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Abstract.

Background: Primary data about rates of formal diagnosis of dementia in the German primary care sector are widely lacking.
Objectives: Main objectives are to analyze the rate of syndrome diagnosis in primary care patients who screened positive for
dementia, the distribution of differential diagnoses, and factors associated with undiagnosed dementia.

Methods: DelpHi-MV (Dementia: life- and person-centered help in Mecklenburg-Western Pomerania) is an ongoing general
practitioner (GP)-based, randomized, controlled intervention trial. A total of 4,064 patients (>70 years, living at home) recruited
from 108 participating GP practices were screened for dementia (DemTect <9). Of 692 eligible patients (17%), a total of
406 subjects (59%) provided informed consent. Present analyses are based on the data of 243 patients with complete baseline
assessment on January 1, 2014 (preliminary data). Formal diagnoses were retrieved from the medical records of the treating
GPs. A conditional fixed effect regression analysis was performed to analyze factors associated with undiagnosed dementia.
Results: A total of 40% of patients who screened positive for dementia had been formally diagnosed with dementia. Unspecified
dementia was diagnosed in 53%, vascular dementia in 24%, and Alzheimer’s disease in 19% of these patients. Undiagnosed
dementia was significantly associated with a higher mean score in the Mini-Mental State Examination (odds ratio, 1.11; p<0.01,
95% confidence interval 1.04-1.18).

Conclusions: The diagnosis rate of dementia in German primary care (40%) is well within the range of the international data
(20-50%). The results emphasize the need for action to enhance recognition and differential diagnosis of dementia.
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timely access to information, evidence-based treat-
ment, care, and support [2]. An early diagnosis allows
people with dementia (PWD) and their caregivers to
make decisions concerning their future while they
still possess relevant cognitive capacities [3]. Surveys
have shown that a large majority of the participants
would prefer to be diagnosed early and to be properly
informed about their diagnosis [4, 5].

Moreover, early psychosocial and pharmaceutical
interventions and effective care management can have
a positive impact on cognitive functions, activities of
daily living, quality of care, and delaying institutional-
ization [3, 6—8]. According to economic health models,
the costs of early diagnosis and therapy of dementia
are outweighed by the savings from benefits, such as
delayed institutionalization [2, 9, 10].

In the majority of health care systems, dementia is
considerably underdiagnosed. A high percentage of
PWD does not receive a formal diagnosis of dementia
or are diagnosed at an advanced disease stage. Even in
high income countries, 50—80% of PWD do not receive
a formal diagnosis in primary care facilities [2, 7, 11,
12]. Mitchell et al. [13] found in a meta-analysis that
general practitioners (GPs) were able to identify 73%
of PWD by clinical judgment but made correct anno-
tations in the medical record only in 38% of cases.
According to Lopponen and colleagues [14], undi-
agnosed dementia is associated with milder forms of
dementia, male sex, living at home, better coping with
instrumental activities of daily living, and depression.

German evidence-based guidelines for diagnosis
and treatment of dementia [15, 16] emphasize the
importance of a timely diagnosis of dementia including
an etiological differential diagnosis in order to initi-
ate specific treatment and care as well as to identify
and treat reversible causes of cognitive disorders, such
as depression or endocrinopathy. A recent analysis
of secondary data of people diagnosed with demen-
tia in ambulatory medical care facilities have shown
that even in patients treated by dementia specialists
(neurologists/psychiatrists), a considerable lack of dif-
ferential diagnoses exists; 46% of the patients are
diagnosed with unspecified dementia (ICD-10 code
FO03) [17]. The analyses of secondary data have pre-
sented methodological problems. To the best of our
knowledge, there are no primary data available con-
cerning the rates of syndrome or differential diagnosis
in people with cognitive decline in the German pri-
mary care sector. Therefore, the primary objectives of
the present study are to determine (1) the rate of a syn-
drome diagnosis in primary care patients who screened
positive for dementia, (2) the distribution of differ-

ential diagnoses and (3) the factors associated with
undiagnosed dementia.

MATERIAL AND METHODS

Study design

The present cross-sectional analyses are based on
data derived from the ongoing GP-based, randomized,
controlled intervention trial DelpHi-MV (Dementia:
life- and person-centered help in Mecklenburg-
Western Pomerania) [18]. The eligible patients (>70
years, living at home) in participating GP practices
are screened by the practice staff for dementia using
DemTect [19], which is a widely used dementia screen-
ing test in general practices in Germany [20]. The
patients who meet the inclusion criteria for the DelpHi-
trial (DemTect <9) are informed by their GPs about
the study, are invited to participate, and are asked
to provide written informed consent. If the patient
names a caregiver, he or she is asked to participate
in the study. When the patient is unable to give writ-
ten informed consent, his or her legal representative
is asked to sign the consent form on his or her behalf
(as approved by the Ethical Committee of the Cham-
ber of Physicians of Mecklenburg-Western Pomerania,
registry number BB 20/11). The enrollment into the
main study started on January 1, 2012. The participants
and their caregivers are assigned to an intervention
or a control group, depending on whether the treat-
ing GP practice was randomized to either the control
or intervention group. In both groups, identical, stan-
dardized, computer-assisted baseline assessments are
conducted in face-to-face interviews in the partici-
pants’ homes. Because of the amount of information
assessed and the limited cognitive capacities of the par-
ticipants, the interviewers split the assessment into 2
to 4 visits. After the baseline assessment, the interven-
tion group receives the “DelpHi-Intervention” whereas
the control group receives “care as usual” (a detailed
description of the DelpHi-trial [18] and the “Delphi-
Intervention” [21] are provided elsewhere).

Sample

Of the 4,064 patients (>70 years, living at home)
screened for dementia in 108 participating GP
practices, 629 patients (17%) were eligible for the
DelpHi-trial (DemTect <9). Of these, 406 patients
(59%) agreed to participate in the DelpHi-trial. The
present analyses are based on the data of 243 patients
with complete baseline assessment regarding relevant
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variables on January 1, 2014 (preliminary data).
Ninety participants did not start or finish the baseline
assessment at the time of the analyses. Fifty-eight
patients dropped out of the analyses due to withdrawal
of informed consent (n=31); death (n =20); relocation
(n=3); and other reasons (n =4). There were no signif-
icant differences between patients included and those
who dropped-out regarding the variables DemTect
score, age, and gender (see Supplementary Table 1).
Fifteen patients were excluded because the psy-
chometric instruments could not be utilized (patients
were not able to answer the questions due to the
severity of dementia or patients refused to answer
for other reasons). Patients included into the analyses
had a significantly higher DemTect score (M =5.84,
SD=2.02) than patients that were excluded because
of missing data (M =3.73, SD =2.34; Welch’s-¢-test: t
(15.50)=3.41; p<0.01). Regarding the variables age,
gender, and formal diagnosis of dementia we found no
significant differences (see Supplementary Table 2).

Procedures and instruments

For sample description, we used the variables age,
gender, living situation (alone/not alone), cognitive
impairment, depression, and functional status. The
severity of cognitive impairment was assessed using
the German version of Mini-Mental State Examination
(MMSE) [22]. For analyses, we used the total score as
well as a categorization that indicates “no cognitive
impairment” (score, 27-30), “mild” (score, 20-26),
“moderate” (score, 10-19), and “severe cognitive
impairment” (score, 0-9). Depression was assessed
using the score of the Geriatric Depression Scale [23,
24] as dichotomized variable (“no depression”: score,
0-5; “depression’: score, 6-15). The functional status
was assessed using the Bayer Activities of Daily Liv-
ing Scale [25, 26], which yields a mean score between
1 to 10, where 1 indicates the lowest possible impair-
ment and 10 indicates the highest possible impairment.
The medical diagnoses (ICD-10 codes: FOO, FO1, FO2,
F03, G30, and G31), including the exact date of the
initial diagnosis, were retrieved from the patients’ med-
ical records with the permission of the treating GPs.
The diagnoses assigned on the screening day or sub-
sequently thereafter were excluded from the present
analyses.

Statistical analyses

We summarized the variables that describe the
sample using descriptive statistics. We analyzed the

difference in the severity of cognitive impairment
between patients with and without formal diagnosis
of dementia using Welch’s r-test (robust to unequal
variances). Fisher’s exact test was used to test if the
diagnosis of dementia is stochastically independent of
categorized cognitive impairment. To identify the fac-
tors associated with undiagnosed dementia, we fitted a
logistic regression model including cognitive impair-
ment as explanatory variable and age, gender, living
situation, depression, and functional status as covari-
ates. Because DelpHi-MV is a cluster-randomized
trial, we considered the dependency of data from par-
ticipants who belong to the same cluster (i.e., the same
treating GP). Therefore, we applied a conditional (fixed
effect) logistic regression model, which offers consis-
tent estimates in case of clustered data [27, 28]. Before
running the final regression model, we checked for
non-linear relations using the multivariate fractional
polynomial procedure [29]. We found no indication for
non-linear relations. The chosen estimation procedure
excluded 58 observations because of the invariance in
the outcome variable in certain clusters (that is, all or
none of the patients treated by the same GP are formally
diagnosed with dementia). We found no significant dif-
ferences between the included and the excluded cases
regarding the analyzed variables (see Supplementary
Table 3). The final regression analysis was performed
on the remaining 185 patients assigned to 26 clusters
(clusters are unbalanced). Standard errors of the regres-
sion coefficients were estimated using the jackknife
method, which allows to estimate standard errors in
complex samples [30]. We performed statistical anal-
yses using STATA/IC [31].

RESULTS
Sociodemographic and clinical characteristics

Table 1 presents the sociodemographic and clinical
characteristics of the study sample.

Diagnosis rates

Of the 243 patients with positive DemTect screen-
ing in the Delphi-trial, 97 patients (40%) had at least
one formal diagnosis of dementia in their medical
record before the day of screening. Documentation
rates (the proportion of patients with documented for-
mal dementia diagnoses) were 21% in patients without
cognitive impairment, 42% in patients with mild cog-
nitive impairment, 52% in patients with moderate
cognitive impairment and 54% in patients with severe



454 T. Eichler et al. / Diagnosis of Dementia in Primary Care

Table 1
Sociodemographic and clinical characteristics of the study sample

Total sample Patients with diagnosis Patients without diagnosis

(n=243) (n=97) (n=146)
Age 79.61 (5.44) 79.61 (5.64) 79.62 (5.33)
Gender (female) 148 (61%) 56 (58%) 92 (63%)
Living alone 113 (47%) 46 (47%) 67 (46%)
Cognitive impairment (MMSE) 22.01 (5.50) 20.34 (5.88) 23.12 (4.96)
Functional status (B-ADL) 3.61(2.39) 4.11 (2.54) 3.28 (2.23)
Depression (GDS) 60 (25%) 24 (25%) 36 (25%)

Standard deviations or percentages are in brackets. MMSE, Mini Mental State Examination, range 0-30, higher score indicates better cognitive
functioning; B-ADL, Bayer Activities of Daily Living Scale, range 0-10, lower score indicates better performance; GDS, Geriatric Depression
Scale, sum score 0-15, score >6 indicates depression.

Table 2
Severity of cognitive impairment and formal diagnosis of dementia

Total sample Patients with diagnosis Patients without diagnosis

(n=243) n=97) (n=146)
Cognitive impairment (MMSE, total score) 21.86 (5.39) 20.34 (5.88) 23.12 (4.96)*
No impairment (score, 27-30) 58 12 21%) 46 (79%)°
Mild impairment (score, 20-26) 106 44 (42%) 62 (58%)
Moderate impairment (score, 10-19) 66 34 (52%) 32 (48%)
Severe impairment (score, 0-9) 13 7 (54%) 6 (46%)

Standard deviations or percentages are in brackets. MMSE, Mini Mental State Examination, range 0-30, higher score indicates better cognitive
functioning; *Welch’s #-test: t (181.47) =3.84, p<0.001; bFisher’s exact test: p<0.01.

Table 3
Factors associated with undiagnosed dementia
Patients with diagnosis Patients without diagnosis OR t p 95% CI
(n=175) (n=110)
Age 78.81 (5.73) 79.70 (5.41) 1.04 0.81 0.42 0.94 1.14
Gender (female) 41 (55%) 67 (61%) 1.20 0.37 0.71 043 3.33
Living alone 35 (47%) 45 (41%) 1.68 1.43 0.16 0.80 3.55
Cognitive impairment (MMSE) 20.08 (5.76) 23.02 (5.12) 1.11 3.26 <0.01 1.04 1.18
Functional status (B-ADL) 3.93(2.52) 3.24 (2.13) 0.96 0.40 0.69 0.79 1.18
Depression (GDS) 16 (21%) 27 (25%) 1.46 1.13 0.27 0.73 2.92

Conditional fixed effect logistic regression analysis with (n = 185 patients assigned to n = 26 clusters): F(6,25) =4.06, p < 0.01; Standard deviations
or percentages are in brackets. OR, odds ratio, CI, confidence interval; MMSE, Mini Mental State Examination, range 0-30, higher score
indicates better cognitive functioning; B-ADL, Bayer Activities of Daily Living Scale, range 0-10, lower score indicates better performance;
GDS, Geriatric Depression Scale, sum score 0-15, score >6 indicates depression.

cognitive impairment according to the MMSE score
(Table 2).

Factors associated with undiagnosed dementia

Univariate statistical analysis showed that formally

Differential diagnoses

There was a noticeably high percentage of the diag-
nosis unspecified dementia (FO3/G30), which was the
exclusive diagnosis for 53% of the patients (n=51) (see
Fig. 1). Vascular dementia (FO1) was diagnosed in 24%
of the patients (n=23), dementia in Alzheimer’s dis-
ease (FO0/G30) in 19% of the patients (n = 18), other
degenerative diseases of the nervous system, not clas-
sified elsewhere (G31.1; G31.9) in 4% of the patients
(n=4), and dementia in Parkinson’s disease (F02.3) in
one patient.

diagnosed patients (M =20.34, SD = 5.88) had a signif-
icant lower MMSE score than patients not diagnosed
with dementia (M =23.12, SD =4.96; Welch’s t-test: t
(181.49)=3.84, p<0.001). The diagnosis of dementia
was stochastically not independent of categorized cog-
nitive impairment (Fisher’s exact test: p<0.01) (see
Table 2).

The multivariate conditional logistic regression
analysis yielded the following significant model (F
(6,25)=4.06, p<0.01): the only factor significantly
associated with undiagnosed dementia was less cog-
nitive impairment. Each additional point in the MMSE
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4 (4%)

B Alzheimer's
disease (F00/G30)

®Vascular
dementia (FO1)

EDementia
in Parkinson (F02.3)

W Unspecified dementia
(F03) as exclusive
diagnosis

O Other neurodegenerative
1 (1%) diseases (G31)

Fig. 1. Differential diagnoses of dementia in formally diagnosed
primary care patients who screened positive for dementia (n=97).

score indicates an 11% higher chance for undiagnosed
dementia (odds ratio (OR), 1.11, p<0.01, 95% confi-
dence interval (CI) 1.04—1.18). The results are shown
in Table 3.

DISCUSSION

The present study aimed to analyze the diagnosis
rate of dementia in primary care patients who screened
positive for dementia, the distribution of differential
diagnoses as well as the factors that are associated with
undiagnosed dementia.

Diagnosis rate

Of the primary care patients who screened posi-
tively for dementia, 40% were formally diagnosed with
dementia. Thus, the diagnosis rate in German primary
care is well within the range of the international refer-
ence data (20-50%) 2, 7, 11, 12]. In our sample, 58%
of patients with mild cognitive impairment, 48% of
patients with moderate cognitive impairment, and 46%
of patients with severe cognitive impairment remained
undiagnosed. Assuming that a large proportion of these
subjects have a dementia syndrome underlying their
cognitive decline, not diagnosing these patients takes
them the chance to timely prepare for the future pro-
gression of the disease. Without a formal diagnosis,
these patients might be excluded from adequate treat-
ment and care. Therefore, our results emphasize the
need for action to enhance recognition of dementia in
primary care [2].

Distribution of differential diagnoses

Regarding the distribution of differential diagnoses,
we observed a noticeably high percentage of the
diagnosis unspecified dementia, which was the exclu-
sive diagnosis for 53% of the diagnosed patients.
Alzheimer’s disease (AD) was diagnosed in only 19%
of the patients. These findings agree with the distribu-
tion of differential diagnoses found for nursing home
residents with dementia [32, 33]. The analyses of sec-
ondary data of patients in ambulatory medical care
showed that unspecified dementia was diagnosed by
GPs in 62% of patients and by specialists (neurol-
ogists/psychiatrists) in 46% of patients [17]. Based
on the epidemiological data showing that 50-70%
of the patients in the age group of our subjects ful-
fill the clinical criteria of AD [15], a high proportion
of patients diagnosed with unspecified dementia may
likely have AD. GPs may not feel confident in per-
forming the differential diagnosis [20], or they are not
convinced that additional differential diagnosis is ben-
eficial for patients with suspected AD. A prevalent
notion among GPs is that causal treatment for demen-
tia is not available. Therefore, some GPs may not feel
the need to refer patients to a specialist for a differ-
ential diagnosis. According to a survey among GPs
in Germany, only 31% of the respondents stated that
the diagnosis of dementia was made predominantly in
the context of a referral to a specialist [34]. However,
German evidence-based guidelines for the diagnosis
of dementia emphasize the importance of an etiologi-
cal differential diagnosis to assign patients to different
therapeutic options, for instance, for frontotemporal
or Lewy body dementia [15] as well as to identify and
treat reversible causes of cognitive disturbances, such
as depression or vitamin B12 deficiency [15, 16]. Thus,
the present results underline the need to enhance the
differential diagnosis of dementia.

Vascular dementia was diagnosed in 24% of the
patients, this finding agrees with the epidemiologic
data (15-25%) [35]. Consistent with our results, a
previous study demonstrated that a majority of GPs
diagnose vascular dementia more often than AD
[36].

Factors associated with undiagnosed dementia

Lesser cognitive impairment was the only factor
that was significantly associated with undiagnosed
dementia in multivariate analysis. This finding is
only partially consistent with the result of a previous
study [14] that showed that not only milder cognitive
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impairment was significantly associated with undiag-
nosed dementia, but also male sex, living at home,
better coping with instrumental activities of daily liv-
ing, and depression.

Generalizability of the results

The present results are consistent with previous find-
ings. Of approximately 4,000 patients (aged 70+ years)
who were screened for dementia, 17% scored posi-
tive and 59% of these patients agreed to participate in
the DelpHi-trial. Twenty-four percent were not cogni-
tively impaired according to their MMSE score. In a
study involving the cognitive screening of older adults
(aged 65+ years) in primary care in Seattle (USA), 18%
of 524 patients were screened positive [37]. Boustani
et al. [11] screened more than 3000 patients (aged 65+
years) in GP practices in Indianapolis (USA) and noted
that 13% scored positive; 52% agreed to complete the
diagnostic assessment. Of these, 80% were diagnosed
with dementia or cognitive impairment; the remaining
20% had no cognitive impairment. In a population-
based sample of adults (aged 75+ years) in Leipzig
(Germany), the prevalence of dementia according to
the ICD-10 criteria was 12.4% [38].

Limitations

We observed that 24% of the patients that screened
positive for dementia using DemTect were not identi-
fied as being cognitively impaired according to their
MMSE score. This could imply a relatively high pro-
portion of false positive cases. However, the sensitivity
for detecting milder forms of cognitive impairment is
very high for DemTect (80-100%) [39, 40], whereas
the sensitivity is relatively poor for MMSE (43-46%)
[41]. In addition, we found that 21% of patients with-
out cognitive impairment according to the MMSE had
a formal diagnosis of dementia in their patient records.
This finding could support the assumption that the
sensitivity of the MMSE is insufficient for detect-
ing mild cognitive impairment. Alternatively, patients
could have been misdiagnosed by their GP. A possible
reason for such misdiagnoses could be the presence
of reversible causes of cognitive impairment (such as
depression, endocrinopathy, or delirium) at the time
of diagnosis, which were mistaken as a dementia syn-
drome and diagnosed accordingly. Overall, DemTect
might be the more favorable instrument to distinguish
cognitively healthy and cognitively impaired patients.
However, even when applying the criterion of the

more conservative test (MMSE), more than half of
the patients with mild to severe cognitive impairment
remained undiagnosed.

The formal diagnoses in the medical records were
not validated according to the current guidelines. Vali-
dating formal diagnoses in medical records (which was
not the focus of the present study) would require a dif-
ferent study design. That would strengthen the results
but could not be performed in routine care.

The patients that were excluded from the analysis
due to missing data had a significant lower DemTect
score than patients that were included into the anal-
ysis. However, there was no significant difference in
the diagnosis rate of excluded and included patients.
Thus, the present results should not be distorted by the
exclusion of these patients.

Strengths

Despite these limitations the present study has some
strong features. This is the first study to analyze
primary data of community dwelling primary care
patients with dementia thus the results have a high
external validity. The present findings underline the
importance of analyzing primary data in the context of
health care research. By utilizing secondary data from
health insurance companies, only formally diagnosed
PWD are included in the analyses while a majority of
the persons concerned is ignored.

Future research

The present results confirm that dementia is still
underdiagnosed in German primary care. To include
study participants into the DelpHi-trial, patients (>70
years, living at home) are screened in the participating
GP practices and followed up for five years. Addi-
tional data analysis would assess whether the screening
for dementia could improve the early identification of
dementia in primary care patients. However, routine
screening is controversially discussed and not recom-
mended in existing dementia guidelines because of its
potential adversities, such as misdiagnosis, unneces-
sary examinations and treatments with side effects.
The early diagnosis of dementia can be associated with
anxiety, depression, fear of negative financial or social
consequences, or removal of driving privileges [3, 42,
43]. Analyzing our follow-up data will enable us to
determine the impact of a dementia diagnosis on the
received treatment, quality of life, caregiver burden,
anxiety, and depression.
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