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Abstract
Aim: To investigate whether primary-care physicians’ com-
petency regarding dementia diagnostics improved from
1993 to 2001. Methods: In a representative follow-up survey
122 out of 170 (71.8%) family physicians (FPs) were randomly
assigned to 2 written case samples presenting patients with
slight memory impairment (case 1a:female vs. case 1b: male)
and moderate dementia [vascular type (case 2a) vs. Alzhei-
mer’s disease (case 2b)]. Potential diagnostic workup was in-
quired by a structured face-to-face interview. Results: ‘Basic’
diagnostics like history taking or laboratory investigations
were considered in the first place. In case 1, neuropsycho-
logical screening was significantly more frequently consid-
ered at follow-up (19.3% in 1993 vs. 31.1% in 2001); it still
would have been applied rarely in case 2 (2a: 14.1 vs. 14.8%;
2b: 23.5 vs. 24.6%). Neuroimaging remained not to be con-
sidered as a standard procedure, and only a minority of FPs
would have performed a screening for depression (2001: 1a:
6.7%; 1b: 11.3%); 2a: 0.0%; 2b: 1.6%). Conclusions: With regard
to dementia diagnostics in primary care, guideline adher-
ence remained low at follow-up. Structured training efforts
aiming at FPs appear to be necessary.

Copyright © 2007 S. Karger AG, Basel

Introduction

In the industrialized world and many developing
countries, life expectancy is still increasing. As advanced
age has to be regarded as the main risk factor for demen-
tia, prevalence rates are supposed to double every 20 years
to 81.1 million by 2040 worldwide [1]. As for the situation
in Germany, likewise, the number of about 1 million of
demented people today will double within the next 4 de-
cades [2]. The resulting economic burden on society is
immense, as at least for the largest subgroup of primary
degenerative dementia of the Alzheimer type (DAT),
treatment options still remain limited. In general, de-
mentia should be diagnosed early, as potentially curable
causes of a dementia syndrome - like depression and
side-effects of polypharmacy - benefit from early treat-
ment. Moreover, there is evidence that in case of primary
degenerative dementia, early treatment will result in
slowing the course of disease and delay nursing home
placement significantly [3]. In Germany and other coun-
tries, medical care for the elderly is particularly provided
by family physicians (FPs) [4, 5]. Usually, the assumption
of this task is in accordance with their professional self-
conception [6-8]. However, early diagnosis of dementia
is a challenging subject, as the first symptoms are rather
non-specific. Last but not least the physicians’ subjective
expectations towards the therapeutic impact of treatment
options in dementia may also affect diagnostic consider-
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ations. For example, earlier studies could demonstrate
that both the rate of diagnosis and individual case man-
agement depend on the doctors’ knowledge as well as on
his/her tenor with regard to dementia. Even more, they
also unravelled a high prevalence of nihilistic attitudes
[6-11].Itis therefore not amazing that during recent years
several investigators showed deficits in FPs’ skills with
respect to the diagnosis and treatment of dementia [12-
15].

In a representative survey of FPs in Lower Saxony dat-
ing from 1993, our study group applied standardized ex-
emplary case vignettes in personal face-to-face inter-
views in the physicians’ practices. Two written case sam-
ples were presented to 145 general practitioners and
primary-care internists. One of them described a patient
with slight memory complaints without any vascular risk
factors or somatic comorbidity, the other one a patient
suffering from moderate dementia from either vascular
or Alzheimer type, respectively, and common somatic
disorders of late life [16]. The physicians’ considerations
regarding their potential diagnostic management were
recorded and statistically evaluated. Above all, ‘classical’
diagnostic procedures were considered [detailed direct
anamnesis, physical examination, blood examination,
blood pressure measurement, electrocardiogram (ECG)].
A minority of FPs decided on taking a thorough indirect
anamnesis, neuropsychological testing, screening for de-
pression or neuroimaging.

In the following years, the rollout of specifically acting
cholinesterase inhibitors for the exclusive therapy of DAT
attracted considerable public attention and was accom-
panied by substantial training efforts aiming at physi-
cians involved in the diagnosis and treatment of demen-
tia. Due to their relatively high price, cost-benefit ratio
has been a matter of controversial discussion from the
very beginning. Nevertheless, as dementia increasingly
got an issue at stake for physicians, geriatric contents be-
came integrated into the education of future FPs. The
present follow-up survey was conducted to verify the re-
sulting assumption that primary-care skills regarding
the diagnostic management of cognitive decline in the
elderly might have improved since 1993.

Materials and Methods

The detailed methods as well as the text of the applied sample
case histories have been published recently [17]. According to the
list of physicians obtained by the Board of Physicians of Lower
Saxony, 2 trained investigators (A.K. and S.H.) addressed all FPs
maintaining private practices in the cities of Géttingen, Nort-
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heim and their closer vicinity. To ensure satisfying collaboration,
the FPs were asked for a standardized face-to-face interview with
respect to their diagnostic workup of cognitive decline in elderly
patients. By this mode of questioning, standardized open ques-
tions could be posed without disclosing any answer categories;
moreover, answers induced by the questionnaire could be avoid-
ed. The term ‘dementia’ was not explicitly given to keep the study
focus as blinded as possible. The interview was documented in
written form, for the most part by ticking off prepared answer
categories. In case the request was rejected, our investigators tried
to get the statistical data of the physician and the practice by
phone, in order to evaluate any differences in the group of par-
ticipants and non-participants [physicians’ age and gender, year
of licence to practise medicine, medical qualification, date of
launching the medical practice, practice location, joint practice
(yes/no), list size, special interest in geriatric psychiatry (yes/no),
typical clientele, estimated percentage of pensioners among clien-
tele, estimated number of demented patients per year]. Physicians
consenting to an interview likewise answered the statistical ques-
tionnaire as a first step. Then, to each participating doctor, 2 ran-
domly assigned case vignettes were presented by the interviewers
(la+2aorla+2borlb+2aor 1b + 2b). To ensure comparability,
the case vignettes were almost identical to those presented in our
preliminary survey dating from 1993 [16].

Only differing in the patients’ gender, cases la and 1b de-
scribed a person with slight memory impairment of 6 months
duration; according to ICD-10 criteria, abeginning dementia syn-
drome may be suggested [18]. In 1993, the patient was female and,
in half of the cases, expressed the wish for a drug. Since no influ-
ence on the resulting prescription rate could be detected, thelatter
topic was excluded in our survey from 2001 [19]. On the other
hand, as another investigation on the primary-care management
of depression unravelled gender differences with regard to the
patients’ and physicians’ gender, we decided to allow for gender
differences in our follow-up [20].

Cases 2aand 2b both described a female patient suffering from
moderate dementia and common disorders typical of old age,
such as adiposity, hypercholesterolaemia, type II diabetes, ar-
throsis, myocardial insufficiency and arterial hypertension. Case
2a pointed to a primarily vascular aetiology of the dementia syn-
drome, whereas 2b described the characteristics of DAT. Com-
pared to the situation in 1993, case 2 was modified with regard to
drug therapy, as an ACE inhibitor replaced the treatment with
digitalis and a diuretic.

After studying the case presentations, the participating physi-
cians were asked standardized questions regarding their potential
diagnostic management (average duration of interview: 15 min).
The answers obtained were categorized to facilitate the interpre-
tation of the data. In this paper, responses to the following ques-
tions will be discussed:

» What kind of diagnostics would you arrange for every patient

(please also refer to ‘basic’ procedures)?

o Would you refer the respective patient to a specialist (psychia-
trist or neurologist)?

In 1993 we included a small number of neuropsychiatrists
(n = 14) in private practice serving as orientation for the group of
specialists. Although in 2001 a larger group was investigated, due
to the preceding small case number, only follow-up data for the
FPs will be reported and discussed in the following.
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Statistical Analysis

The x? test was used to compare a- and b-versions of the case
vignettes, male versus female, and junior versus senior physi-
cians. As each doctor got 1 version of sample 1 and 1 version of
sample 2, with respect to both cases, the responses could not be
considered as independent. To ensure comparability of 1- and 2-
versions, we employed McNemar’s test. As the same geographic
region was investigated, McNemar’s test was also applied to com-
pare the answers obtained in 1993 with those of our follow-up.
Remarkably, only a minority of physicians spontaneously remem-
bered the former investigation, although many of them had taken
part in the previous survey. x*> was compared to a x> distribution
with 1 degree of freedom and a confidence level of 95%; thus, the
results were regarded as significant at a level of p < 0.05.

Results

In the year 2001, in Goéttingen, Northeim and vicin-
ity, a total of 196 FPs were acting in private practice
(1993: 226). Of this population, 26 physicians had to be
excluded for reasons like treating an inappropriate clien-
tele. Of the remaining 170 physicians, 122 (71.8%; 1993:
83.2%) agreed to take part in our survey. The groups of
participants and non-participants differed significantly
regarding the type of private practice, as 66.4% of the
participants but only 43.8% of the rejecting physicians
were practising alone. Age, gender, list size, additional
qualifications and rural vs. urban locations were with-
out influence on readiness in participating so that the
criteria for a representative study were met. Among the
group of participating FPs, the percentage of female phy-
sicians rose significantly from 30.3% in 1993 to 44.3% in
2001 (p < 0.05). In contrast, the portion of FPs stating a
special interest in geriatric psychiatric topics markedly
decreased from 66.9% in 1993 to 35.2% in 2001 (p <
0.05).

FPs’ diagnoses with respect to both sample case his-
tories have been previously discussed [17]. In summary,
we found a prevailing vascular concept of dementia gen-
esis as well as a tendency of underdiagnosing probable
DAT (cases 1la/1b: DAT: 11.0% in 1993 vs. 26.2% in 2001;
vascular dementia: 2.1% in 1993 vs. 17.2% in 2001). Con-
comitant medication was only exceptionally considered
as a contributing factor to a dementia syndrome (cases
2a/2b: 4.4% in 1993 vs. 2.5% in 2001). Regarding cases
la/1b, physicians more than 50 years of age showed a sig-
nificantly lower diagnostic awareness as they tended to
diagnose more frequently no disease (32.1 vs. 3.1% p <
0.006) and less frequently DAT (10.7 vs. 37.5%; p < 0.069)
(17].

Dementia Diagnostics in Primary Care

Case 1: Diagnostics

In 2001, there were no significant differences regard-
ing the parallel versions 1a and 1b. In both sample case
vignettes, laboratory studies were mentioned most fre-
quently as diagnostic tool (1993: 81.7% vs. 2001: 77.4%).
They were followed by taking the detailed direct anam-
nesis (71.7 vs. 80.6%), a physical examination (56.7 vs.
69.4%), an ECG (60.0 vs. 53.3%) and blood pressure mea-
surement (50.0 vs. 48.4%). The inquiry of an indirect an-
amnesis as well as performing neuropsychological tests
were mentioned by about one third of FPs, neuroimaging
by slightly more than 10% and screening for depression
by 6.7 vs. 11.3%, respectively. An electroencephalogram
(EEG) was taken into consideration only exceptionally
(1.7 vs. 4.8%).

With respect to the patient’s gender, no significant dif-
ferences became apparent in the course of time. The cu-
mulated results for sample case vignettes la and 1b are
given in table 1. In comparison to 1993, at follow-up, neu-
ropsychological screening was considered significantly
more often (1993: 19.3% vs. 2001: 31.1%; p = 0.037). Dur-
ing the same period of time, both ECG and taking the
blood pressure significantly lost importance (ECG: 69.0
vs. 56.6%; p = 0.049; blood pressure measurement: 83.4
vs. 49.2%; p < 0.001). The small percentage of FPs consid-
ering neuroradiological investigations, mainly cranial
computer tomography (CCT), remained stable at follow-
up (CCT: 12.4 vs. 11.5%). Like in 1993, magnetic reso-
nance imaging (MRI) was only exceptionally mentioned
in 2001 (0.7 vs. 0.8%).

Case 1: Referral to a Specialist?

More than 50% of the participating doctors would have
sent the patient to a specialist (1993: 54.1% vs. 2001: 57.4%).
There were no significant differences regarding the paral-
lel versions la and 1b; likewise, the FPs” age, gender, list
size, additional qualifications or practice location were
without influence on the potential referral behaviour.

Cases 2: Diagnostics

Case 2 was subdivided in vignette 2a (moderate vas-
cular dementia) and 2b (moderate DAT).

Case 2a: Like in 1993, basic diagnostics like the inves-
tigation of a blood sample (1993: 80.8% vs. 2001: 82.0%),
measuring the blood pressure (85.9 vs. 62.3%), taking the
detailed history (1993: 74.4% vs. 2001: 68.8%), ECG (74.4
vs. 60.6%) and performing a physical examination (62.8
vs. 60.6%) were given priority (table 2). Compared to the
situation in 1993, at follow-up, EEG (47.4 vs. 11.5%; p <
0.001) and taking the blood pressure (85.9 vs. 62.3%; p =
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Table 1. Diagnostic procedures

considered in the time course Diagnostic procedures 1993 (n = 145) 2001 (n = 122) P
(case vignette 1) i % o %
Direct anamnesis 108 74.5 93 76.2 n.s.
Laboratory studies
Blood count 102 70.3 97 79.5 n.s.
Renal values 100 69.0 82 67.2 n.s.
Electrolytes 97 66.9 71 58.2 n.s.
Blood glucose 92 63.4 75 61.5 n.s.
Liver values 90 62.1 71 58.2 n.s.
Blood lipids 95 65.5 57 46.7 0.003
Thyroid hormones 69 47.5 66 54.1 n.s.
Blood sedimentation reaction 96 66.2 37 30.3 <0.001
Differential blood count 6 4.1 6 49 n.s.
Haemodynamometry 121 83.4 60 49.2 <0.001
ECG 100 69.0 69 56.6 0.049
Physical examination 88 60.7 77 63.1 n.s.
Indirect anamnesis 33 22.8 37 30.3 n.s.
Neuropsychological screening 28 19.3 38 31.1 0.037
Doppler ultrasonography 19 13.1 25 20.5 ns.
EEG 32 22.1 4 3.3 <0.001
CCT 18 12.4 14 11.5 n.s.
Depression screening 0 0 11 9.0 n.s.
Chest X-ray 3 2.1 1 0.8 n.s.
MRI 1 0.7 1 0.8 n.s.

CCT = Cranial computer tomography; MRI = magnetic resonance imaging; n.s. =

not significant.

0.003) were considered significantly less frequently; there
was also an obvious trend towards less generous use of
neuroimaging, especially CCT (43.6 vs. 29.5%).

Case 2b: Like in case 2a, the above-mentioned classical
diagnostic procedures were given in the first place (ta-
ble 3). Compared to 1993, at follow-up significantly fewer
FPs decided for blood pressure measurement (77.8 vs.
54.1%; p = 0.005) and EEG (40.7 vs. 6.6%; p < 0.001). In
comparison to case 2a, in case 2b, neuropsychological
testing was considered more frequently (2001: 2a: 14.8%
vs. 2b: 24.6%). This finding was shown to remain stable
in the course of time (1993: 14.1 vs. 23.5%). Likewise, per-
forming a CCT was considered significantly more fre-
quently in case 2a, which was true for 1993 and follow-up
(1993: 2a: 43.6% vs. 2b: 27.2%; 2001: 29.5 vs. 14.8%). Like
in case 2a, with respect to neuroimaging, there was a
trend towards a more restrictive handling. Taken togeth-
er, at both times of our survey, laboratory investigations,
EEG and neuroimaging were considered more frequently
in case 2a, whereas neuropsychological screening was
rather mentioned in case 2b. For both cases, with the ex-
ception of thyroid function test, any significant changes
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in time course concern a reduction in the employment of
the specific diagnostic instrument (ECG, EEG, blood
pressure measurement, certain laboratory parameters).

Cases 2: Referral to a Specialist?

In both parallel versions of case 2, at follow-up, about
80% of the FPs would have sent their patient to a special-
ist, which represents a significant increase of about 15%
each compared to the situation in 1993 (p < 0.05). As a
consequence, a referral would have been significantly
more frequently considered in the case of moderate de-
mentia than in the patient with slight memory impair-
ment (case 1).

Discussion

As about 70-80% of the patients with cognitive disor-
ders address their FPs in the first place, the latter face an
important task in providing early recognition and ade-
quate management of dementia. Beginning with the ap-
proval of tacrine in 1995, the treatment options of DAT
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Table 2. Diagnostic procedures

considered in the time course Diagnostic procedures 1993 (n=78) 2001 (n=61) p
(case vignette 2a) o % @ %
Laboratory studies
Blood glucose 63 80.8 50 82.0 ns.
Blood count 58 74.4 50 82.0 ns.
Renal values 59 75.6 47 77.0 n.s.
Electrolytes 58 74.4 41 67.2 ns.
Blood lipids 57 73.1 38 62.3 n.s.
Liver values 50 64.1 42 68.9 n.s.
Blood sedimentation reaction 54 69.2 18 29.5 <0.001
Thyroid hormones 12 15.4 30 49.2 <0.001
Vitamins 7 9.0 3 4.9 n.s.
Blood coagulation 0 0 5 8.2 ns.
Differential blood count 3 3.8 2 3.3 n.s.
Haemodynamometry 67 85.9 38 62.3 0.003
Direct anamnesis 58 74.4 42 68.8 n.s.
ECG 58 74.4 37 60.6 n.s.
Physical examination 49 62.8 37 60.6 n.s.
CCT 34 43.6 18 29.5 n.s.
Doppler ultrasonography 23 29.5 19 31.1 n.s.
EEG 37 47.4 7 11.5 <0.001
Indirect anamnesis 21 26.9 17 27.9 n.s.
Neuropsychological screening 11 14.1 9 14.8 ns.
Chest X-ray 3 3.8 2 3.3 n.s.
MRI neurocranium 3 3.8 2 3.3 n.s.
Echocardiography 0 0 2 33 ns.
Cerebrospinal puncture 0 0 1 1.7 n.s.
Depression screening 0 0 0 0.0 n.s.

n.s. = Not significant.

have substantially expanded. Along with considerable
marketing and training efforts of the pharmaceutical in-
dustry aiming at FPs, dementia experienced an emer-
gence of positive representations in public interest [21]. In
view of the growing number of consultations due to
memory deficits in the recent years, we were interested to
see whether FPs’ diagnostic management of dementia
might have improved within the period between 1993
and 2001.

In 1993, based on a representative survey of general
practitioners in Lower Saxony, Germany, we used written
case vignettes to examine FPs” diagnostic considerations
in patients with mild cognitive decline as well as moder-
ate dementia. Among others, we could demonstrate a
considerable underdiagnosis of dementia in 1993 [16]. At
follow-up in 2001, dementia was considered significantly
more often; however, we found a persisting overestima-
tion of vascular aetiology and underdiagnosis of probable
DAT [17].

Dementia Diagnostics in Primary Care

In the following, methodological proceedings will not
be subject of discussion in detail, as they have been delin-
eated earlier [16-19]. Employing standardized case vi-
gnettes in a personal interview results in high participa-
tion rates, and, as long as the study focus is blinded as well
as possible, allows to reliably re-investigate changes in
time course [22]. As pre- as well as postgraduate educa-
tion of FPs in Germany follows comparable standards all
over the country, there are no plausible causes to assume
regional differences in medical competency. Together
with a high participation rate and the absence of signifi-
cant differences between the groups of participating and
non-participating physicians, our follow-up study can be
considered as representative. Since we addressed all FPs
of a certain region at 2 distinct points in time (1993 and
2001), in both surveys, the groups of FPs were not identi-
cal. Those who were taking part twice could only rarely
remember their participation 8 years before. To our
knowledge, our survey presents the first representative
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Table 3. Diagnostic procedures

considered in the time course Diagnostic procedures 1993 (n = 81) 2001 (n =61) P
(case vignette 2b) @l % @ %
Laboratory studies
Blood glucose 67 82.7 39 63.9 0.019
Blood count 63 77.8 41 67.2 n.s.
Renal values 66 81.5 34 55.7 0.002
Electrolytes 65 80.2 32 52.5 <0.001
Blood lipids 66 81.5 30 49.2 <0.001
Liver values 59 72.8 29 47.5 0.004
Blood sedimentation reaction 62 76.5 13 21.3 <0.001
Thyroid hormones 26 32.1 32 52.5 0.023
Vitamins 10 12.3 6 9.8 n.s.
Differential blood count 3 3.7 6 9.8 n.s.
Blood coagulation 0 0 7 11.5 n.s.
Direct anamnesis 56 69.1 42 68.9 n.s.
Haemodynamometry 63 77.8 33 54.1 0.005
ECG 57 70.4 34 55.7 n.s.
Physical examination 54 66.7 32 52.5 n.s.
Doppler ultrasonography 21 259 18 29.5 n.s.
Neuropsychological screening 19 235 15 24.6 n.s.
EEG 33 40.7 4 6.6 <0.001
Indirect anamnesis 15 18.5 16 26.2 ns.
CCT 22 27.2 9 14.8 n.s.
Echocardiography 0 0 10 16.4 ns.
Chest X-ray 7 8.6 4 6.6 ns.
MRI 2 2.5 3 4.9 n.s.
Depression screening 0 0 1 1.6 n.s.
Cerebrospinal puncture 0 0 0 0.0 n.s.

n.s. = Not significant.

follow-up data with regard to FPs’ management of cogni-
tive decline in the elderly.

Like in 1993, 4 case vignettes were applied in 2001 (1a,
1b, 2a, 2b), cases la and 1b only differing in the patients’
gender. Case 1 describes a patient complaining about pro-
gressive concentration and memory deficits for 6 months
as well as an increasing emotional irritability. The ICD-10
criteria of dementia are not fulfilled; nevertheless, in the
absence of any concomitant disease or medication, a pro-
dromal syndrome of dementia as well as depression
should be considered as underlying aetiology. Cases 2a
and 2b describe a multimorbid demented patient who ex-
hibits a vascular risk profile and is on continuous drug
treatment. Whereas case 2a refers to a primary vascular
aetiology, 2b points to typical DAT. Additionally, in both
case vignettes, the 2 main causes of treatable dementia
should be taken into diagnostic consideration (adverse
effects of medication, systemic disorder). With regard to
their cooperation in surveys, in 2001 physicians more fre-
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quently complained about cost pressure, overwork and
slackening of motivation than in 1993. Accordingly, the
readiness to take part in our study decreased slightly
from 83.2%in 1993 to 71.8% in 2001; however, it remained
on a comparatively high level.

Despite a variety of national and international guide-
lines for the diagnosis and treatment of dementia, they
generally emphasize the necessity of a clinical diagnosis
[direct and indirect anamnesis including possible poly-
pharmacy; psychiatric and physical/neurological exami-
nation including screening for depression, laboratory
studies and ECG; neuropsychological testing/screening;
cerebral imaging if suspicion of (degenerative) dementia
remains justified; additional procedures dependent on
previous results] [23]. In case 1, the patients’ history - to-
gether with other basic procedures — was regarded as the
main diagnostic tool both in 1993 and 2001. However, at
follow-up in 2001, it ranks behind the laboratory investi-
gations, which were taken into consideration in the fore-
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most place. One explanation might be that primary-care
physicians, having known their patients and their histo-
ries for years, thought taking a new detailed history was
not necessary. Neuropsychological screenings and tests
serve as an objective measure for cognitive deficits and
are especially useful in mild forms of dementia; in 2001,
they were considered significantly more frequently (31.1
vs. 19.3%). Technical procedures such as neuroimaging
were still not regarded as standard procedures, and ex-
amination of cerebrospinal fluid was not mentioned at
all. Furthermore, only a minority of primary-care physi-
cians would have performed a screening for depression,
even though depression is a main differential diagnosis
in mild cognitive disorder. EEG was not regarded as an
important diagnostic tool and was suggested significant-
ly less often in 2001 than in 1993 (3.3 vs. 22.1%). This is
in accordance with international guidelines, as EEG is
almost exclusively part of German guidelines [23].
Concerning case 2 no distinctive changes are found in
the time course. However, thyroid function tests would
be performed more often in 2001, namely by approxi-
mately half of the physicians. While further laboratory
function tests were suggested less often in case 2b, EEG
and taking the blood pressure were thought ofless in both
cases than in 1993. As in case 1, taking the patient’s his-
tory by relatives or friends, neuroimaging as well as
screening for depression were considered only rarely. Es-
pecially the percentage of CCT was reduced compared to
1993, even though the number of MRI did not increase
correspondingly. In contrast to case 1, there was no
change concerning neuropsychological tests; in case 2a
roughly 14% of the physicians would have suggested such
an examination. This is especially noteworthy, as prima-
ry-care physicians’ representatives in Germany recom-
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