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Abstract
Background: In the primary care setting, dementia is often diagnosed relatively late in the disease process. Case
finding and proactive collaborative care may have beneficial effects on both patient and informal caregiver by
clarifying the cause of cognitive decline and changed behaviour and by enabling support, care planning and access
to services.
We aim to improve the recognition and diagnosis of individuals with dementia in general practice. In addition to
this diagnostic aim, the effects of case finding and subsequent care on the mental health of individuals with
dementia and the mental health of their informal carers are explored.
Methods and design: Design: cluster randomised controlled trial with process evaluation.
Participants: 162 individuals ≥ 65 years, in 15 primary care practices, in whom GPs suspect cognitive impairment, but
without a dementia diagnosis.
Intervention; case finding and collaborative care: 2 trained practice nurses (PNs) invite all patients with suspected
cognitive impairment for a brief functional and cognitive screening. If the cognitive tests are supportive of
cognitive impairment, individuals are referred to their GP for further evaluation. If dementia is diagnosed, a
comprehensive geriatric assessment takes place to identify other relevant geriatric problems that need to be
addressed. Furthermore, the team of GP and PN provide information and support.
Control: GPs provide care and diagnosis as usual.
Main study parameters: after 12 months both groups are compared on: 1) incident dementia (and MCI) diagnoses
and 2) patient and caregiver quality of life (QoL-AD; EQ5D) and mental health (MH5; GHQ 12) and caregiver
competence to care (SSCQ). The process evaluation concerns facilitating and impeding factors to the
implementation of this intervention. These factors are assessed on the care provider level, the care recipient level
and on the organisational level.
Discussion: This study will provide insight into the diagnostic yield and the clinical effects of case finding and
collaborative care for individuals with suspected cognitive impairment, compared to usual care. A process
evaluation will give insight into the feasibility of this intervention.
The first results are expected in the course of 2013.
Trial registration: NTR3389
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Background
General Practitioners (GPs) increasingly recognize the
importance and benefits of a timely and explicitly disclosed dementia diagnosis [1]. Still, although individuals
with cognitive impairments contact their physicians more
frequently than patients without such impairment, dementia is often not recognised or diagnosed [2,3]. There
are many barriers to diagnosis at both the physician and
patient level. Barriers at the physician level include time
constraints, insufficient knowledge and skills to diagnose
dementia, therapeutic nihilism and fear to harm the patient. Nevertheless, the primary care setting provides
unique opportunities for timely diagnosis of dementia.
Arriving at a more timely diagnosis and improving the
quality of care for individuals with dementia in primary
care is feasible. Perry et al. showed that educational
interventions directed at both GPs and practice nurses
resulted in substantial increase in adherence to diagnostic guidelines and in number of incident dementia diagnoses [4]. Downs et al. demonstrated that decision
support software and training of GPs improved detection rates [5]. Vickrey et al. showed that collaboration of
GPs with care managers led to substantial improvement
in adherence to dementia care guidelines [6]. They also
described positive effects on patient health-related quality of life and on caregiving quality. Until now, there is a
scarcity of literature on the effects of the combination of
case finding and subsequent collaborative care on the
mental health of individuals with cognitive impairment
and their informal caregivers. Moreover, the validity of
dementia diagnoses by GPs in an earlier phase was not
assessed in the abovementioned studies.

We aim to improve recognition of and care for individuals with dementia in general practice. We hypothesize
that case finding, directed at individuals in whom GPs
suspect cognitive impairment but without a diagnosis of
dementia, has the potential to triple the number of incident dementia diagnoses. As diagnosis may be more difficult at an earlier stage, the validity of GPs’ incident
diagnoses is assessed. Considering its heterogeneous
prognosis, the use of the diagnostic label Mild Cognitive
Impairment (MCI) by GPs is debatable. As it may become more relevant in the future we did include it in
our outcomes [7]. In addition, preferences regarding
cognitive testing and disclosure of dementia diagnoses
are explored in individuals in whom cognitive decline is
suspected but whose cognitive function was not yet
assessed. Finally, effects of collaborative care on the
mental health of individuals with dementia or MCI and
on the mental health of their informal carergivers are
assessed.

Methods and design
Design of the study

A cluster RCT is combined with a process evaluation.
This design was chosen to prevent contamination between participants in both arms within practices. Before
the training of GPs and practice nurses (PNs) and the
deployment of the study PNs (seen intervention paragraph) Primary Care Practices (PCPs) are stratified based
on the following potential effect modifiers: 1) practice
nurse (PN) working specifically with elderly patients
already present in PCP, 2) percentage of patients aged

All patients ≥ 65
N = 7.865 patients, 15 PCPs

‘possible cognitive impairment or
dementia’
N = 647 (8,2%)
estimated participation rate 25%*

Exclusion
N = 7.218
‘probable dementia’ 284 (3,6%)
‘no signs of cognitive impairment’ 6582 (83,7%)
‘unknown’ 352 (4,5%)

Cluster randomisation

Intervention group
7 PCPs
N > 80

Control group
8 PCPs
N > 80

Team of GP and trained PN provide
case finding and collaborative care

GP and, if present, PN for the
elderly provide usual care

T0 - baseline
T1 - 6 months
T2 - 1 year

Figure 1 Flow chart of the study design. PCP = Primary Care Practice, GP = General Practitioner, PN = Practice Nurse. * based on a pilot study.
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65 years or older. Figure 1 provides a flow chart of the
study design.

‘possible cognitive impairment or dementia’ by their GP
and contains the following elements:

Participants
Patients

Training of GPs and practice nurses

GPs were presented with al list of the names and birth
dates of all their patients aged 65 years or older and
classified each individual as one of the following:
‘no signs of cognitive impairment’
‘possible cognitive impairment or dementia’
‘probable dementia’
‘unknown or no recent contact’
Individuals classified as having ‘possible cognitive impairment or dementia’ (according to their GP) and their
informal caregivers, if present were eligible for the trial.
GPs were asked to base their classification of cognition
solely on their impression of individuals during previous
contacts. GPs were allowed to use the medical records
of patients, but not allowed to perform additional cognitive tests. Individuals all ready diagnosed with dementia
were excluded.
The following exclusion criteria were used:
Diagnosis of ‘probable dementia’ by GP or specialist;
‘No signs of cognitive impairment’ according to GP;
Cognitive status ‘unknown’ to GP;
Terminal illness patient or informal caregiver;
Permanent admission to a nursing home expected
within 6 months;
 Insufficient understanding of spoken Dutch or
uncapable to express him- or herself.






General practitioners and primary care practices

All 29 GPs working in the above described 15 PCPs participate in this study. GPs in the intervention group will
collaborate with two practice nurses (PNs) specifically
trained for this study; see intervention for more details.
Setting

The study is executed in 15 PCPs in two towns near
Amsterdam, The Netherlands, with 27.000 and 30.000
inhabitants respectively. In one town 4 duo-PCPs and 2
trio-PCPs participate in the study. In the second all GPs
recently joined in one larger health centre. Within this
centre they collaborate according to their original partnerships consisting of 6 duo-PCPs en 3 solo-PCPs.
Interventions

The intervention in this study was designed by our project team comprising 3 GPs and 1 GP trainee, in close
collaboration with two local GPs participating in the
study. It is aimed at individuals classified as having

In order to improve diagnosis and management of dementia in primary care, GPs and PNs undergo a training
based on the effective training provided by Perry et al. in
their study on case finding of dementia in primary care
[8]. GPs will learn to recognize barriers to dementia
diagnosis and learn how to diagnose dementia according
to current guidelines (in particular the dementia guideline of the Dutch College of General Practitioners) [9].
Additionally, differential diagnosis and pharmacological
treatment of behavioural problems will be addressed.
Practice nurses are trained to administer cognitive
tests, to globally interpret the results and to present a
conclusion on their cognitive and functional assessment
to the GP. In addition, PNs are trained to administer
the Resident Assessment Instrument – Home Care
(RAI-HC), a standardised and extensively validated instrument for broad functional assessment of elderly
patients and their informal caregiver [10]. They learn to
make a care plan based on the RAI results and evaluate
it periodically.
Case finding of MCI and dementia

In the intervention practices two PNs are deployed who
will perform several tests. They are exclusively involved
with individuals with suspected cognitive impairment
participating in the study. To all of them, they offer a
brief screen of cognition (Mini Mental State Examination [MMSE] and Visual Association Test [VAT]),
mood (Prime-MD), sensory functions (hearing and vision) and a brief assessment of need for home care by
the RAI Contact Assessment (RAI-CA) [11]. Individuals
with an MMSE score > 1 SD below the average MMSE
of healthy individuals of comparable age and education
and/or a VAT score ≤ 4 are referred to the GP for further
evaluation [12,13]. GPs are trained, and supported by a
brief practice guideline, to diagnose dementia according
to the dementia guideline of the Dutch College of General Practitioners (DCGP). Thus, dementia diagnoses
will be based on the criteria of the fourth edition of the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV) and the diagnostic assessment includes blood
tests [14]. To optimize diagnostic distinctiveness, GPs in
the intervention practices are invited to also use the
diagnostic category amnestic MCI, defined as results of
the cognitive tests below the cut-offs with preserved social and occupational functioning [15]. In addition, the
brief practice guideline provides an overview of drugs
that may cause confusion or cognitive impairment in
older individuals. Finally, the guideline provides criteria
for diagnostic referral based on the dementia guideline
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of the DCGP. Figure 2 provides an overview of the
intervention.
Collaborative care

If dementia is diagnosed, or if MCI is diagnosed ánd the
RAI-CA indicates an urgent need for care, the RAI-HC
will be administered to assess further geriatric problems
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and needs. Based on the results of this assessment the
PNs prioritise problems and prepare a care plan in consultation with the individual with MCI or dementia, the
informal caregiver and the GP. In addition, the team of
GP and PN provide information and support for the individual with cognitive impairment and, if present, for
the informal caregiver.

Possible cognitive impairment

Screening PN
MMSE, VAT, prime-MD, hearing,
vision.

Dementia or MCI suspected?

Yes

DCGP-guideline recommendations:
a) Laboratory tests
Consultation GP
b) Physical & neurological
examination
Diagnosis of dementia or MCI?

Yes
c) Disclosure diagnosis of dementia
d) Diagnostic referral?
Assessment and care PN

No

- Psychoeducation and support
- RAI Home Care if dementia or if
MCI ánd positive RAI Contact
Assessment
- Care plan

Revision care plan every 6 months
or earlier if required

Revision screening
PN every 6 months

Figure 2 Overview of the intervention. PN = Practice Nurse, RAI = Resident Assessment Instrument, MMSE = Mini-Mental State Examination,
VAT = Visual Association Test, Prime-MD = Primary Care Evaluation of Mental Disorders, DCGP = Dutch College of General Practitioners.
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Additionally, the PNs collect information on dementia services in the region and establish close collaboration with secondary care providers. The team
of GP and PN will make agreements on collaboration with these providers based on National Collaboration Agreements for primary dementia care.
These include for example agreements on information exchange, prescription of drugs, consultation
and referral, crisis situations, (crisis-)admission.
The practice nurses serve patients of several PCPs.
Patient contacts take place according to a predefined
schedule. GPs remain responsible for all medical
care, including crisis management during the study.
Usual care

In the usual care group, GPs also explicitly classify
the global cognitive functioning of their patients
aged 65 and above, based on their recollection and,
if needed, medical records.
Usual care for the group of patients consists of
normal care as provided by GPs. GPs generally follow the guideline on dementia of the Dutch College
of General Practitioners which adheres to the DSMIV criteria for dementia diagnosis [9]. GPs in the
usual care group may often lack a PN to assist in
the diagnostic assessment of suspected cognitive impairment and in the provision of support and care
coordination [16].
When dementia is suspected, GPs can refer the patient to a specialist or memory clinic for further
diagnostic evaluation. Follow-up care may include
referral to home care services or more specific services for dementia patients in the region. In general,
no structured assessment of care needs or comprehensive care planning are performed. There are no
explicit agreements on collaboration and referral
among care providers in this region.
Outcomes

The primary outcome is the number of incident MCI
and dementia diagnoses after 12 months, in individuals
suspected of cognitive problems by their GP.
This is operationalized as follows:
1. One year after the start of the intervention, GPs are
asked to indicate whether they diagnosed:
 Mild cognitive impairment [15]
 Dementia syndrome [9]
 Cognitive impairment due to another cause, e.g.:

mental retardation, cerebrovascular accident,
traumatic brain injury, other brain disease.
 No cognitive impairment or diagnosis of
dementia or MCI
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2. Additionally, GPs are asked to indicate whether they
explicitly disclosed the diagnosis of dementia to the
individual and to his or her informal caregiver.
3. In parallel, the electronic medical records (EMR) will be
checked, including medical correspondence, for
dementia (and MCI) diagnoses by the GP and/or
specialist. We chose to primarily ask GPs whether they
have established a diagnosis, since documentation of the
cognitive status in the EMR is limited and probably
biased towards the intervention group [2].
Secondary outcome of the study will be the quality of
life and mental health of individuals with dementia and
their informal carers. Earlier identification of dementia
and subsequent collaborative care may be beneficial but
may also have negative effects on the secondary outcomes. We will explore these effects in the intervention
and control group after 1 year. Furthermore, we will explore individuals’ preference regarding cognitive testing
and disclosure of dementia diagnoses before and after
the cognitive tests by the PN and, when indicated, further evaluation by the GP. Table 1 provides an overview
of all measurements and their timing.
Reference standard: validation of GPs’ incident dementia (and MCI) diagnosis.
In all participants, GPs’ dementia (and MCI) diagnoses
will be compared to a reference standard diagnosis of
cognitive status at baseline and at 1 year follow-up. The
complete Cambridge Cognitive Examination (CAMCOG) and the memory section of the CAMCOG are
used as reference standard to distinguish: 1) normal cognitive function (for age), from 2) amnestic MCI and 3)
dementia [17]. We chose the CAMCOG because it is
relatively brief and easy to administer and because of its
good reliability and psychometric properties [25]. Previous studies showed a sensitivity and specificity in the
differentiation of normal ageing from mild dementia of
93% and 87% respectively [25]. To optimize performance, Dutch normative data for age and education are
used in the current study [26]. The sensitivity and specificity of the memory section for amnestic MCI were 78%
and 74% respectively [17,27,28]. GPs and PNs are
blinded to CAMCOG results of individual patients.
Analysis and power calculation
Power calculation

Perry et al. studied the effect of education of GPs and
collaboration with a practice nurse on incident dementia
diagnoses in primary care. In their intervention group,
dementia was diagnosed in 49.1% (130/265) and in their
control group in 14.8% (20/135) of individuals suspected
of cognitive impairment, after 1 year. In the study of
Perry et al. GPs could only select 5 individuals in whom
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Table 1 Overview measurements
Instrument

Form

T0 –
baseline

T1 –
6 months

T2 –
12 months

Individual with suspected cognitive impairment
GPs’ MCI or dementia diagnosis

1. GP asked to indicate dementia (and MCI)
diagnoses of all study participants on a list

X

2. Extraction dementia (and MCI) diagnoses
from medical records
Reference standard MCI or dementia diagnosis

CAMCOG[17]

Interview

X

X

Quality of life

QoL-AD[18] & EQ5D

Interview

X

Mood

MH5 (SF36)[19]

Interview

X

Preference regarding diagnostic evaluation of
suspected cognitive impairment

Added questions

Interview and informed
consent PN

X

X

X

Quality of life

MDS & EQ5D

Questionnaire

X

X

X

Psychopathology

GHQ12[20]

Interview

X

Sense of competence to provide care

SSCQ[21]

Interview

X

Sociodemography

By proxy

Interview

X

Morbidity

By proxy

Interview

X

Behavioural symptoms

NPI[22]

Interview

X

X

X
X

Informal caregiver

X
X

X

Potential effect-modifiers / confounders
Individual with suspected cognitive impairment

X

Informal caregiver
Sociodemography

MDS

Interview

X

Social support

SSL12[23]

Questionnaire

X

Duration and intensity of caring

Added Q

Interview

X

Age GP

Added question

Questionnaire

Sex GP

Added question

Questionnaire

X

GP / Primary Care Practice

Presence of practice nurse for elderly patients

Added question

Questionnaire

Attitude to diagnosis and care for
individuals with dementia

Added questionnaire [24]

Questionnaire

Percentage patients ≥ 65 years

-

Medical records

Cluster size

-

Medical records

CAMCOG = Cambridge Cognitive Examination, MDS = Minimal Dataset ZonMW, QoL-AD = Quality of Life in Alzheimer’s Disease, EQ5D = EuroQol utility questionnaire;
5 questions, MH5 (SF36) = 5 questions on Mental Health of the Short Form 36 questionnaire, GHQ12 = General Health Questionnaire, SSCQ = Short Sense of
Competence Questionnaire, NPI = Neuropsychiatric Inventory, SSL12 = short version of the Social Support List.

they suspected cognitive impairment, whereas in the
current study, GPs are allowed to select all individuals in
whom they suspect cognitive impairment. We asume
that GPs will therefore include more patients of whom
they are less certain that cognitive impairment is
present, resulting in al lower prevalence of dementia.
Therefore we estimate new dementia diagnoses to occur
in 10% of individuals in the control group and 30% in
the intervention group. The power analysis is based on a
z-test for testing for a difference in proportions. Assuming a power of 70% and an alpha of 0.05 results in a
required sample size of 49 individuals per arm. Assuming an average cluster size of 10 and an intra-class

correlation between practices of 0.05 the design effect
equals 1.45 and the required sample size corrected for
clustering becomes 72 per arm. The planned sample size
of 162 allows for 10% loss-to-follow up.
Based upon a pilot study, we anticipate a response rate
of around 25% in the group individuals suspected of
cognitive impairment. Therefore we decided to invite all
647 individuals classified as ‘possible cognitive impairment or dementia’ for study participation (see Figure 1).
Statistical analysis

Difference in incident MCI and dementia diagnoses between intervention and control practices will be tested
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for using Generalized Estimating Equations (GEE)
analysis. Clustering of the data within practices will
be accounted for using an exchangeable correlation
structure. An odds ratio for intervention and a 95%
confidence interval will be computed as a measure
for effect size. Baseline imbalances in principal characteristics are also tested for using GEE analysis. Potentially confounding or effect modifying variables
are investigated by adding main effects and interactions with intervention to the model. Effect modification and confounding may occur at the physician
level, e.g. the percentage of elderly patients in a practice, and at the patient level, e.g. the number of
patients living alone.
Baseline imbalances in mental health between arms
and effects of the intervention on mental health are also
assessed using GEE analysis. Data will be analysed by the
intention to treat principle.
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2. Selection bias
Based on a small pilot study, we anticipate a relatively
low response rate in the current study (25%). Although
not previously described, we hypothesize the prevalence
of cognitive impairment to be higher in the group of
non-respondents. This would limit the external validity
and feasibility of the study. We will therefore measure
and report our main outcome, incident MCI and dementia diagnoses, in respondents and in non-respondents.
To study selection bias, we will collaborate with GPs to
collect anonymous data on the cognitive status of a
selected sample of non-responders. In addition, sociodemographic data, data on some important risk factors for
dementia and on factors associated with missed dementia diagnoses will be compared between responders and
non-responders.
3. Index test and reference standard

Randomisation

Practices are matched on percentage of patients aged 65
and above and on whether a practice nurse working specifically for older patients is present. R software is used
to produce random numbers (1 or 2) assigning one of
the matched practices to the intervention and the other
to the control condition using a Bernouli distribution
with probability 1/2. In some cases, GPs suspect cognitive impairment in both individuals of a pair. For these
pairs random numbers (1 or 2) are drawn because we
want to include only one individual per pair into the
study.
Bias handling

Several sources of bias potentially influence our outcomes. We will try to minimize bias and assess the presence and extent of the following sources of bias as
follows:
1. Hawthorne effect and cognitive classification in the
control group
In the control group, GPs are also asked to classify the
cognitive function of all individuals aged 65 and over.
This, in combination with taking part in the cluster
RCT, will alert them to the presence of cognitive impairment in their patients and may increase the rate of MCI
and dementia diagnoses. In addition, individuals in the
control group are assessed with the CAMCOG. This
may lead to higher awareness of cognitive problems and
result in consultation of their GP with questions about
their memory. This may reduce the contrast between
intervention and control and may lead to an underestimation of the actual effect of the intervention.

To address time passed between index test (GP diagnosis) and reference standard (CAMCOG) and potential
change of cognitive status in this period, the CAMCOG
is administered before and after the index test; at baseline and at 1 year follow-up [2]. The index test will be
regarded false positive if the reference standard is negative at baseline and at 1 year follow-up. The index test
will be regarded false negative if the reference standard
is positive at 1 year follow-up. Theoretically, the patients
cognitive status may convert in this period between
index test and reference standard, potentially resulting
in a minimal overestimation of false negative cases and
therefore a slight underestimation of the positive and
negative predictive value and sensitivity of the index test.
4. Attrition bias
Patients with MCI or dementia may be more likely to
prematurely end study participation [29,30]. This will
mainly affect the measures of preference regarding diagnosis of cognitive impairment and measures of mental
health. Reasons for discontinuation of participation will
be collected and reported.
Process evaluation

We will evaluate the process of implementation of the
intervention and the feasibility of the intervention, both
for care providers and for care receivers. Murray et al.
describe factors to consider when assessing whether or
not an intervention develops into routine care. Following
this theoretical framework, we will consider coherence or
meaning of the intervention to participants, cognitive
participation or engagement of providers and study participants, whether collective action of providers occurs
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and reflexive monitoring or appraisal of the intervention
by participants.
Information is used from meetings with GPs and PNs.
In addition, a random sample of GPs is interviewed
(semi-structured interviews) about their attitude towards
dementia diagnosis and management and, for the intervention group, about how they evaluate the intervention.
Moreover, we will interview a sample of individuals with
cognitive impairment and their informal caregiver about
their experiences with the intervention and the PN.
Quantitative data are collected and reported on the response rate, the number of patients eligible for the
screen by the PNs and the number actually screened. In
addition, information is collected on whether PNs report
a clear and explicit conclusion to the GP after the screen
and on whether individuals in whom the cognitive tests
indicate cognitive impairment are actually evaluated by
their GP. Finally, we assess whether individuals with an
indication for collaborative care (Figure 2), do actually
receive this care.
Sub-study

In a sub-study we assess the prognostic value of GPs’
baseline classification of cognition of all their patients
aged 65 and older (see participants paragraph). We compare their estimation of cognitive function to the CAMCOG at baseline to explore whether this cross-sectional
classification procedure has potential as a first step in
case finding of MCI and dementia in primary care.
Ethics committee approval

Ethical approval for the study was obtained from the
medical ethics committee of the VU University Medical
Center Amsterdam, The Netherlands (reference number
2010/297). The study protocol is in accordance with the
principles of the current version of the declaration of
Helsinki. Written informed consent is obtained from all
study participants.

Discussion
Whether or not to discuss and explore signs of cognitive
impairment, is a dilemma that GPs face regularly. In the
current study half of the GPs is provided with extra
knowledge to diagnose dementia, awareness of barriers
to diagnosis, a practice guideline and a trained nurse to
facilitate the diagnostic process. This will likely result in
more, and ‘earlier’, diagnoses of MCI and dementia.
Studies of the effects of diagnosis on the mental health
of recipients show conflicting results [31]. What has become clear is that relevant and conceivable information
and support are very important in the period after diagnosis [31]. Therefore, we developed an intervention providing this follow-up support. Nevertheless, it is hard to
predict the effects of case finding and collaborative care
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on the mental health of this group of patients with presumably relatively mild cognitive problems. We hope the
current study will provide new insights into this complex
domain. A potential limitation of the study is that the
intervention is multifaceted. This prevents assessing how
different aspects of the intervention, for example earlier
diagnosis and support versus the comprehensive geriatric assessment, affect the mental health and quality of
life of participants.
To our knowledge, this is the first study to explore patient preferences regarding diagnosis and disclosure of
cognitive impairment in individuals in whom GPs suspect cognitive impairment but who were not yet referred
for further cognitive assessment or diagnosed with dementia [31-35].
This study adds to the existing body of evidence by
validating the incident GP diagnoses after 1 year of case
finding. Previous studies showed the potential of GP and
PN training for increasing the rate of dementia diagnoses, but there is still uncertainty about the true positive
rate of earlier diagnoses. Indeed, increasing the number
of incident dementia diagnoses may theoretically lead to
more false positive diagnoses, with potential serious adverse effects on mental health and quality of life.
We aim to submit the first results of this study in the
course of 2013.
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