control relates to mortality
in type Il diabetes. Diabetes Care 1995;
18:1534-43.

11. Areosa SA, Grimley EV: Effect of the
treatment of Type Il diabetes mellitus on
the development of cognitive impairment
and dementia Cochrane Database Syst
Rev. 2002;(4):CD003804

12. Arztliche Zentralstelle Qualitatssiche-
rung: Checkliste ,,Methodische Qualitét
von Leitlinien“, Zentralstelle der Deut-
schen Arzteschaft zur Qualitatssicherung
in der Medizin, Kéln (1999)

13. Asplund K, Wiholm BE, Lithner F.
Glibenclamide-associated hypoglycaemia:
a report on 57 cases. Diabetologia 1983;
24:412-7

14. Asplund K, Wiholm BE, Lundman B.
Severe hypoglycaemia during treatment
with glipizide. Diabet Med 1991; 8:726-31
15. Assal JP, Muhlhauser I, Pernet A,
Gfeller R, Jorgens V, Berger M. Patient
education as the basis for diabetes care in
clinical practice and research. Diabetologia
1985; 28:602-13.

16. Atiea JA, Moses JL, Sinclair AJ.
Neuropsychological function in older sub-
jects with non-insulin-dependent diabetes
mellitus. Diabet Med 1995; 12:679-85. EK
i

17. Backonja M, Beydoun A, Edwards KR:
Gabapentin for the symptomatic treatment
of painful neuropathy in patients with dia-
betes mellitus: a randomized controlled
trial. Jama 1998; 280:1831-6.

18. Baron A, Neumann C. PROTECT in-
terim results: a large multicenter study of
patients with type Il diabetes. Precose

Bibliography

Resolution of Optimal Titration to Enhance
Current Therapies. Clin Ther 1997,
19:282-95

19. Barrett-Connor E, Ferrara A. Isolated
postchallenge hyperglycemia and the risk
of fatal cardiovascular disease in older
women and men. The Rancho Bernardo
Study. Diabetes Care 1998; 21:1236-9

20. Barrett-Connor E. Factors associated
with the distribution of fasting plasma glu-
cose in an adult community. Am J Epide-
miol 1980; 112:518-23

21. Basu A, Close CF, Jenkins D, Krentz
AJ, Nattrass M, Wright AD. Persisting
mortality in diabetic ketoacidosis. Diabet
Med 1993; 10:282-4

22. Beebe KL, Patel J. Rosiglitazone is as
effective and well tolerated in patients over
65 years with type 2 diabetes. Diabetes
1999; 48:111A

23. Benbow SJ, Cossins L, MacFarlane 1A.
Painful diabetic neuropathy. Diabet Med
1999; 16:632-44

24. Benbow SJ, Wallymahmed ME,
MacFarlane IA. Diabetic peripheral neu-
ropathy and quality of life. Qjm 1998;
91:733-7.

25. Benbow SJ, Walsh A, Gill GV. Diabe-
tes in institutionalised elderly people: a
forgotten population? Bmj 1997;
314:1868-9

26. Berger M. Screening for type 2 diabe-
tes. Population screening was not effective
in former East Germany. Bmj 2001;
323:454; author reply 455. Screening for
type 2 diabetes. Population screening was
not effective in former East Germany

27. Berger S, Strange P. Repaglinide, a
novel oral hypoglycemic agent in type 2
diabetes: a randomized, plazebo-
controlled, double-blind, fixed dose study.
Diabetes 1998; 47 (Suppl. 1):496 (abstract)
28. Berger W, Caduff F, Pasquel M, Rump
A. [The relatively frequent incidence of
severe sulfonylurea-induced hypoglycemia
in the last 25 years in Switzerland. Results
of 2 surveys in Switzerland in 1969 and
1984]. Schweiz Med Wochenschr 1986;
116:145-51

29. Berlowitz DR, Brandeis GH, Morris
JN, Deriving a risk-adjustment model for

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 34



Evidence-based Guideline - Diabetes in the Elderly

pressure ulcer development using the
Minimum Data Set. J Am Geriatr Soc
2001; 49:866-71. Deriving a risk-
adjustment model for pressure ulcer devel-
opment using the Minimum Data Set

30. Bertram B ,Hammers H: Die Prévalenz
der Erblindungen wegen diabetischer Reti-
nopahtie steigt weiter . Z.prakt. Augen-
heilk. 1997;18: 181-184

Bild DE, Selby JV, Sinnock P, Browner
WS, Braveman P, Showstack JA. Lower-
extremity amputation in people with diabe-
tes. Epidemiology and prevention. Diabe-
tes Care 1989; 12:24-31

31. Bourdel-Marchasson I, Dubroca B,
Manciet G, Decamps A, Emeriau JP, Dar-
tigues JF. Prevalence of diabetes and effect
on quality of life in older French living in
the community: the PAQUID Epidemiol-
ogical Survey. J Am Geriatr Soc 1997;
45:295-301

32. Brandeis GH, Morris JN, Nash DJ,
Lipsitz LA. The epidemiology and natural
history of pressure ulcers in elderly nursing
home residents. Jama 1990; 264:2905-9
Brandeis GH, Ooi WL, Hossain M, Morris
JN, Lipsitz LA. A longitudinal study of
risk factors associated with the formation
of pressure ulcers in nursing homes. J Am
Geriatr Soc 1994; 42:388-93

33. Braun A, Miiller UA, Mller R, Lep-
pert K, Schiel R: Structured treatment and
teaching of patients with type-2 diabetes
mellitus and impaired cognitive function -
The DICOF-trial,Diabetic medicine in
press

34. Braun A, Schiel R, Franke I, Siefke S,
Helbich C, Leppert K, Muller UA: Le-
bensqualitat von geriatrischen Patienten
mit Diabetes mellitus Typ 2 nach Teilnah-
me an einem strukturierten Behandlungs-
und Schulungsprogramm fiir konventionel-
le Insulintherapie (Abstrakt). Diab Stoffw
2003; Suppl. 1: 59

35. Brierley EJ, Broughton DL, James OF,
Alberti KG. Reduced awareness of hypo-
glycaemia in the elderly despite an intact
counter-regulatory response. Qjm 1995;
88:439-45

Bibliography

36. Brodows R, Chessor R: A comparison
of premixed insulin preparations in elderly
patients. Diabetes Care 1995;18:855-7

37. Brodows RG. Benefits and risks with
glyburide and glipizide in elderly NIDDM
patients. Diabetes Care 1992; 15:75-80
38. Buck AC, Reed PI, Siddig YK, Chis-
holm GD, Fraser TR. Bladder dysfunction
and neuropathy in diabetes. Diabetologia
1976; 12:251-8

39. Bueno Cavanillas A, Padilla Ruiz F,
Peinado Alonso C, Espigares Garcia M,
Galvez Vargas R. [Risk factors associated
with falls in institutionalized elderly popu-
lation. A prospective cohort study]. Med
Clin (Barc) 1999; 112:10-5. [Risk factors
associated with falls in institutionalized
elderly population. A prospective cohort
study]

40. Bytzer P, Talley NJ, Leemon M,
Young LJ, Jones MP, Horowitz M. Preva-
lence of gastrointestinal symptoms associ-
ated with diabetes mellitus: a population-
based survey of 15,000 adults. Arch Intern
Med 2001; 161:1989-96

41. Cabana MD, Rand CS, Powe NR, Wu
AW, Wilson MH, Abboud PA, et al: Why
don’t physicians follow clinical practice
guidelines? A framework for improvement.
JAMA 282 (15) (1999) 1458-1465

42. Cabezas-Cerrato J. The prevalence of
clinical diabetic polyneuropathy in Spain: a
study in primary care and hospital clinic
groups. Neuropathy Spanish Study Group
of the Spanish Diabetes Society (SDS).
Diabetologia 1998; 41:1263-9.

43. Caro JJ, Ward AJ, O'Brien JA. Life-
time costs of complications resulting from
type 2 diabetes in the U.S. Diabetes Care
2002; 25:476-81

Carpenter CR, Scheatzle MD, D'Antonio
JA, Coben JH. Survey of fall history and
fall risk factors in ambulatory geriatric
emergency department patients. Acad
Emerg Med 2003; 10:506-7

44, Casimiro C, Garcia-de-Lorenzo A,
Usan L. Prevalence of decubitus ulcer and
associated risk factors in an institutional-
ized Spanish elderly population. Nutrition
2002; 18:408-14

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 35



Evidence-based Guideline - Diabetes in the Elderly

45. Chan AW, McFarlane 1A, Griffiths K,
Wells JD. Chronic pain in patients with
diabetes mellitus: comparison with a non-
diabetic population. Pain Clinic 1990;
3:147-159

46. Charbonnel B, Lénngvist F, Jones NP,
Abel MG, Patwardhan R. Rosiglitazone is
superior to glyburide in reducing fasting
plasma glucose after 1 year of treatment in
Type 2 diabetes. Diabetes 1999; 48 (Suppl.
1):Poster 494 A114

47. Chehade J, Mooradian AD. Drug Ther-
apy: Current and Emerging Agents. In:
Sinclair AJ, Finucane P, eds. Diabetes in
old age: John Wiley & Sons Ltd.,
2001:199-124

48. Chiasson JL, Josse RG, Gomis R,
Hanefeld M, Karasik A, Laakso M. Acar-
bose for prevention of type 2 diabetes mel-
litus: the STOP-NIDDM randomised trial.
Lancet 2002; 359:2072-7

49. Chiasson JL, Josse RG, Hunt JA, et al.
The efficacy of acarbose in the treatment
of patients with non-insulin-dependent
diabetes mellitus. A multicenter controlled
clinical trial. Ann Intern Med 1994;
121:928-35

50. Cohen DL, Neil HA, Thorogood M,
Mann JI. A population-based study of the
incidence of complications associated with
type 2 diabetes in the elderly. Diabet Med
1991; 8:928-33

51. Colman E, Katzel LI, Rogus E, Coon
P, Muller D, Goldberg AP. Weight loss
reduces abdominal fat and improves insu-
lin action in middle-aged and older men
with impaired glucose tolerance. Metabo-
lism 1995; 44:1502-8

52. Coniff RF, Shapiro JA, Seaton TB,
Bray GA. Multicenter, placebo-controlled
trial comparing acarbose (BAY g 5421)
with placebo, tolbutamide, and tolbu-
tamide-plus-acarbose in non-insulin-
dependent diabetes mellitus. Am J Med
1995; 98:443-51

53. Conner-Kerr T, Templeton MS.
Chronic fall risk among aged individuals
with type 2 diabetes. Ostomy Wound Man-
age 2002; 48:28-34, 35

Coulston AM, Mandelbaum D, Reaven
GM. Dietary management of nursing home

Bibliography

residents with non-insulin-dependent dia-
betes mellitus. Am J Clin Nutr 1990;
51:67-71

54. Craig LD, Nicholson S, SilVerstone
FA, Kennedy RD. Use of a reduced-
carbohydrate, modified-fat enteral formula
for improving metabolic control and clini-
cal outcomes in long-term care residents
with type 2 diabetes: results of a pilot trial.
Nutrition 1998; 14:529-34

55. Croxson S. Metabolic Decompensa-
tion. In: Sinclair AJ, Finucane P, eds. Dia-
betes in old age: John Wiley & Sons Ltd.,
2001:53-66

56. Croxson SC, Burden AC, Bodington
M, Botha JL. The prevalence of diabetes in
elderly people. Diabet Med 1991; 8:28-31
57. Curb JD, Pressel SL, Cutler JA, et al.
Effect of diuretic-based antihypertensive
treatment on cardiovascular disease risk in
older diabetic patients with isolated sys-
tolic hypertension. Systolic Hypertension
in the Elderly Program Cooperative Re-
search Group. Jama 1996; 276:1886-92
58. Damsgaard EM, Froland A, Green A.
Use of hospital services by elderly diabet-
ics: the Frederica study of diabetic and
fasting hyperglycaemic patients aged 60-
74 years. Diabet Med 1987; 4:317-21

59. Damsgaard EM. Known diabetes and
fasting hyperglycaemia in the elderly.
Prevalence and economic impact upon
health services. Dan Med Bull 1990;
37:530-46

60. de Sonnaville JJ, Colly LP, Wijkel D,
Heine RJ. The prevalence and determi-
nants of foot ulceration in type Il diabetic
patients in a primary health care setting.
Diabetes Res Clin Pract 1997; 35:149-56
61. DECODE Study Group on behalf of
the European Diabetes Epidemiology
Study Group: Will new diagnostic criteria
for diabetes mellitus change phenotype of
patients with diabetes? Reanalysis of
European epidemiological data. Bmj 1998;
317:371-5

62. Deerochanawong C, Home PD, Alberti
KG. A survey of lower limb amputation in
diabetic patients. Diabet Med 1992; 9:942-
6

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 36



Evidence-based Guideline - Diabetes in the Elderly

63. Dornan TL, Peck GM, Dow JD, Tatter-
sall RB. A community survey of diabetes
in the elderly. Diabet Med 1992; 9:860-5
64. Dubey A, Aharonoff GB, Zuckerman
JD, Koval KJ. The effects of diabetes on
outcome after hip fracture. Bull Hosp Jt
Dis 2000; 59:94-8

65. Eaton WW, Armenian H, Gallo J, Pratt
L, Ford DE. Depression and risk for onset
of type Il diabetes. A prospective popula-
tion-based study. Diabetes Care 1996;
19:1097-102

66. Edmonds ME, Blundell MP, Morris
ME, Thomas EM, Cotton LT, Watkins PJ.
Improved survival of the diabetic foot: the
role of a specialized foot clinic. Q J Med
1986; 60:763-71

67. Elias PK, Elias MF, D'Agostino RB, et
al. NIDDM and blood pressure as risk fac-
tors for poor cognitive performance. The
Framingham Study. Diabetes Care 1997,
20:1388-95.

68. Ellenberg M. Development of urinary
bladder dysfunction in diabetes mellitus.
Ann Intern Med 1980; 92:321-3.

69. Ellenberg M. Diabetic neuropathic ca-
chexia. Diabetes 1974; 23:418-23.

Enck P, Rathmann W, Spiekermann M, et
al. Prevalence of gastrointestinal symptoms
in diabetic patients and non-diabetic sub-
jects. Z Gastroenterol 1994; 32:637-41.
70. FachInfo Actos ®: Bundesverband der
Pharmazeutischen Industrie: Zusammen-
fassung der Merkmale des Arzneimittels
Actos ®. 2003

71. Feldman M, Schiller LR. Disorders of
gastrointestinal motility associated with
diabetes mellitus. Ann Intern Med 1983;
08:378-84

72. Feldmann M: Disorders of gastrointes-
tinal motility, Ann Intern Med. 1983

73. Feskens EJ, Virtanen SM, Rasanen L,
et al. Dietary factors determining diabetes
and impaired glucose tolerance. A 20-year
follow-up of the Finnish and Dutch cohorts
of the Seven Countries Study. Diabetes
Care 1995; 18:1104-12

74. Fiatarone MA, Marks EC, Ryan ND,
Meredith CN, Lipsitz LA, Evans WJ.
High-intensity strength training in nonage-

Bibliography

narians. Effects on skeletal muscle. Jama
1990; 263:3029-34

75. Ficker JH, Dertinger SH, Siegfried W,
et al. Obstructive sleep apnoea and diabe-
tes mellitus: the role of cardiovascular
autonomic neuropathy. Eur Respir J 1998;
11:14-9

76. Fonseca V, Phear DN. Hyperosmolar
non-ketotic diabetic syndrome precipitated
by treatment with diuretics. Br Med J (Clin
Res Ed) 1982; 284:36-7

77. Forsen L, Meyer HE, Midthjell K,
Edna TH. Diabetes mellitus and the inci-
dence of hip fracture: results from the
Nord-Trondelag Health Survey. Diabe-
tologia 1999; 42:920-5

78. Fowler EB, Breault LG, Cuenin MF:
Periodontal disease and its association with
systemic disease. Military Medicine
2001;166:85-89

79. Friedman NA, LaBan MM. Periarthro-
sis of the shoulder associated with diabetes
mellitus. Am J Phys Med Rehabil 1989;
68:12-4

80. Fritsche A, Stumvoll M, Haring HU.
[Insulin secretion and aging. Implications
for insulin therapy in the geriatric patient
with diabetes mellitus]. Med Klin 2003;
98:287-91

81. Fusgen I, Gruss HJ: Stuhlinkontinenz
des dlteren Diabetikers, WMW 2003,
17/18: 398-401

82. Gadsby R. Effect of intensive blood-
glucose control with metformin on compli-
cations in overweight patients with type 2
diabetes (UKPDS 34). UK

83. Prospective Diabetes Study (UKPDS)
Group. Lancet 1998; 352:854-65

Gale EA, Dornan TL, Tattersall RB. Se-
verely uncontrolled diabetes in the over-
fifties. Diabetologia 1981; 21:25-8

84. Garber AJ, Duncan TG, Goodman AM,
Mills DJ, Rohlf JL. Efficacy of metformin
in type Il diabetes: results of a double-
blind, placebo-controlled, dose-response
trial. Am J Med 1997; 103:491-7

85. Garrison RJ, Higgins MW, Kannel
WAB. Obesity and coronary heart disease.
Curr Opin Lipidol 1996; 7:199-202

86. Gavard JA, Lustman PJ, Clouse RE.
Prevalence of depression in adults with

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 37



Evidence-based Guideline - Diabetes in the Elderly

diabetes. An epidemiological evaluation.
Diabetes Care 1993; 16:1167-78

87. Gessert CE, Elliott BA, Haller 1V. Dy-
ing of old age: an examination of death
certificates of Minnesota centenarians. J
Am Geriatr Soc 2002; 50:1561-5

88. Ghani F, Likeman PR, Picton DC: An
investigation into the effect of denture
fixatives in increasing incisal biting forces
with maxillary complete dentures. Eur J
Prosthodont Restor Dent 1995;3:193-197
89. Gilden JL, Casia C, Hendryx M, Singh
SP: Effects of self-monitoring of blood
glucose on quality of life in elderly dia-
betic patients. J Am Geriatr Soc
1990;38:511-5

90. Gilden JL, Hendryx M, Casia C, Singh
SP. The effectiveness of diabetes education
programs for older patients and their
spouses. J Am Geriatr Soc 1989; 37:1023-
30

91. Glatthaar C, Welborn TA, Stenhouse
NS, Garcia-Webb P. Diabetes and im-
paired glucose tolerance. A prevalence es-
timate based on the Busselton 1981 survey.
Med J Aust 1985; 143:436-40

92. Goodkin G. Mortality factors in diabe-
tes. A 20 year mortality study. J Occup
Med 1975; 17:716-21

93. Gradman TJ, Laws A, Thompson LW,
Reaven GM. Verbal learning and/or mem-
ory improves with glycemic control in
older subjects with non-insulin-dependent
diabetes mellitus. J Am Geriatr Soc 1993;
41:1305-12

94. Gregg EW, Beckles GL, Williamson
DF, et al. Diabetes and physical disability
among older U.S. adults. Diabetes Care
2000; 23:1272-7

95. Gregg EW, Brown A: Cognitive and
Physical Disabilities and Aging-Related
Complications of Diabetes Clinical Diabe-
tes 2003; 21:113-118

96. Grossi SG, Zambon JJ, Ho AW, Koch
G, Dunford RG, Machtei EE, Norderyd
OM, Genco RJ: Assessment of risk for
periodontal disease. I. Risk indicators for
attachment loss. J Periodontol
1994;65:260-267

97. Grunberger G, Weston W, Patwardhan
R, Rappaport EB. Rosiglitazone once or

Bibliography

twice daily improves glycemic control in
patients with type 2 diabetes. Diabetes
1999; 48 (Suppl 1):Poster 439 A102

98. Gu K, Cowie CC, Harris MI. Diabetes
and decline in heart disease mortality in
US adults. Jama 1999; 281:1291-7

99. Gu K, Cowie CC, Harris MI. Mortality
in adults with and without diabetes in a
national cohort of the U.S. population,
1971-1993. Diabetes Care 1998; 21:1138-
45

100. Gu K, Cowie CC, Harris MI. Mortal-
ity in adults with and without diabetes in a
national cohort of the U.S. population,
1971-1993. Diabetes Care 1998; 21,(7):
1138-45,

101. Haan MN, Mungas DM, Gonzalez
HM, Ortiz TA, Acharya A, Jagust WJ.
Prevalence of dementia in older latinos: the
influence of type 2 diabetes mellitus,
stroke and genetic factors. J Am Geriatr
Soc 2003; 51:169-77

102. Haire-Joshu D, Glasgow RE, Tibbs
TL: Smoking and diabetes. Diabetes Care
1999;22:1887-98

103. Hansson L, Zanchetti A, Carruthers
SG, et al. Effects of intensive blood-
pressure lowering and low-dose aspirin in
patients with hypertension: principal re-
sults of the Hypertension Optimal Treat-
ment (HOT) randomised trial. HOT Study
Group. Lancet 1998; 351:1755-62

104. Harris M1, Hadden WC, Knowler
WC, Bennett PH. Prevalence of diabetes
and impaired glucose tolerance and plasma
glucose levels in U.S. population aged 20-
74 yr. Diabetes 1987; 36:523-34

105. Harris MI. Epidemiology of diabetes
mellitus among the elderly in the United
States. Clin Geriatr Med 1990; 6:703-19
106. Haslbeck M, Redaelli M, Parandeh-
Shab F, Luft D, Neunhdofer B, Stracke H,
Ziegler D: Diagnostik, Therapie und Ver-
laufskontrolle der sensomotorischen diabe-
tischen Neuropathien. In: Evidenzbasierte
Diabetes-Leitlinien DDG. Scherbaum WA,
Lauterbach KW, Renner R (Hrsg.) Deut-
sche Diabetes Gesellschaft, 1. Aufl. 42 S,
2000

107. Hasslacher C, Gandjour A, Redaelli
M, Bretzel RG, Danne T, Ritz E, Sawicki

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 38



Evidence-based Guideline - Diabetes in the Elderly

P, Walter H: Diagnose, Therapie und Ver-
laufskontrolle der Diabetischen Nephro-
pathie. In: Evidenzbasierte Diabetes-
Leitlinie DDG. Scherbaum WA, Lauter-
bach KW, Renner R, (Hrsg.) Deutsche Di-
abetes Gesellschaft, 1. Aufl., 42 S., 2000
108. Hasslacher C, Ritz E, Wahl P, Micha-
el C. Similar risks of nephropathy in pati-
ents with type I or type 1l diabetes mellitus.
Nephrol Dial Transplant 1989; 4:859-63
109. Hatorp V, Huang WC, Strange P.
Pharmacokinetic profiles of repaglinide in
elderly subjects with type 2 diabetes. J Clin
Endocrinol Metab 1999; 84:1475-8

110. Hauner H, Occurrence of diabetes
mellitus in Germany. Dtsch Med
Wochenschr 1998; 123, (24):777-782

111. Hayward RS, Wilson MC, Tunis SR,
Bass EB, Guyatt G: Users’ guides to the
medical literature. VVI11: How to use clini-
cal practice guidelines. A. Are the recom-
mendations valid? The Evidence-Based
Medicine Working Group. JAMA 274 (7)
(1995) 570-574

112. Heart Outcomes Prevention Evalua-
tion Study Investigators. Effects of rami-
pril on cardiovascular and microvascular
outcomes in people with diabetes mellitus:
results of the HOPE study and MICRO-
HOPE substudy. Lancet 2000; 355:253-9
113. Helkala EL, Niskanen L, Viinamaki
H, Partanen J, Uusitupa M. Short-term and
long-term memory in elderly patients with
NIDDM. Diabetes Care 1995; 18:681-5
114. Helmert U, Janka HU, Strube H. Epi-
demioologic Findings for Diabetes Melli-
tus Prevalence in the Federal Republic of
Germany between 1984 and 1991. Diabe-
tes und Stoffwechsel 1994; 3:721-277
115. Hendra TJ, Sinclair AJ. Improving the
care of elderly diabetic patients: the final
report of the St Vincent Joint Task Force
for Diabetes. Age Ageing 1997; 26:3-6
116. Hiller R, Sperduto RD, Ederer F. Epi-
demiologic associations with cataract in
the 1971-1972 National Health and Nutri-
tion Examination Survey. Am J Epidemiol
1983; 118:239-49

117. Hiltunen L, Keinanen-Kiukaanniemi
S, Laara E, Kivela SL. Self-perceived
health and symptoms of elderly persons

Bibliography

with diabetes and impaired glucose toler-
ance. Age Ageing 1996; 25:59-66

118. Hiltunen L, Luukinen H, Koski K,
Kivela SL. Prevalence of diabetes mellitus
in an elderly Finnish population. Diabet
Med 1994; 11:241-9

119. Hoffmann J, Spengler M:Efficacy of
24 —week monotherapy with acarbose ,
glibenclamide, or placebo in NIDDM pa-
tients. Diabetes Care 1994, 17: 561 - 566
120. Holman RR, Cull CA, Turner RC. A
randomized double-blind trial of acarbose
in type 2 diabetes shows improved glyce-
mic control over 3 years (U.K. Prospective
Diabetes Study 44). Diabetes Care 1999;
22:960-4

121. Holstein A, Plaschke A, Egberts E-H:
Lower Incidence of severe hypoglycaemia
in patients with type 2 diabetes treated
withglimepiride versus glibenclamide.
Daibetes Metab Res Rev 2001, 17: 467 —
473

122. Horowitz M, Wishart JM, Jones KL,
Hebbard GS. Gastric emptying in diabetes:
an overview. Diabet Med 1996; 13:516-22
123. UK Prospective Diabetes Study
(UKPDS) Group Intensive blood-glucose
control with sulphonylureas or insulin
compared with conventional treatment and
risk of complications in patients with type
2 diabetes (UKPDS 33).. Lancet 1998;
352:837-53

124. lvers RQ, Cumming RG, Mitchell P,
Peduto AJ. Diabetes and risk of fracture:
The Blue Mountains Eye Study. Diabetes
Care 2001; 24:1198-203

125. lwamoto Y, Kosaka K, Kuzuya T,
Akanuma Y, Shigeta Y, Kaneko T. Effects
of troglitazone: a new hypoglycemic agent
in patients with NIDDM poorly controlled
by diet therapy. Diabetes Care 1996;
19:151-6

126. Jaap AJ, Jones GC, McCrimmon RJ,
Deary 1J, Frier BM. Perceived symptoms
of hypoglycaemia in elderly type 2 diabetic
patients treated with insulin. Diabet Med
1998; 15:398-401

127. Jagusch W, v. Cramon Renner R,
Hepp KD. Cognitive function and meta-
bolic state in elderly diabetic patients. Dia-

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 39



Evidence-based Guideline - Diabetes in the Elderly

betes Nutrition ans Metabolism 1992;
5:265-274

128. James M Lawrence, Paul Bennett,
Alan Young, Anthony M Robinson:
Screening for diabetes in general practice:
cross sectional population study. BMJ
2001; 323: 548-51

129. Janka HU, Redaelli M, Gandjour A,
Giani G, Hauner H, Michaelis D, Standl E:
Epidemiologie und Verlauf des Diabetes
mellitus in Deutschland. In: Evidenzbasier-
te Diabetes-Leitlinien DDG. Scherbaum
WA, Lauterbach KW, Renner R (Hrsg)
Deutsche Diabetes-Gesellschaft, 1. Aufl.,
42 S., 2000

130. Johnston PS, Lebovitz HE, Coniff RF,
Simonson DC, Raskin P, Munera CL. Ad-
vantages of alpha-glucosidase inhibition as
monotherapy in elderly type 2 diabetic pa-
tients. J Clin Endocrinol Metab 1998;
83:1515-22

131. Josephkutty S, Potter JM. Comparison
of tolbutamide and metformin in elderly
diabetic patients. Diabet Med 1990; 7:510-
4

132. Joshipura KJ, Rimm EB, Douglass
CW, Trichopoulos D, Ascherio A, Willet
WC: Poor oral health and coronary heart
disease. J Dent Res 1996;75:1631-1636
133. Kannel WB, D'Agostino RB, Cobb
JL. Effect of weight on cardiovascular dis-
ease. Am J Clin Nutr 1996; 63:419S-422S
134. Kannel WB, McGee DL. Diabetes
and glucose tolerance as risk factors for
cardiovascular disease: the Framingham
study. Diabetes Care 1979; 2:120-6

135. Kannel WB. Cardiovascular risk fac-
tors in the elderly. Coron Artery Dis 1997;
8:565-75

136. Kaplan SA, Te AE, Blaivas JG. Uro-
dynamic findings in patients with diabetic
cystopathy. J Urol 1995; 153:342-4

137. Karjalainen KM, Knuuttila ML, von
Dickhoff KJ: Association of the severity of
periodontal disease with organ complica-
tions in type | diabetic patients. J Periodon-
tol 1994;65:1067-1072

138. Katsumata K., Okada T, Miyao M,
Katsumata Y': High incidence of sleep ap-
nea syndrome in a male diabetic popula-

Bibliography

tion. Diabetes Res. Clin. Prac. 1991, 13; 45
-51

139. Kerner W, Fuchs C, Redaelli M,
Boehm BO, Kdbberling J, Scherbaum WA,
Tilil H: Definition, Klassifikation und Di-
agnostik des Diabetes mellitus. In: evi-
denzbasierte Diabetes.Leitlinien DDG.
Scherbaum WA, Lauterbach KW, Joost
HG (Hrsg.) Deutsche Diabetes Gesell-
schaft, 1. Aufl., 46 S., 2001.

140. Kerner W, Fuchs C, Redaelli M,
Boehm BO, Kobberling J, Scherbaum WA,
Tilil H: Definition, Klassifikation und Dia-
gnostik des Diabetes mellitus. In: evidenz-
basierte Diabetes.Leitlinien DDG. Scher-
baum WA, Lauterbach KW, Joost HG
(Hrsg.) Deutsche Diabetes Gesellschaft, 1.
Aufl., 46 S., 2001

141. Kilvert A, Fitzgerald MG, Wright
AD, Nattrass M. Clinical characteristics
and aetiological classification of insulin-
dependent diabetes in the elderly. Q J Med
1986; 60:865-72

142. King H, Aubert RE, Herman WH.
Global burden of diabetes, 1995-2025:
prevalence, numerical estimates, and pro-
jections. Diabetes Care 1998; 21:1414-31
Klazinga N: Compliance with practice
guidelines: clinical autonomy revisited.
Health Policy 1994; 28: 51-66

143. Klein BE, Klein R, Jensen SC. Open-
angle glaucoma and older-onset diabetes.
The Beaver Dam Eye Study. Ophthalmol-
ogy 1994; 101:1173-7

Klein R, Klein BE, Moss SE, Davis MD,
DeMets DL. The Wisconsin epidemiologic
study of diabetic retinopathy. Il. Preva-
lence and risk of diabetic retinopathy when
age at diagnosis is 30 or more years. Arch
Ophthalmol 1984; 102:527-32

144. Klein R, Klein BE, Moss SE. Diabe-
tes, hyperglycemia, and age-related macu-
lopathy. The Beaver Dam Eye Study. Oph-
thalmology 1992; 99:1527-34

145. Klein R. Hyperglycemia and mi-
crovascular and macrovascular disease in
diabetes. Diabetes Care 1995; 18:258-68
146. Kloos et al. Lebensqualitat und The-
rapiepraferenz unter konventioneller und
supplementérer Insulintherapie bei Patien-

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 40



Evidence-based Guideline - Diabetes in the Elderly

ten mit Diabetes mellitus Typ 2 und Se-
kundarversagen. Diab Stoffw 2003; 12:52
147. Knight PV, Temple CG, Kessen CM.
The use of metformin in the older patient. J
Clin Exp Gerontol 1986; 8:57-58

148. Knowler WC, Barrett-Connor E,
Fowler SE, et al. Reduction in the inci-
dence of type 2 diabetes with lifestyle in-
tervention or metformin. N Engl J Med
2002; 346:393-403

149. Kohal RJ, Lutter G, Dennison DK:
Marginale Parondonititis und kardiovas-
kulére Erkrankungen. Schweiz Monatsschr
Zahnmed 2001; 111:445-450.

150. Konen JC, Curtis LG, Summerson JH.
Symptoms and complications of adult dia-
betic patients in a family practice. Arch
Fam Med 1996; 5:135-45

151. Kronsbein P, Jorgens V, Venhaus A,
et al. Evaluation of a structured treatment
and teaching programme on non-insulin-
dependent diabetes. Lancet 1988;2:1407—
11

152. Kumar S, Prange A, Schulze J, Lettis
S, Barnett AH. Troglitazone, an insulin
action enhancer, improves glycaemic con-
trol and insulin sensitivity in elderly type 2
diabetic patients. Diabet Med 1998;
15:772-9

153. Kuusisto J, Mykkanen L, Pyorala K,
Laakso M. NIDDM and its metabolic con-
trol predict coronary heart disease in eld-
erly subjects. Diabetes 1994; 43:960-7
154. Kuusisto J, Mykkanen L, Pyorala K,
Laakso M. Non-insulin-dependent diabetes
and its metabolic control are important
predictors of stroke in elderly subjects.
Stroke 1994; 25:1157-64

155. Kyllastinen M, Groop L. Combination
of insulin and glibenclamide in the treat-
ment of elderly non-insulin dependent
(type 2) diabetic patients. Ann Clin Res
1985; 17:100-4

156. Laakso M, Pyorala K. Age of onset
and type of diabetes. Diabetes Care 1985;
8:114-7

157. LaRosa JC, He J, Vupputuri S. Effect
of statins on risk of coronary disease: a
meta-analysis of randomized controlled
trials. Jama 1999; 282:2340-6

Bibliography

Lawrence, J. M., P. Bennett, Young, A.
Robinson AM. Screening for diabetes in
general practice: cross sectional population
study. BMJ 2001; 323(7312): 548-51.

158. Larsson J, Apelqgvist J, Agardh CD,
Stenstrom A. Decreasing incidence of ma-
jor amputation in diabetic patients: a con-
sequence of a multidisciplinary foot care
team approach? Diabet Med 1995; 12:770-
6

159. Lebovitz, H. E., Kreider M., Freed M.
I. Evaluation of Liver Function in Type 2
Diabetic Patients During Clinical Trials:
Evidence that rosiglitazone does not cause
hepatic dysfunction. Diabetes Care 2002,
25(5): 815-21

160. Leibson CL, Rocca WA, Hanson VA,
et al. Risk of dementia among persons with
diabetes mellitus: a population-based co-
hort study. Am J Epidemiol 1997;
145:301-8

161. Leon J, Cheng CK, Neumann PJ.
Alzheimer's disease care: costs and poten-
tial savings. Health Aff (Millwood) 1998;
17:206-16

162. Liebl A, Neiss A, Spannheimer A,
Reitberger U, Wagner T, Gortz A. [Costs
of type 2 diabetes in Germany. Results of
the CODE-2 study]. Dtsch Med
Wochenschr 2001; 126:585-9

163. L6e H: Periodontal disease — the sixth
complication of diabetes mellitus. Diabetes
Care 1993; 16:329-334

164. Maggs DG, Buchanan TA, Burant
CF, et al. Metabolic effects of troglitazone
monotherapy in type 2 diabetes mellitus. A
randomized, double-blind, placebo-
controlled trial. Ann Intern Med 1998;
128:176-85

165. Maklebust J, Magnan MA. Risk fac-
tors associated with having a pressure ul-
cer: a secondary data analysis. Adv Wound
Care 1994; 7:25, 27-8, 31-4 passim

166. Maleki D, Camilleri M, Burton DD, et
al. Pilot study of pathophysiology of con-
stipation among community diabetics. Dig
Dis Sci 1998; 43:2373-8

167. Maleki D, Locke GR, 3rd, Camilleri
M, et al. Gastrointestinal tract symptoms
among persons with diabetes mellitus in

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 41



Evidence-based Guideline - Diabetes in the Elderly

the community. Arch Intern Med 2000;
160:2808-16

168. Malmberg, K, Ryden, L, Facc, SE,
Herzlitz, J, Nicol, P, Waldenstrom, A.
Wedel, H, Welin, L. Randomized trial of
insulin-Glucose infusion followed by sub-
cutaneous insulin treatment in diabetic pa-
tients with acute myocardial infarction
(DIGAMI study): effects on mortality at 1
year. JACC1995, 26,57-65

169. Malone ML, Gennis V, Goodwin JS.
Characteristics of diabetic ketoacidosis in
older versus younger adults. J Am Geriatr
Soc 1992; 40:1100-4

170. Mankovsky BN, Metzger BE, Molitch
ME, Biller J. Cerebrovascular disorders in
patients with diabetes mellitus. J Diabetes
Complications 1996; 10:228-42

171. Marbury T, Strange P. Multicenter,
randomized comparison of the therapeutic
effect of long term use of repaglinide with
glyburide in typ 2 diabetes. Diabetes 1998;
47 (Suppl. 1):496 (abstract)

172. Margolis DJ, Knauss J, Bilker W,
Baumgarten M: Medical conditions as risk
factors for pressure ulcers in an outpatient
setting; Age and Ageing 2003; 32: 259-264
173. Martin S, Zafiropoulos G GK, Zick R,
Kolb G: Parodontitis bei Diabetes mellitus
— Eine bislang unterschatzte lokale Kom-
plikation mit systemischer Bedeutung.
Diabetes und Stoffwechsel 2001;10:23-28
174. Matthaei S, Stumvoll M, Kellerer M,
Héring HU: Pathophysiology and pharma-
cological treatment of insulin resistance.
Endocrine Reviews 2000, 21: 585 - 618
175. Matthaei S, Stumvoll M, Haring HU:
Neue Aspekte in der Therapie des Diabetes
mellitus Typ 2 : Thiazolidindio-
ne(Insulinsensitizer). Deutsches Arzteblatt
2001, 98: A912 - 918

176. Mathias CJ. Autonomic failure: A
textbook of clinical disorders of the auto-
nomic nervous system: Oxford University
Press, 1999

177. Mathisen A, Geerlof J, Houser V.
Pioglitazone 026 Study Group. The effect
of pioglitazone on glucose control and
lipid profile in patients with type 2 diabe-
tes. Diabetes 1999; 49 (Suppl. 1):A441
(abstract)

Bibliography

178. Mayne N. Neuropathy in the diabetic
and non-diabetic populations. Lancet 1965;
2:1313-6

179. McMahon MM, Rizza RA. Nutrition
support in hospitalized patients with diabe-
tes mellitus. Mayo Clin Proc 1996; 71:587-
94

180. Meerding WJ, Bonneux L, Polder JJ,
Koopmanschap MA, van der Maas PJ.
Demographic and epidemiological deter-
minants of healthcare costs in Netherlands:
cost of illness study. Bmj 1998; 317:111-5
181. Meneilly GS, Cheung E, Tessier D,
Yakura C, Tuokko H. The effect of im-
proved glycemic control on cognitive func-
tions in the elderly patient with diabetes. J
Gerontol 1993; 48:M117-21

182. Meneilly GS, Demuth HU, Mclntosh
CH, Pederson RA. Effect of ageing and
diabetes on glucose-dependent insulino-
tropic polypeptide and dipeptidyl peptidase
IV responses to oral glucose. Diabet Med
2000; 17:346-50

183. Meneilly GS, Ryan EA, Radziuk J, et
al. Effect of acarbose on insulin sensitivity
in elderly patients with diabetes. Diabetes
Care 2000; 23:1162-7

184. Meneilly GS, Tessier D. Diabetes in
the elderly. Diabet Med 1995; 12:949-60
Michaelis D, Jutzi E, Albrecht G. Preva-
lence and incidence trends of non-insulin-
dependent diabetes mellitus (NIDDM) in
the population of the GDR. Dtsch Z Ver-
dau Stoffwechselkr 1987; 47:301-10

185. Michaelis D, Jutzi E. Epidemiologie
des Diabetes mellitus in der Bevolkerung
der ehemaligen DDR. Alters- und Ge-
schlechtsspezifische Inzidenz- und Prava-
lenztrends im Zeitraum 1960-1987. Z.
Klin. Med. 1991; 46:59-64

186. Mooradian AD, Albert SG, Wittry S,
Chehade J, Kim J, Bellrichard B. Dose-
response profile of acarbose in older sub-
jects with type 2 diabetes. Am J Med Sci
2000; 319:334-7

187. Mooradian AD, Morley JE. Micronu-
trient status in diabetes mellitus. Am J Clin
Nutr 1987; 45:877-95

188. Mooradian AD, Perryman K, Fitten J,
Kavonian GD, Morley JE. Cortical func-
tion in elderly non-insulin dependent dia-

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 42



Evidence-based Guideline - Diabetes in the Elderly

betic patients. Behavioral and electro-
physiologic studies. Arch Intern Med
1988; 148:2369-72

189. Morley JE, Kaiser FE. Unique aspects
of diabetes mellitus in the elderly. Clin
Geriatr Med 1990; 6:693-702

190. Moses R, Slobodniuk R, Donnelly T.
Additional treatment with repaglinide pro-
vides significant improvement in glycemic
control in NIDDM patients poorly con-
troled with metformin. Diabetes 1997; 46
(Suppl. 1):93 (abstract)

191. Most RS, Sinnock P. The epidemiol-
ogy of lower extremity amputations in dia-
betic individuals. Diabetes Care 1983;
6:87-91

192. MRC/BHF Heart Protection Study of
cholesterol lowering with simvastatin in
20,536 high-risk individuals: a randomised
placebo-controlled trial. Lancet 2002;
360:7-22

193. Mutch WJ, Dingwall-Fordyce I. Is it a
hypo? Knowledge of the symptoms of hy-
poglycaemia in elderly diabetic patients.
Diabet Med 1985; 2:54-6

194. Nakanishi N, Tatara K, Naramura H,
Fujiwara H, Takashima Y, Fukuda H. Uri-
nary and fecal incontinence in a commu-
nity-residing older population in Japan. J
Am Geriatr Soc 1997; 45:215-9

195. Nathan DM, Singer DE, Godine JE,
Harrington CH, Perlmuter LC. Retinopathy
in older type Il diabetics. Association with
glucose control. Diabetes 1986; 35:797-
801

196. Nathan DM, Singer DE, Godine JE,
Perlmuter LC. Non-insulin-dependent dia-
betes in older patients. Complications and
risk factors. Am J Med 1986; 81:837-42
197. National Center for Health Statistics.
The National Nursing Home survey 1977.
Summery for the United States. Hyattsville
MD. Vital and Health Statistics, Ser 3, no.
143. Washington, DC.: US Government
Printing office, 1979

198. Niewoehner CB, Allen JI, Boosalis
M, Levine AS, Morley JE. Role of zinc
supplementation in type Il diabetes melli-
tus. Am J Med 1986; 81:63-8

199. Ohlson LO, Larsson B, Eriksson H,
Svardsudd K, Welin L, Tibblin G. Diabetes

Bibliography

mellitus in Swedish middle-aged men. The
study of men born in 1913 and 1923. Dia-
betologia 1987; 30:386-93

200. Oliver RC, Tervonen T: Diabetes - a
risk factor for periodontitis in adults? J Pe-
riodontol 1994;65:530-538

201. Oliver RC, Tervonen T: Periodontitis
and tooth loss: comparing diabetics with
the general population. J Am Dent Assoc
1993;124:71-76

202. Ott A, Stolk RP, van Harskamp F,
Pols HA, Hofman A, Breteler MM. Diabe-
tes mellitus and the risk of dementia: The
Rotterdam Study. Neurology 1999;
53:1937-42

203. Ottenbacher KJ, Ostir GV, Peek MK,
Goodwin JS, Markides KS. Diabetes melli-
tus as a risk factor for hip fracture in mexi-
can american older adults. J Gerontol A
Biol Sci Med Sci 2002; 57:M648-53

204. Palinkas LA, Barrett-Connor E, Win-
gard DL. Type 2 diabetes and depressive
symptoms in older adults: a population-
based study. Diabet Med 1991; 8:532-9
205. Palumbo PJ, Elveback LR, Whisnant
JP. Neurologic complications of diabetes
mellitus: transient ischemic attack, stroke,
and peripheral neuropathy. Adv Neurol
1978; 19:593-601

206. Palumbo PJ, Melton LJ. Peripheral
vascular disease and diabetes; Daibetes
Data (compiled 1984). Diabetes in Amer-
ica. Washington D.C.: US Government
Printing Office, 1985:chap.15;1-21

207. Pan XR, Li GW, Hu YH, et al. Effects
of diet and exercise in preventing NIDDM
in people with impaired glucose tolerance.
The Da Qing IGT and Diabetes Study.
Diabetes Care 1997; 20:537-44

208. Panten U, Schwanstecher M, Schwan-
stecher C : Sulfonylurea receptors and
mechanism of sufonylurea action, Exp Clin
Endocrinol Diabetes. 1996;104:1-9

209. Paolisso G, D'Amore A, Galzerano D,
et al. Daily vitamin E supplements improve
metabolic control but not insulin secretion
in elderly type Il diabetic patients. Diabe-
tes Care 1993; 16:1433-7

210. Paolisso G, Scheen A, Cozzolino D,
et al. Changes in glucose turnover parame-
ters and improvement of glucose oxidation

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 43



Evidence-based Guideline - Diabetes in the Elderly

after 4-week magnesium administration in
elderly noninsulin-dependent (type Il) dia-
betic patients. J Clin Endocrinol Metab
1994; 78:1510-4

211. Paolisso G, Sgambato S, Pizza G,
Passariello N, Varricchio M, D'Onofrio F.
Improved insulin response and action by
chronic magnesium administration in aged
NIDDM subjects. Diabetes Care 1989;
12:265-9

212. Paolo Pozzilli, MD and Umberto Di
Mario, Autoimmune Diabetes Not Requir-
ing Insulin at Diagnosis (Latent Autoim-
mune Diabetes of the Adult) Diabetes Care
24:1460-1467, 2001

213. Pearson JG, Antal EJ, Raehl CL, et al.
Pharmacokinetic disposition of 14C-
glyburide in patients with varying renal
function. Clin Pharmacol Ther 1986;
39:318-24

214. Pegg A, Fitzgerald F, Wise D, Singh
BM, Wise PH. A community-based study
of diabetes-related skills and knowledge in
elderly people with insulin-requiring dia-
betes. Diabet Med 1991, 8:778-81

215. Perlmuter LC, Hakami MK, Hodg-
son-Harrington C, et al. Decreased cogni-
tive function in aging non-insulin-
dependent diabetic patients. Am J Med
1984; 77:1043-8

216. Perlmuter LC, Nathan DM, Goldfin-
ger SH, Russo PA, Yates J, Larkin M.
Triglyceride levels affect cognitive func-
tion in noninsulin-dependent diabetics. J
Diabet Complications 1988; 2:210-3

217. Petterson T, Lee P, Hollis S, Young
B, Newton P, Dornan T. Well-being and
treatment satisfaction in older people with
diabetes. Diabetes Care 1998; 21:930-5
218. Pioglitazone 001 Study Group. Piogli-
tazone: its effect in the treatment of pa-
tients with type 2 diabetes. Diabetes 1999;
48 (Suppl. 1):469 (abstract)

219. Plummer ES, Albert SG. Focused as-
sessment of foot care in older adults. J Am
Geriatr Soc 1996; 44:310-3

220. Pohjolainen T, Alaranta H: Epidemi-
ology of lower limb amputees in Southern
Finland in 1995 and trends since 1984.
Prosthet Orthot Int. 1999; 23:88-92

Bibliography

221. Pomposelli JJ, Baxter JK, 3rd, Babi-
neau TJ, et al. Early postoperative glucose
control predicts nosocomial infection rate
in diabetic patients. JPEN J Parenter En-
teral Nutr 1998; 22:77-81

222. Pozzilli P, Di Mario U: Autoimmune
diabetes not requiring insulin at diagnosis
(latent autoimmune diabetes of the adult):
definition, characterization and potential
prevetion. Diabetes Care 2001 (24):1460-
1467

223. Presson SM, Niendorff WJ, Martin
RF: Tooth loss and need for extractions
inAmerican Indian and Alaska Native den-
tal patients. J Publ Health Dent 2000, 60
Suppl 1:267-272.

224. Primus G: Diabetische Cystopathie,
Vortrag Forum Urodynamicum, Bonn
2002

Printz H, Recke B, Fehmann HC, Goke B.
No apparent benefit of liquid formula diet
in NIDDM. Exp Clin Endocrinol Diabetes
1997, 105:134-9.

225. Rathmann W, Haastert B, Icks A,
Lowel H, Meisinger C, Holle R, Giani G.
High prevalence of undiagnosed diabetes
mellitus in Southern Germany: Target
populations for efficient screening. The
KORA survey 2000. Diabetologia 2003;
46:182-189

226. Rathmann W, Haastert B, Icks A,
Lowel H, Meisinger C, Holle R, Giani G.
High prevalence of undiagnosed diabetes
mellitus in Southern Germany: Target
populations for efficient screening. The
KORA survey 2000. Diabetologia 2003;
46:182-189

227. Reaven GM, Thompson LW, Nahum
D, Haskins E. Relationship between hy-
perglycemia and cognitive function in
older NIDDM patients. Diabetes Care
1990; 13:16-21

228. Reaven GM. Beneficial effect of
moderate weight loss in older patients with
non-insulin-dependent diabetes mellitus
poorly controlled with insulin. J Am Geri-
atr Soc 1985; 33:93-5

229. Report of the Expert Committee on
the Diagnosis and Classification of Diabe-
tes Mellitus. Diabetes Care 1997; 20:1183-
97

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 44



Evidence-based Guideline - Diabetes in the Elderly

230. Revicki DA, Simon GE, Chan K, Ka-
ton W, Heiligenstein J. Depression, health-
related quality of life, and medical cost
outcomes of receiving recommended levels
of antidepressant treatment. J Fam Pract
1998; 47:446-52

231. Reza M, Taylor CD, Towse K, Ward
JD, Hendra TJ. Impact of insulin treatment
in elderly subjects with non insulin de-
pendent diabetes mellitus on quality of life,
satisfaction with treatment and carer strain.
Age Ageing 1999; 28 (Suppl. 1):30

232. Richardson JK. Factors associated
with falls in older patients with diffuse
polyneuropathy. J Am Geriatr Soc 2002;
50:1767-73

233. Ritz E, Lippert J, Keller C. [A rapid
rise in the number of type-2 diabetics in
kidney failure. Not just a problem of
nephrologists]. Dtsch Med Wochenschr
1996; 121:1247

234. Ritz E, Stefanski A. Diabetic neph-
ropathy in type Il diabetes. Am J Kidney
Dis 1996; 27:167-94

235. Rizzo JA, Friedkin R, Williams CS,
Nabors J, Acampora D, Tinetti ME. Health
care utilization and costs in a Medicare
population by fall status. Med Care 1998;
36:1174-88

236. Robertson-Tchabo EA, Arenberg D,
Tobin JD, Plotz JB. A longitudinal study of
cognitive performance in noninsulin de-
pendent (type Il) diabetic men. Exp Geron-
tol 1986; 21:459-67

237. Rodriguez-Saldana J, Morley JE,
Reynoso MT, et al. Diabetes mellitus in a
subgroup of older Mexicans: prevalence,
association with cardiovascular risk fac-
tors, functional and cognitive impairment,
and mortality. J Am Geriatr Soc 2002;
50:111-6

238. Ron Y, Leibovitz A, Monastirski N,
Habot B, Segal R. Colonic transit time in
diabetic and nondiabetic long-term care
patients. Gerontology 2002; 48:250-3

239. Rosenkranz B, Profozic V, Metelko
Z, Mrzljak V, Lange C, Malerczyk V.
Pharmacokinetics and safety of glimepiride
at clinically effective doses in diabetic pa-
tients with renal impairment. Diabetologia
1996; 39:1617-24

Bibliography

240. Rosenthal MJ, Fajardo M, Gilmore S,
Morley JE, Naliboff BD. Hospitalization
and mortality of diabetes in older adults. A
3-year prospective study. Diabetes Care
1998; 21:231-5

241. Rosenthal MJ, Hartnell JM, Morley
JE, et al. UCLA geriatric grand rounds:
diabetes in the elderly. J Am Geriatr Soc
1987; 35:435-47

242. Rote Liste. Arzneimittelverzeichnis
fur Deutschland. Frankfurt a. M.: Rote Lis-
te Service GmbH, 2002

243. Rubin C, Egan J, Schneider R. For the
pioglitazone Study Group. Combination
therapy with pioglitazone and insulin in
patients with type 2 diabetes. Diabetes
1999; 48 (Suppl. 1):433A (abstract)

244. Rump A, Stahl M, Caduff F, Berger
W. [173 cases of insulin-induced hypogly-
cemia admitted to the hospital]. Dtsch Med
Wochenschr 1987; 112:1110-6

245. Samos LF, Roos BA. Diabetes melli-
tus in older persons. Med Clin North Am
1998; 82:791-803

246. Schatz H, Massi-Benedetti M: Piogli-
tazone: From Diacovery to clinical prac-
tice. Exp Clin Endocrinol Diabetes 2000,
108: 221 - 274

247. Scheen AJ. Drug treatment of non-
insulin-dependent diabetes mellitus in the
1990s. Achievements and future develop-
ments. Drugs 1997; 54:355-68

248. Schen RJ, Benaroya Y. Hypoglycae-
mic coma due to chlorpropamide: observa-
tions on twenty-two patients. Age Ageing
1976; 5:31-6

249. Schiel R, Braun A, Siefke S et al.:
Therapie von Patienten mit Diabetes melli-
tus und verminderter kognitiver Leistungs-
fahigkeit. Die Dikol-Pilot Studie. Diabetes
Stoffw 2000; 9:227-33

250. Schiller LR, Santa Ana CA, Schmulen
AC, Hendler RS, Harford WV, Fordtran
JS. Pathogenesis of fecal incontinence in
diabetes mellitus: evidence for internal-
anal-sphincter dysfunction. N Engl J Med
1982; 307:1666-71

251. Schwartz AV, Hillier TA, Sellmeyer
DE, et al. Older women with diabetes have
a higher risk of falls: a prospective study.
Diabetes Care 2002; 25:1749-54

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 45



Evidence-based Guideline - Diabetes in the Elderly

252. Schwenk S. Diabetes mellitus: Kosten
aus Sicht einer Krankenkasse - Eine Ana-
lyse auf der Basis von AOK-Daten aus der
Region Ulm/ Alb-Donau. Gesundheitsoko-
nomie: Universitat Ulm, 2002:129

253. Scottish Intercollegiate Guidelines
Network: SIGN Guidelines. An introduc-
tion to SIGN methodology for the devel-
opment of evidence-based clinical guide-
lines (1999)

254. Shephard RJ. The scientific basis of
exercise prescribing for the very old. J Am
Geriatr Soc 1990; 38:62-70

255. Shepherd J, Blauw GJ, Murphy MB,
et al. Pravastatin in elderly individuals at
risk of vascular disease (PROSPER): a
randomised controlled trial. Lancet 2002;
360:1623-30

256. Shorr RI, Ray WA, Daugherty JR,
Griffin MR. Incidence and risk factors for
serious hypoglycemia in older persons us-
ing insulin or sulfonylureas. Arch Intern
Med 1997; 157:1681-6

257. Siitonen Ol, Niskanen LK, Laakso M,
Siitonen JT, Pyorala K. Lower-extremity
amputations in diabetic and nondiabetic
patients. A population-based study in east-
ern Finland. Diabetes Care 1993; 16:16-20
258. Sinclair AJ, Allard I, Bayer A. Obser-
vations of diabetes care in long-term insti-
tutional settings with measures of cognitive
function and dependency. Diabetes Care
1997; 20:778-84

259. Sinclair AJ, Gadsby R, Penfold S,
Croxson SC, Bayer AJ. Prevalence of dia-
betes in care home residents. Diabetes Care
2001; 24:1066-8

260. Sinclair AJ, Meneilly GS. Re-thinking
metabolic strategies for older people with
type 2 diabetes mellitus: implications of
the UK Prospective Diabetes Study and
other recent studies. Age Ageing 2000;
29:393-7

261. Sinclair AJ, Robert IE, Croxson SC.
Mortality in older people with diabetes
mellitus. Diabet Med 1997; 14.:639-47
262. Sinclair AJ, Woodhouse K. Meeting
the challenge of diabetes in the aged. J R
Soc Med 1994; 87:607

263. Sirtori CR, Pasik C. Re-evaluation of
a biguanide, metformin: mechanism of ac-

Bibliography

tion and tolerability. Pharmacol Res 1994;
30:187-228

264. Skarfors ET, Wegener TA, Lithell H,
Selinus I. Physical training as treatment for
type 2 (non-insulin-dependent) diabetes in
elderly men. A feasibility study over 2
years. Diabetologia 1987; 30:930-3

265. Small M, Alzaid A, MacCuish AC.
Diabetic hyperosmolar non-ketotic decom-
pensation. Q J Med 1988; 66:251-7

266. Soininen H, Puranen M, Helkala EL,
Laakso M, Riekkinen PJ. Diabetes mellitus
and brain atrophy: a computed tomography
study in an elderly population. Neurobiol
Aging 1992; 13:717-21

267. Song MK, Rosenthal MJ, Naliboff
BD, Phanumas L, Kang KW. Effects of
bovine prostate powder on zinc, glucose,
and insulin metabolism in old patients with
non-insulin-dependent diabetes mellitus.
Metabolism 1998; 47:39-43

268. Sonnenblick M, Shilo S. Glibencla-
mide induced prolonged hypoglycaemia.
Age Ageing 1986; 15:185-9

269. Spector WD, Fortinsky RH. Pressure
ulcer prevalence in Ohio nursing homes:
clinical and facility correlates. J Aging
Health 1998; 10:62-80

270. Spector WD. Correlates of pressure
sores in nursing homes: evidence from the
National Medical Expenditure Survey. J
Invest Dermatol 1994; 102:42S-45S

271. Standl E, Maurer D: Neuerblidungen
bei Diabetikern; 1995 in Oberbayern. Dia-
betes und Stoffwechsel 1997; 6 Suppl.1: 16
272. Starer P, Libow L. Cystometric
evaluation of bladder dysfunction in eld-
erly diabetic patients. Arch Intern Med
1990; 150:810-3

273. Stegmayr B, Asplund K. Diabetes as a
risk factor for stroke. A population per-
spective. Diabetologia 1995; 38:1061-8
274. Stelzl, C. et al. :Strukturierte Diabeti-
kerschulung nach den Richtlinien der DDG
in einer geriatrischen Klinik. Euro J Ger
1999, Abstractband Vol. 1:47

275. Stepka M, Rogala H, Czyzyk A. Hy-
poglycemia: a major problem in the man-
agement of diabetes in the elderly. Aging
(Milano) 1993; 5:117-21

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 46



Evidence-based Guideline - Diabetes in the Elderly

276. Stern M P, Williams K, Haffner SM:
Identification of Persons at High Risk for
Type 2 Diabetes Mellitus: Do We Need the
Oral Glucose Tolerance Test?.Ann Intern
Med. 2002;136:575-581.

277. Strachan MW, Deary 1J, Ewing FM,
Frier BM. Is type Il diabetes associated
with an increased risk of cognitive dys-
function? A critical review of published
studies. Diabetes Care 1997; 20:438-45
278. Sun WM, Katsinelos P, Horowitz M,
Read NW. Disturbances in anorectal func-
tion in patients with diabetes mellitus and
faecal incontinence. Eur J Gastroenterol
Hepatol 1996; 8:1007-12

279. Talley NJ, Young L, Bytzer P, et al.
Impact of chronic gastrointestinal symp-
toms in diabetes mellitus on health-related
quality of life. Am J Gastroenterol 2001;
96:71-6

280. Tariot PN, Ogden MA, Cox C, Wil-
liams TF. Diabetes and dementia in long-
term care. J Am Geriatr Soc 1999; 47:423-
9

281. Terpenning MS, Taylor GW, Lopatin
DE, Kerr CK, Dominguez BL, Loesche
WJ. Aspiration pneumonia: dental and oral
risk factors in an older veteran population.
J Am Geriatr Soc 2001; 49:557-63

282. Tessier D, Dawson K, Tetrault JP,
Bravo G, Meneilly GS. Glibenclamide vs
gliclazide in type 2 diabetes of the elderly.
Diabet Med 1994; 11:974-80

283. The Antihypertensive and Lipid-
Lowering Treatment to Prevent Heart At-
tack Trial (ALLHAT): Major outcomes in
high-risk hypertensive patients randomized
to angiotensin-converting enzyme inhibitor
or calcium channel blocker vs diuretic.
Jama 2002; 288:2981-97.

284. The Antihypertensive and Lipid-
Lowering Treatment to Prevent Heart At-
tack Trial (ALLHAT-LLT): Major out-
comes in moderately hypercholes-
terolemic, hypertensive patients random-
ized to pravastatin vs usual care. Jama
2002; 288:2998-3007

285. The DECODE Study Group on behalf
of the European Diabetes Epidemiology
Group. Consequences of the New Diagnos-
tic Criteria for Diabetes in Older Men and

Bibliography

Women. Diabetes Care 22:1667-1671,
1999

286. The DECODE Study Group, Age-
and Sex-Specific Prevalences of Diabetes
and Impaired Glucose Regulation in 13
European Cohorts. Diabetes Care 26:61-
69, 2003

287. The DECODE study group. European
Diabetes Epidemiology Group. Diabetes
Epidemiology: Collaborative analysis Of
Diagnostic criteria in Europe Glucose tol-
erance and mortality: comparison of WHO
and American Diabetes Association diag-
nostic criteria.. Lancet 1999; 354:617-21
288. The Diabetes Prevention Program
(DPP): description of lifestyle intervention.
Diabetes Care 2002; 25:2165-71

289. Thomson FJ, Masson EA, Leeming
JT, Boulton AJ. Lack of knowledge of
symptoms of hypoglycaemia by elderly
diabetic patients. Age Ageing 1991;
20:404-6

290. Thomson FJ, Masson EA: Can elderly
diabetic patients co-operate with routine
foot care? Age Ageing. 1992;
Sep;21(5):333-7

291. Thorstensson H, Dahlen G, Hugoson
A: Some suspected periodontopathogens
and serum antibody response in adult long-
duration insulin-dependent diabetics. J Clin
Periodontol 1995;22:449-458

292. Tielsch JM, Katz J, Quigley HA,
Javitt JC, Sommer A: Diabetes, intraocular
pressure, and primary open-angle glau-
coma in the Baltimore Eye Survey,
Ophtalmology 1995; 102, 48-53

293. Tight blood pressure control and risk
of macrovascular and microvascular com-
plications in type 2 diabetes: UKPDS 38.
UK Prospective Diabetes Study Group.
Bmj 1998; 317:703-13

294. Tindall H, Bodansky HJ, Stickland M,
Wales JK. A strategy for selection of eld-
erly type 2 diabetic patients for insulin
therapy, and a comparison of two insulin
preparations. Diabet Med 1988; 5:533-6
295. Tinetti ME, Williams TF, Mayewski
R. Fall risk index for elderly patients based
on number of chronic disabilities. Am J
Med 1986; 80:429-34

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 47



Evidence-based Guideline - Diabetes in the Elderly

296. Todesursachenstatistik. Statistisches
Bundesamt, Fachserie 12, Reihe 4. 2000
Tovi J, Ingemansson SO, Engfeldt P. Insu-
lin treatment of elderly type 2 diabetic pa-
tients: effects on retinopathy. Diabetes Me-
tab 1998;24:442-7

297. Trautner C, Haastert B, Giani G, Ber-
ger M. Incidence of lower limb amputa-
tions and diabetes. Diabetes Care 1996;
19:1006-9

298. Trautner C, Haastert B, Spraul M,
Giani G, Berger M. Unchanged incidence
of lower-limb amputations in a German
City, 1990-1998. Diabetes Care 2001,
24:855-9

299. Tun PA, Perlmuter LC, Russo P, Na-
than DM. Memory self-assessment and
performance in aged diabetics and non-
diabetics. Exp Aging Res 1987; 13:151-7
300. Tuomilehto J, Lindstrom J, Eriksson
JG, et al. Prevention of type 2 diabetes
mellitus by changes in lifestyle among sub-
jects with impaired glucose tolerance. N
Engl J Med 2001; 344:1343-50

301. Tuomilehto J, Nissinen A, Kivela SL,
et al. Prevalence of diabetes mellitus in
elderly men aged 65 to 84 years in eastern
and western Finland. Diabetologia 1986;
29:611-5

302. Turnbull PJ, Sinclair AJ. Evaluation
of Nutritional Status and its Relationship
with Functional Status in Older Citizens
with Diabetes Mellitus using the Mini Nu-
tritional Assessment (MNA) Tool A Pre-
liminary Investigation. J Nutr Health Ag-
ing 2002; 6:116-120

303. Ueda T, Tamaki M, Kageyama S, Yo-
shimura N, Yoshida O. Urinary inconti-
nence among community-dwelling people
aged 40 years or older in Japan: preva-
lence, risk factors, knowledge and self-
perception. Int J Urol 2000; 7:95-103

304. UK Prospective Diabetes Study
(UKPDS) Group. Effect of intensive
blood-glucose control with metformin on
complications in overweight patients with
type 2 diabetes (UKPDS 34).. Lancet
1998; 352:854-65

305. UK Prospective Diabetes Study
Group. Efficacy of atenolol and captopril
in reducing risk of macrovascular and mi-

Bibliography

crovascular complications in type 2 diabe-
tes: UKPDS 39. Bmj 1998; 317:713-20.
EK Ib

306. U'Ren RC, Riddle MC, Lezak MD,
Bennington-Davis M. The mental effi-
ciency of the elderly person with type 11
diabetes mellitus. J Am Geriatr Soc 1990;
38:505-10. EK I

307. van den Berghe G, Wouters P, Week-
ers F, et al. Intensive insulin therapy in the
critically ill patients. N Engl J Med 2001,
345:1359-67

308. Verne GN, Sninsky CA: Diabetes and
gastrointestinal tract, Gastro Enter Clin
North Am 1998, 27:861-874

309. Wachtel TJ, Tetu-Mouradjian LM,
Goldman DL, Ellis SE, O'Sullivan PS. Hy-
perosmolarity and acidosis in diabetes mel-
litus: a three-year experience in Rhode Is-
land. J Gen Intern Med 1991; 6:495-502
310. Wagner TH, Hu TW. Economic costs
of urinary incontinence in 1995. Urology
1998; 51:355-61. Economic costs of uri-
nary incontinence in 1995

311. Wahl PW, Savage PJ, Psaty BM, Or-
chard TJ, Robbins JA, Tracy RP. Diabetes
in older adults: comparison of 1997
American Diabetes Association classifica-
tion of diabetes mellitus with 1985 WHO
classification. Lancet 1998; 352:1012-5
312. Wallace C, Reiber GE, LeMaster J, et
al. Incidence of falls, risk factors for falls,
and fall-related fractures in individuals
with diabetes and a prior foot ulcer. Diabe-
tes Care 2002; 25:1983-6. Incidence of
falls, risk factors for falls, and fall-related
fractures in individuals with diabetes and a
prior foot ulcer

313. Wandell PE, Tovi J. The quality of
life of elderly diabetic patients. J Diabetes
Complications 2000; 14:25-30

314. Wedick NM, Barrett-Connor E,
Knoke JD, Wingard DL. The relationship
between weight loss and all-cause mortal-
ity in older men and women with and
without diabetes mellitus: the Rancho
Bernardo study. J Am Geriatr Soc 2002;
50:1810-5

315. Westfeld E, Rylander H, Blohme G,
Jonasson P, Lindhe J: The effect of perio-

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 48



Evidence-based Guideline - Diabetes in the Elderly

dontal therapy in diabetics. Results after 5
years. J Clin Periodontol 1996;23:92-100
316. Wetle T, Scherr P, Branch LG, et al.
Difficulty with holding urine among older
persons in a geographically defined com-
munity: prevalence and correlates. J Am
Geriatr Soc 1995; 43:349-55

317. Willey KA, Singh MA: Battling insu-
lin resistance in elderly obese people with
type 2 Diabetes Care 26, 1580-1588, 2003
318. Wilson W, Pratt C. The impact of
diabetes education and peer support upon
weight and glycemic control of elderly
persons with noninsulin dependent diabe-
tes mellitus (NIDDM). Am J Public Health
1987; 77:634-5

319. Wolffenbuttel BH, Landgraf R. A 1-
year multicenter randomized double-blind
comparison of repaglinide and glyburide
for the treatment of type 2 diabetes. Dutch
and German Repaglinide Study Group.
Diabetes Care 1999; 22:463-7

320. Wolffenbuttel BH, Sels JP, Rondas-
Colbers GJ, Menheere PP, Nieuwenhuijzen
Kruseman AC. Comparison of different
insulin regimens in elderly patients with
NIDDM. Diabetes Care 1996; 19:1326-32
321. Wolffenbuttel BH, van Vliet S, Knols
AJ, Slits WL, Sels JP, Nieuwenhuijzen
Kruseman AC. Clinical characteristics and
management of diabetic patients residing
in a nursing home. Diabetes Res Clin Pract
1991; 13:199-206

322. Wostmann B, Schulz HH: Die totale
Prothese — Ein Leitfaden nach dem LZ-
System. Deutscher Arzte Verlag 1989
323. Wostmann B, Wickop H, Nyugen Ch.
T, Ferger P, Kolg G: Correlation between
chewing efficiency, dental and nutritional

Bibliography

status in elderly patients. Z Gerontol,
1999;32, Suppl. 2:168

324. Wu MS, Johnston P, Sheu WH, et al.
Effect of metformin on carbohydrate and
lipoprotein metabolism in NIDDM pa-
tients. Diabetes Care 1990; 13:1-8

325. Yki-Jarvinen H, Ryysy L, Nikkila K,
Tulokas T, Vanamo R, Heikila M: Com-
parison of bed-time insulin regims in pa-
tients with type 2 diabetes mellitus. Ann
Int Med 1999; 130: 389-396

326. Young MJ, Boulton AJ, MacLeod
AF, Williams DR, Sonksen PH. A multi-
centre study of the prevalence of diabetic
peripheral neuropathy in the United King-
dom hospital clinic population. Diabetolo-
gia 1993; 36:150-4

327. Young MJ, Boulton AJ. The Diabetic
Foot. In: Sinclair AJ, Finucane P, eds. Dia-
betes in old age: John Wiley & Sons Ltd.,
2001:67-87

328. Zeyfang A, Feucht I: Eine strukturier-
te geriatrische Diabetiker-Schulung (SGS)
ist sinnvoll, Diabetes und Stoffwechsel 10
(2001), 203-207

329. Zeyfang A, Nikolaus T: Activities of
Daily Living (ADL) are more impaired
among Geriatric Diabetic Patients com-
pared to Non-Diabetic Subjects Diabetolo-
gia (2002) 45 Suppl. 1 A 304

330. Ziegler D, Laux G, Dannehl K, et al.
Assessment of cardiovascular autonomic
function: age-related normal ranges and
reproducibility of spectral analysis, vector
analysis, and standard tests of heart rate
variation and blood pressure responses.
Diabet Med 1992; 9:166-75

©Deutsche Diabetes Gesellschaft 2006 / German Diabetes Association 2006 49



Diabetes in the Elderly

18 Notes on Literature Search
Strategy

Because at the time of the preparation of
this guideline no model guidelines were
available, a rough draft was drawn up after
an extensive literature search was per-
formed in the databases Medline / Pub
Med, Cochrane Library and Embase em-
ploying the search list given below. The
first draft encompassing approximately
150 pages was drawn up on the basis of the
literature search results. This text was con-
densed into a guideline format. The data-
base literature search was supple-mented
by searching by hand through the German
and English literature. After this, experts
from related special areas were contacted
to search for missing literature in subject
areas such as dementia, incon-tinence or
depression. In particular literature on the
complex topic “geriatric functional disor-
ders” was found almost exclusively
through hand search.

Afterwards relevant literature was selected
by two evaluators on the basis of previ-
ously established criteria for detailed con-
tent-related and methodological ap-praisal
of the studies. In this connection, it was
ascertained that studies in the subject areas
diabetology and geriatrics are primarily
allocated to evidence classes Il or 1V.

The evidence-grading system used for
evaluation was adapted from existing
guidelines of the German Diabetes Asso-
ciation (DDG). Both the grade of evidence
and the strength of recom-mendation are
provided.

Three meetings of experts followed, in
which representatives named by the scien-
tific associations for diabetes (DDG) and
geriatrics (DGG) corrected and revised the
existing drafts. The drafts were discussed
partly on the basis of the core conclusions
of the literature that was read and evalu-
ated; some of the original literature was
discussed at the meetings of the experts.
Separate chapters were additionally sent to
external experts for review. The guideline
draft at hand was compared with the cur-
rently available guidelines of the DDG.

Literature Search Strategy

There are numerous references to the exist-
ing guidelines; deviations are identified.
The search terms that formed the basis of
the rough draft of the guideline are listed
below. The terms “diabetes” and “age”
were combined with all other search terms.
Diabetes:

Diabetes mellitus

Hyperglycemia

Insulin Resistance

Insulin-dependent Diabetes mellitus
Prediabetic State

Age:

Aged

Aged, 80 and over

Aging

Elderly

Frail Elderly

Risk Factors:

Adipose Tissue/*metabolism

Age Factors

Obesity in Diabetes/physiopathology

Sex Characteristics

Sex Factors

Diagnosis:

Blood Glucose analysis

Blood Pressure

Body Composition

Body Mass Index

Body Weight

Cholesterol

Fasting blood

Glucose Tolerance Test

Glycosylated Analysis

Hemoglobin A

Insulin secretion

Insulin/diagnostic use

Ketone Bodies/blood/urine

Mass Screening

Triglycerides/blood

Therapy:

Blood Glucose Self-Monitoring/*standards
Blood Glucose/drug effects/*metabolism
Diabetes Mellitus, Non-Insulin-
Dependent/*drug therapy

Diabetes Mellitus/*epidemiology/therapy
Diabetic Diet

Diet Therapy

Drug Therapy

Exercise Therapy
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Hypoglycemic Agents/adverse ef-
fects/*therapeutic use
Insulin/*administration & dosage/adverse
effects/therapeutic use

Nutrition

Patient Compliance

Patient Education

Patient Participation

Patient Satisfaction

Self Administration

Self Care

Self Examination

Self Monitoring

Treatment Goal

Weight Loss

Complications/Problems:

Accidental Falls

Anxiety
Aurteriosclerosis/epidemiology/*prevention
& control

Automobile Accidents

Cardiovascular Dis-
eases/epidemiology/*prevention & control
Cognition Disorders

Cognition

Complications

Coronary Dis-
ease/epidemiology/*prevention & control
Delirium
Dementia/epidemiology/*prevention &
control
Depression/complications/psychology
Depression/epidemiology/*prevention &
control

Diabetic An-
giopathies/epidemiology/*prevention &
control

Diabetic Coma/metabolism/mortality
Diabetic food/diagnosis/therapy

Diabetic Ketoacido-
sis/metabolism/mortality

Diabetic Nephropa-
thies/epidemiology/*prevention & control
Diabetic Neuropa-
thies/epidemiology/*prevention & control
Diabetic Retinopa-
thy/epidemiology/*prevention & control
Disease Progression

Literature Search Strategy

Falls

Foot Ulcers

Foot Amputation

Gait

Geriatric Assessment
Hypoglycemia/chemically in-
duced/*physiopathology Hypoglyce-
mia/etiology/*prevention & control
Impotence/epidemiology/*prevention &
control

Intelligence Tests/*methods Lipids/blood
Lipoproteins, HDL Cholesterol/blood
Memory Memory

Short-Term Mental Health needs assess-
ment

Urinary Disorders

Urinary Incontinence

Vibration

Vision Disorders/prevalence & complica-
tions

Wounds and Injuries/etiology/*prevention
& control

Health System:

Ambulatory Care/economics

Attitude to Health

Bed Occupancy/statistics & numerical data
Best Practice

Community Health Services/*utilization
Costs and Cost Analysis

Diabetes Melli-
tus/diagnosis/economics/*epidemiology
Europe/Ethnology

German

Health Services for the Aged

Health Services for the Aged/*supply &
distribution/utilization

Health Services/utilization

Homes for the Aged

Hospitalization

Nursing Homes

Outpatient Clinics, Hospital

Patient Care

Primary Health Care/economics
Studies:

Cohort Studies

Meta-Analysis

Quality of Life

Randomized Controlled Trial
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