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Abstract

Purpose

Despite a call for earlier diagnosis of dementia, the diagnostic yield of case finding and its

impact on the mental health of patients and relatives are unclear. This study assessed the

effect of a two-component intervention of case finding and subsequent care on these

outcomes.

Methods

In a cluster RCT we assessed whether education of family physicians (FPs; trial stage 1)

resulted in more mild cognitive impairment (MCI) and dementia diagnoses among older per-

sons in whom FPs suspected cognitive decline and whether case finding by a practice nurse

and the FP (trial stage 2) added to this number of diagnoses. In addition, we assessedmental

health effects of case finding and subsequent care (trial stage 2). FPs of 15 primary care prac-

tices (PCPs = clusters) judged the cognitive status of all persons� 65 years. The primary out-

come, newMCI and dementia diagnoses by FPs after 12 months as indicated on a list, was

assessed among all persons in whom FPs suspected cognitive impairment but without a for-

mal diagnosis of dementia. The secondary outcome, mental health of patients and their rela-

tives, was assessed among persons consenting to participate in trial stage 2. Trial stage 1

consisted of either intervention component 1: training FPs to diagnoseMCI and dementia, or

control: no training. Trial stage 2 consisted of either intervention component 2: case finding of

MCI and dementia and care by a trained nurse and the FP, or control: care as usual.

Results

Seven PCPs were randomized to the intervention; eight to the control condition. MCI or

dementia was diagnosed in 42.3% (138/326) of persons in the intervention, and in 30.5%
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(98/321) in the control group (estimated difference GEE: 10.8%, OR: 1.51, 95%-CI 0.60–

3.76). Among patients and relatives who consented to stage 2 of the trial (n = 145; 25%),

there were no differences in mental health between the intervention and control group.

Conclusions

We found a non-significant increase in the number of new MCI diagnoses. As we cannot

exclude a clinically relevant effect, a larger study is warranted to replicate ours.

Trial Registration

Nederlands Trial Register NTR3389

Introduction
The diagnosis of dementia in primary care is often rather late and patients and relatives may
experience obtaining a diagnosis as a struggle [1,2]. It was shown that both clinicians and patients
experience avoidance in relation to the diagnosis of dementia [3]. International dementia guide-
lines are inconsistent regarding how physicians should proceed when they suspect mild cognitive
impairment (MCI) [4–6]. However, physicians may be missing opportunities to provide psy-
choeducation and support for people withMCI and their carers [7–13]. In this study we assess
whether case finding of MCI and dementia and subsequent care are beneficial. Case finding was
defined as screening of a selected high-risk group instead of the entire group, implying an
increased prior probability of disease, with the aim to bring them to ‘treatment’ [14].

There are several arguments against case finding: an increased number of diagnoses of MCI
with prognostic uncertainty [15]; an increased risk of false positive diagnoses [16]; the risk of
stigmatization, social isolation and losing perspective and not wanting to live anymore when
diagnosed with dementia [17–21]; negative effects on the patient-physician relationship [22],
and finally; the lack of a cure for dementia.

However, eight out of ten dementia patients say that they want to be informed about their
diagnosis. Although often stressful, disclosure does usually not induce depression, may reduce
anxiety and may even improve quality of life [23–26]. In addition, in contrast with some clini-
cians’ presumptions, it can end an uncertain period and mark the beginning of acceptance and
adaptation for patients and caregivers [27,28].

Moreover, despite the lack of a cure for dementia, persons with dementia and their caregiv-
ers may benefit from several interventions: psychoeducation has positive short- and long-term
effects on the wellbeing of both [29]. Other psychosocial interventions (such as psychoeduca-
tion, cognitive stimulation and case management) can improve patient cognitive function,
behavioral problems and caregivers’ sense of competence to provide care, depressive symptoms
and quality of life [29–33]. Multi-component psychosocial interventions can delay admission
to a care home [29,30,34,35]. Finally, anti-Alzheimer drugs may temporarily and modestly
delay cognitive and functional decline although side effects are frequent [36].

The etiology and consequences of MCI are often unclear to people, and they may interpret
their symptoms as age related [37]. Still, the loss of cognitive functions may induce stress and
negative emotions [38–40]. Reactions to the diagnosis range from fear of advancement to
dementia to relief because dementia is not present [38]. Relatives of persons with MCI may
experience a burden and are at higher risk of depressive symptoms. Roles may change and the
relation with the patient may worsen. Relatives report a need for information about medical
aspects of MCI and an increased need for support and services and a recent study suggests that,
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similar to dementia, diagnosing MCI can mark the beginning of a period of adaptation for
caregivers [12,13].

A previous case finding experiment, using risk factors derived from electronic medical rec-
ords combined with a subsequent cognitive assessment by telephone helped to identify a group
with a higher risk of dementia and a higher use of care [41]. Subsequent diagnostic evaluation
resulted in an increased number of dementia diagnoses [41]. However, the number needed to
screen was high. Other studies suggested that physician education and collaboration with pri-
mary care nurses and specialized geriatric nurses may increase the rate of (suspected) dementia
diagnoses, and possibly reduce the referral rate [42–44]. In one study, it also improved demen-
tia guideline adherence [44].

So far, no studies assessed how case finding of MCI and dementia and subsequent diagnos-
tic evaluation impact on the mental health of patients and informal caregivers. The U.S. Pre-
ventive Services Task Force concludes that the current evidence is insufficient to assess the
balance of benefits and harms of screening for cognitive impairment [45]. In a cluster RCT we
assessed whether education of FPs (trial stage 1) resulted in more MCI and dementia diagnoses
among all older persons in whom FPs suspected cognitive decline and whether case finding
and care by a practice nurse and the FP (trial stage 2) added to this number of diagnoses. In
addition, we assessed mental health effects of case finding and care (trial stage 2). We included
MCI as a target of case finding since we hypothesized that objectifying the impairment might
have positive psychological effects caused by reassurance that it is not dementia and the provi-
sion of information and support.

Methods
Ethical approval for the study was obtained from the medical ethics committee of the VU Uni-
versity 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 Hel-
sinki. Written informed consent was obtained from all stage 2 study participants.

Design
We performed a cluster RCT with randomization at practice level (follow-up at 6 and 12
months). All FPs in intervention practices were trained to diagnose dementia; FPs in the con-
trol practices offered usual care (stage 1 trial). All older persons with possible cognitive decline
but without a formal diagnosis of dementia were included in stage 1 of the trial. Persons who
had consented to participate in stage 2 of the trial received an assessment by a practice nurse
(PN) and if necessary, further evaluation by the FP and subsequent care if they were registered
in an intervention practice; they received usual care if they were registered in a control practice.
Fig 1 provides an overview of the trial.

Randomization
We applied a stratified randomization of the practices based on random numbers supplied by a
statistician (PV), securing equal distribution of: 1) practices already working with a practice
nurse (PN) providing care for frail older persons (present in 9/15 practices; on average 3.6 hrs/
week); 2) percentages of patients aged 65 years and older within practices.

Participants (stage 1 and stage 2) and setting
The primary outcome, new MCI and dementia diagnoses after 12 months, was assessed (anon-
ymous data) among all persons (� 65 years) in whom FPs suspected cognitive impairment but
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Fig 1. CONSORT Flowdiagram.

doi:10.1371/journal.pone.0156958.g001

Case Finding of MCI and Dementia and Subsequent Care; a Cluster RCT

PLOSONE | DOI:10.1371/journal.pone.0156958 June 16, 2016 4 / 16



who had no formal diagnosis of dementia. FPs performed this classification of cognition based
on their recollection of clinical patient contacts and on information in the electronic medical
records. As described in a previous paper, this yielded a selection of persons with a prior chance
of cognitive impairment of 47.1% (according to the CAMCOG), which is substantially higher
than in the general population of this age [46].

All patients were invited by letter to participate in stage 2 of the trial. The secondary out-
come, mental health, was assessed among patients and relatives consenting to further assess-
ment and care (stage 2 of the trial).

Exclusion criteria for stage 2 of the trial were:

∎ Terminal illness of the patient or informal caregiver;

∎ Permanent admission to a nursing home expected within 6 months;

∎ Insufficient understanding of spoken Dutch or incapable to express oneself.

Twenty-nine FPs working in 15 PCPs participated. The PCPs were based in two towns
(27,000 and 30,000 inhabitants) near Amsterdam, The Netherlands.

Intervention
The first component of the intervention consisted of a two-evening accredited postgraduate
training of FPs. The first evening, FPs were made more aware of their own barriers (e.g. limited
confidence in diagnostic skills, presumptions of harming the patient) to diagnose dementia
and learned how to recognise and how to diagnose dementia according to the dementia guide-
line of the Dutch College of General Practitioners [4]. In addition, they were taught to diagnose
MCI. The differential diagnosis, initial management, and pharmacological treatment of beha-
vioural problems were addressed. This two and a half hour training was led by a FP who per-
formed her PhD research on this topic and was involved in the development of the dementia
guideline of the Dutch College of General Practitioners [4,44]. The second two and a half hour
evening focused on performing a geriatric needs assessment, drawing up a care plan and pro-
viding support after establishment of a diagnosis. This evening was led by an elderly care medi-
cine physician who performed her PhD research on the topic of geriatric needs assessments
and integrated care.

The second component comprised of an assessment of cognition and functioning by two
study PNs. It started after the baseline measurements were obtained. The PNs were registered
nurses trained to administer and interpret cognitive tests, to screen for mood disorders and
delirium, and to assess the presence of sensory impairments and whether there was an acute
need for additional care. In addition, they were educated about the dementia syndrome and
about dementia subtypes. When stage 2 participants had a Mini Mental State Examination
(MMSE) score> 1 SD below the (age and education specific) average of healthy persons, or a
Visual Association Test (VAT) score� 4, this prompted referral to the FP. The FP would offer
further diagnostic evaluation to formally establish or reject a diagnosis of MCI or dementia
[47,48]. Our clinical study protocol for the study PNs and FPs was based on the national
dementia guideline of the Dutch College of General Practitioners and included criteria for spe-
cialist referral [4]. The guideline provides extensive guidance on signaling of dementia, the
diagnostic work-up (i.e. history and proxy-history, physical (i.e. neurological) examination,
cognitive testing, laboratory testing), establishment of the diagnosis, the differential diagnosis
and conditions to exclude (e.g. depression, delirium), criteria for diagnostic referral (e.g.
age< 65 years, recent head injury or malignancy) and pharmacological and non-pharmacolog-
ical management (including care needs assessment, psychosocial interventions for the patient
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and caregiver) after diagnosis.’ In accordance with the guideline, the final decision to refer was
left to the discretion of the FP. Further management of persons diagnosed with MCI and hav-
ing unmet care needs, or persons diagnosed with dementia, included psychoeducation, a needs
assessment, drawing up of a care plan and referral to services. More details of the intervention
are provided elsewhere [46].

Control condition
The control condition consisted of care as usual [49,50]. The standard vocational training
of Dutch FPs does not contain education on diagnosing dementia. However, CME is avail-
able for all FPs who wish to improve their knowledge or skills on this subject. FPs are
expected to know the dementia guideline and adhere to it. Nevertheless, a Dutch study
showed that cognitive testing was only performed in 30% of patients in whom dementia
was suspected and that adherence to other diagnostic recommendations was also limited
[44]. In addition, attitudes regarding diagnosis and disclosure may be rather restrained and
knowledge and confidence in their own skills to diagnose limited [44]. International studies
also suggest that FPs face many barriers and that their (diagnostic) guideline adherence is
limited [51–54].

Outcomes
Primary outcome (assessed among all eligible patients and among the subgroup participating
in stage 2 of the trial): the combined incidence of MCI and dementia diagnoses after 12 months
[55]. For the definition of dementia, FPs were referred to the dementia guideline of the Dutch
College of General Practitioners (third revision) that adheres to the DSM IV definition of
dementia requiring the presence of a memory deficit and impairment in at least one other cog-
nitive domain (e.g. agnosia, executive functioning) resulting in functional impairment, and the
absence of a delirium [4,56]. For the definition of MCI they were provided with the definition
of Petersen et al. requiring the presence of a memory complaint, memory impairment for age,
preserved general cognitive function and activities of daily living and no dementia [57]. We
piloted a set of dementia care quality indicators as primary outcome but rejected them because
the inter-rater reliability was insufficient.

Secondary outcomes (assessed at baseline, 6 and 12 months among persons participating in
stage 2 of the trial and close relatives, if present): mental health and quality of life. Patient men-
tal health was measured by the mental health part of the SF-36; the MH5. Quality of life with
the Quality of life in Alzheimer’s Disease scale (QoL-AD) (REF). Close-relatives’mental health
was measured with the General Health Questionnaire (GHQ12),their generic health related
Quality of life with the EuroQol scale (EQ5D) [46].

To estimate the diagnostic accuracy of the PNs’ assessments and FPs’ diagnoses at 12
months, we compared these to CAMCOG (cognitive reference test) scores [58]. We used estab-
lished age and education specific cut-offs for optimal test accuracy. The cut-off for dementia
for individuals younger than 75 years of age with low education is< 83; with moderate or high
education< 84; for individuals of 75 years of age or older with low education< 65; with mod-
erate or high education< 78 [59]. The cut-off for MCI for individuals with low education
is< 26; with moderate or high education< 28 [60]. S1 Fig provides a graphic overview of the
trial.

Sample size calculation
We powered the study to allow detection of a threefold increase of the diagnostic rate based on
tripling of the diagnostic rate in a study by Perry et al. in a similar Dutch setting [44,46]. We
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used a z-test for testing for a difference in proportions. Assuming a power of 70% and an alpha
of 0.05, the required sample size was 49 individuals per arm. Assuming an average cluster size
of 10 and an intra-class correlation of 0.05 the design effect would equal 1.45 increasing the
required sample to 72 per arm. The planned sample size of 162 allowed for 10% loss-to-follow
up [46].

Statistical analysis
The main sample consisted of all persons in whom FPs suspected cognitive impairment at
baseline, but without a firm diagnosis of dementia. The subsample comprised persons who
agreed to participate in stage 2 of the trial. The primary outcome (difference in incident
dementia and MCI diagnoses) was assessed using Generalized Estimating Equations (GEE)
analysis. In GEE analyses we used a logistic model with intervention group as the only indepen-
dent variable. Clustering within practices was taken into account using an exchangeable corre-
lation matrix. Secondary outcomes were analyzed using mixed models. Intracluster correlation
coefficients (ICCs) were calculated using Stata1. To assess attrition bias, characteristics of par-
ticipants who dropped out after baseline were assessed using logistic regression [46].

Process analysis
We used multiple sources of information to get insight into the fidelity, barriers and facilitators
of the intervention for care providers and patients: the qualitative data concerned written
observations of the PNs; meeting notes and approved verbatim transcripts of semi-structured
interviews with FPs (n = 5). Due to limited time and resources and the challenges posed by tri-
angulation of all these sources the analysis of the qualitative data was done in an iterative rather
than systematic way. The quantitative data concerned the results of a self-developed brief ques-
tionnaire for stage 2 participants, addressing whether they recalled the consultation with the
PN, whether they considered the test as useful and whether the results were explained to them
[61].

Results

Recruitment and participant flow
Fig 1 provides a diagram of participant flow. Patients were included between October 4, 2011
and May 31, 2012; the follow-up ran untill August 3, 2013. The primary outcome was obtained
for all persons from the main sample (n = 647). A total of 145 persons participated in stage 2 of
the trial. Drop-outs (n = 21/145) of stage 2 had a significantly worse QoL-AD score (33.1 [SD
5.1] versus 37.4 [SD 4.8]; p = 0.001), and lower MMSE score (22.9 [SD 3.3] versus 25.4 [SD
3.8]; p = 0.005), at baseline.

Baseline characteristics
Table 1 provides an overview of baseline characteristics of PCPs, older persons with suspected
cognitive impairment and relatives.

Primary outcome: NewMCI and dementia diagnoses after 12 months
Intention to treat analysis of new diagnosis of MCI or dementia among all persons from the
main sample (n = 647; Table 2: New diagnoses among stage 1 participants) yielded 42.3% (138/
326) new diagnoses in the intervention and 30.5% (98/321) in the control group. The difference
was not significant when GEE was applied to account for clustering (estimated difference:
10.8%, OR: 1.55, 95% confidence Interval 0.62–3.89).

Case Finding of MCI and Dementia and Subsequent Care; a Cluster RCT

PLOSONE | DOI:10.1371/journal.pone.0156958 June 16, 2016 7 / 16



Among persons participating in stage 2 of the study (n = 145; Table 2: New diagnoses
among stage 2 participants), the difference in new diagnoses was marginal: 41.5% (34/82) new
diagnoses in the intervention and 39.7% (25/63) in the control group (estimated difference
adjusted for ADL and iADL dependency: 3.3%, OR: 1.12, 95% Confidence Interval 0.47–2.74).
Since there was no significant difference we did not perform the planned moderation analysis.

Secondary outcomes
There were no significant differences in mental health and quality of life between stage 2 partic-
ipants from the intervention and control group or their relatives (Table 3).

Agreement between results of case finding and the CAMCOG. The assessments by PNs
identified only five of 21 persons with cognitive impairment according to the CAMCOG, with

Table 1. Baseline characteristics.

Control Intervention

Primary care practices N = 8 N = 7

Patients 65+/all patients (%) 4,099/24,746
(16.6)

3,837/23,269 (16.5)

Geriatric Nurse present, n (%) 5 (62.5) 5 (71.4)

Participants trial stage 1 n = 321 n = 326

Age, mean (SD) 79.8 (7.1) 80.3 (7.5)

Sex male, n (%) 127 (39.6) 145 (44.5)

Participants trial stage 2 n = 63 n = 82

Age, mean (SD) 78.6 (6,4) 77.8 (6,6)

Sex male, n (%) 39 (61.9) 45 (54.9)

Contacts FP previous 6 months, mean (SD) 2.3 (1.7) 2.9 (3.7)

Mental health (MH5), mean (SD) 72.6 (18.2) 71.0 (19.5)

Quality of life (EQ5D), mean (SD) 0.75 (0.20) 0,78 (0.22)

Quality of life (QoL-AD), mean (SD) 36.7 (5.6) 36.9 (4.7)

Number of comorbidities, mean (SD) 2.5 (1.9) 2.1 (1.8)

Behavioral symptoms (NPI), mean (SD) 8.0 (11.4) 6.4 (7.5)

Presence of close relative, n (%) 54 (85.7) 68 (82.9)

Presence of chronic disease, n (%) 29 (58.0) 29 (43.9)

Presence of psychiatric disease, n (%) 10 (20.0) 10 (15.2)

ADL and iADL problems (Katz15), mean (SD) 3.3 (2.6) 1.8 (2.6)

Presence of dementia (CAMCOG), n (%) 20 (33.3) 25 (31.6)

Presence of dementia/MCI (CAMCOG), n (%) 26 (42.6) 33 (41.8)

Memory problems (MMSE), mean (SD) 25.3 (3.0) 24.8 (3.8)

Close relative n = 54 n = 68

Sex male, n (%) 18 (36.0) 23 (35.4)

Mental health (GHQ12), mean (SD) 1.54 (2.42) 1.62 (2.66)

Quality of life (EQ5D), mean (SD) 0.82 (0.22) 0.86 (0.11)

Sense of competence to provide care (SSCQ),mean (SD) 29.4 (4.9) 30.2 (4.7)

Social support (SSL12), mean (SD) 27.3 (5.5) 29.0 (5.8)

SD = standard deviation, MH5 = Mental Health part of SF-36, EQ5D = EuroQol, QoL-AD = Quality of life in

Alzheimer’s Disease scale, NPI = Neuropsychiatric Inventory, Katz15 = 15 item Katz questionnaire,

CAMCOG = Cambridge Cognitive Examination, MMSE = Mini Mental State Examination, GHQ12 = 12-item

General Health Questionnaire, SSCQ = Short Sense of Competence Questionnaire, SSL12 = 12-item

Social Support List.

doi:10.1371/journal.pone.0156958.t001
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Table 2. New diagnoses by family physicians at 12-months follow-up.

New diagnoses among stage 1 participants Control (n = 321) Intervention (n = 326)

Dementia, n (%) 38 (11.8%) 40 (12.3%)

Mild Cognitive Impairment, n (%) 60 (18.7%) 98 (30.1%)

Other cognitive impairment (e.g. traumatic, stroke) n (%) 13 (4.0%) 13 (4.0%)

Normal for age, n (%) 169 (52.6%) 133 (40.8%)

FPs could not label, n (%) 41 (12.8%) 42 (12.9%)

New diagnoses among stage 2 participants Control (n = 63) Intervention (n = 82)

Dementia, n (%) 6 (9.5%) 7 (8.5%)

Mild Cognitive Impairment, n (%) 19 (30.2%) 27 (32.9%)

Other cognitive impairment (e.g. traumatic, stroke) n (%) 4 (6.3%) 5 (6.1%)

Normal for age, n (%) 30 (47.6%) 40 (48.8%)

FPs could not label, n (%) 4 (6.3%) 3 (3.7%)

doi:10.1371/journal.pone.0156958.t002

Table 3. Mental health and quality of life of stage 2 participants at follow-up.

Outcome Control Intervention ICC Time x group

n = 57 n-r = 50 n = 67 n-r = 54 F Sig.

Mental health elderly (MH5)(range 0–100) <0.001 .016 .899

Baseline, mean (SD) 72.63 (18.18) 71.04 (19.47)

6 months, mean (SD) 77.67 (14.13) 75.56 (16.69)

12 months, mean (SD) 71.67 (18.76) 71.46 (18.37)

Mental health close relative (GHQ12)(range 0–12) <0.001 .179 .673

Baseline, mean (SD) 1.54 (2.42) 1.62 (2.66)

6 months, mean (SD) 1.30 (2.20) 1.60 (2.45)

12 months, mean (SD) 1.39 (2.10) 1.72 (2.92)

Quality of life elderly (EQ5D)(range -0.33–1) <0.001 .038 .847

Baseline, mean (SD) 0.75 (0.20) 0.78 (0.22)

6 months, mean (SD) 0.77 (0.22) 0.79 (0.20)

12 months, mean (SD) 0.75 (0.20) 0.78 (0.21)

Quality of life elderly (QoL-AD)(range 13–52) <0.001 .502 .481

Baseline, mean (SD) 36.69 (5.56) 36.92 (4.72)

6 months, mean (SD) 36.75 (4.79) 37.36 (4.84)

12 months, mean (SD) 35.59 (4.58) 36.44 (4.53)

Quality of life close relative (EQ5D)(range -0.33–1) .024 1.223 .272

Baseline, mean (SD) 0.82 (0.22) 0.86 (0.11)

6 months, mean (SD) 0.86 (0.16) 0.87 (0.14)

12 months, mean (SD) 0.85 (0.16) 0.88 (0.13)

sense of competence to provide care, close relative (SSCQ) (range 0–35) <0.001 .109 .742

Baseline, mean (SD) 29.37 (4.85) 30.23 (4.73)

6 months, mean (SD) 29.35 (4.31) 30.23 (4.54)

12 months, mean (SD) 28.90 (4.31) 29.69 (4.52)

F = F-test for time x group, Sig. = p value for time x group, ICC = intracluster correlation coefficient, SD = standard deviation, n = number of patients, n-

r = number of relatives, MH5 = Mental Health part of SF-36, EQ5D = EuroQol, QoL-AD = Quality of life in Alzheimer’s Disease scale, MMSE = Mini Mental

State Examination, GHQ12 = 12-item General Health Questionnaire, SSCQ = Short Sense of Competence Questionnaire.

doi:10.1371/journal.pone.0156958.t003
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no false positives. When FP diagnostic labels of MCI/dementia as listed at 12 months (after
both components of the intervention were finished) were compared with CAMCOG scores at
12 months, 6/ 19 (31.6%; 2 MCI, 4 dementia) diagnoses were missed in intervention and 12/ 24
(50%; 6 MCI, 6 dementia) in control practices. In addition, the comparison yielded 15/44
(34.1%; 13 MCI, 2 dementia) false positives in intervention and 10/24 (41.7%; 9 MCI, 1 demen-
tia) in control practices.

Process evaluation
Participation and intervention uptake. All FPs in the intervention group participated in

the post-graduate training. However, only 25% (145/578) of persons eligible to stage 2 of the
trial consented to participate (Fig 1). Of stage 2 participants in the intervention group, 30%
(25/82) were not assessed by the PN. Reasons included: not possible to reach; drop-out; deteri-
oration of clinical condition; refusing to participate on reconsideration.

Adherence to the clinical study protocol. The PNs reported to the FPs about everyone
they assessed and composed a written summary. This included test results, a conclusion about
the cognitive status and presence of sensory or functional impairment and whether there was a
need for additional care. FPs did not always follow the recommendations of the clinical proto-
col (overview in S2 Fig) and instead applied watchful waiting. Because of the low MCI and
dementia incidence, PNs performed very few geriatric assessments (RAI) [62].

Older persons’ experiences. The experiences of stage 2 participants were explored by a
brief questionnaire. The minority of participants who remembered the assessment (12/57)
experienced the test as useful and remembered that the results were explained to them.

Family physicians’ experiences. FPs from the intervention group considered the training
useful. The intervention helped them be more pro-active and to support the informal caregiver
sooner (e.g. arranging day-care for the patient). They thought it might help to keep patients at
home longer. The periodic cognitive assessments allowed observing a trend in time. They con-
sidered it reassuring to know that certain people did not have cognitive deficits. FPs had the
impression that the intervention was well received by their patients.

Practice nurses’ experiences. Inviting older people for the assessment appeared time-con-
suming. On several occasions the PNs suspected cognitive decline in people who scored above
the cut-offs on the cognitive screening tests. The PNs observed that, while study participants
welcomed full disclosure about the results of the cognitive assessment, some non-participants
would only want to know in case ‘all is well’.

Discussion

Main findings
After one year, more new diagnoses of MCI were found in the intervention group compared to
the control group, but this difference was not statistically significant after adjustment for clus-
tering. There was no difference in the number of new dementia diagnoses between the inter-
vention and control group. Only a fourth of eligible patients were willing to participate in the
second part of the trial. In this group, no beneficial or harmful impact of the intervention was
found.

Limitations
The low response rate limits the external validity of stage 2 outcomes of the trial. Although a
non-response analysis did not show selective (non-)response, we cannot rule it out [63]. The
prior chance of MCI and dementia appeared lower than estimated designing the study [46]. In
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addition, the contrast may have been decreased by a Hawthorne effect in the control group, or
by the keen interest in dementia care of some FPs in control practices also providing nurse-led
elderly care. Regarding the intervention, the second component of the intervention did not
reach all stage 2 participants. Furthermore, the sensitivity of the cognitive tests performed by
the PNs at the applied cut-offs may have been too low: the prevalence of possible dementia
based on CAMCOG scores was four times higher than that based on the PNs’ assessments.
Also, FPs did not perform further diagnostic assessment in all persons referred by the PN. This
may be due to following a strategy of watchful waiting (an effective diagnostic strategy in low
prevalence settings) or to barriers like lack of time, the complexity of establishing a dementia
diagnosis or to the lack of a diagnostic demand by the patient or caregiver[44,53,64]. These fac-
tors may have diluted the potential impact of the intervention on the rate of new diagnosis.
Regarding the use of the CAMCOG: this instrument is not considered as gold standard for the
diagnosis of dementia. However, it is a fairly reliable measure for the presence (or absence) of
dementia and the memory section can predict prodromal Alzheimer in MCI patients fairly
accurate [59,65].

Interpretation
We assume that the main reasons for the absent effects of the intervention were the diagnostic
efforts in the control practices, the lower than estimated prior chance (and severity) of cogni-
tive impairment in the sample and the limited adherence of FPs to the study protocol. The
absence of a difference in the number of new diagnoses between groups suggests that insuffi-
cient knowledge of MCI and dementia diagnosis of FPs was no substantial barrier to diagnosis
in the studied practices. However, we cannot draw final conclusions about this, since we did
not test FPs’ knowledge before and after the training and because we cannot fully rule out a
type II error. Only a minority of invited people participated in stage 2 of the trial. The reasons
for this (most often lack of interest or too burdensome) do not give insight into whether people
also avoided it because of the cognitive assessment. That we found no effect on mental func-
tioning is most likely attributable to the absent effect on new diagnoses and possibly the rela-
tively low overall burden of (cognitive) disease [32].

Our findings in the context of previous research
Two earlier RCTs reported a positive effect of an educational intervention on a) the number of
dementia diagnoses and b) the ability to establish this diagnosis without specialist support
[43,44]. Either the patient, family or the FP may have experienced a higher need for diagnostic
evaluation than in our study and the prior chance of dementia was likely higher [43,44]. In
addition, in our study there was no collaboration with a specialist, which may have stimulated
a more proactive approach in other studies [41,44,66]. Two other studies aimed at less selected
populations found no effect on guideline adherence or the number of new diagnoses [67,68].

Implications for practice
At present we cannot recommend case finding of MCI and dementia among persons in whom
FPs consider cognitive impairment or dementia ‘possibly present’. Nevertheless, clinicians may
want to focus on improving the diagnostic procedure for this group. Based on the absence of a
negative impact of our intervention on mental health, and on the favorable experiences of the
FPs and PNs, we would recommend not to be overly careful to discuss and to assess whether or
not older persons have cognitive deficits. Based on the comparison of the CAMCOG results
with the PNs’ screening results, presently used cognitive tests on their own appear insufficient

Case Finding of MCI and Dementia and Subsequent Care; a Cluster RCT

PLOSONE | DOI:10.1371/journal.pone.0156958 June 16, 2016 11 / 16



for the initial detection of (earlier stages of) cognitive decline; we would recommend that initial
assessments include a careful history, proxy history and an assessment of functioning [69].

Implications for future research
Future case finding studies may target persons with a higher prior chance of dementia by com-
bining FPs clinical judgment with clinical predictors of dementia (e.g. high age, vascular risk
factors), and with predictors of missed dementia diagnoses (e.g. living alone, low contact fre-
quency) [41,70,71]. Collaboration with PNs and low-threshold consultation of dementia spe-
cialists also deserve further exploration [44,66]. Finally, FPs need better tools to distinguish
between normal ageing and dementia, and possibly to distinguish between normal ageing and
MCI with a high risk of conversion to dementia (i.e. multi-domain MCI) [72,73].

Conclusion
We did not find a significant increase in MCI and dementia diagnoses resulting from a com-
bined educational, case finding and care intervention. Case finding did not seem to have
impact on persons’mental health. Because of the possibility of a type II error and the subopti-
mal implementation of the intervention, we cannot rule out potential clinical effectiveness of
the intervention. Therefore, a larger study with more focus on barriers to implementation is
warranted. In addition, we would recommend that future case finding studies target groups
with a higher probability of dementia, for example by using EMR derivable risk factors for
dementia and/or for a missed diagnosis of dementia.

Supporting Information
S1 CONSORT Checklist.
(DOCX)

S1 Fig. Overview of the trial. PN = Practice nurse, FP = family physician, � see S2 Fig ‘over-
view of component 2 of the intervention’ for indications for assessment the FP and for further
care.
(DOCX)

S2 Fig. Overview of component 2 of the intervention. PN = practice nurse, MMSE = Mini
Mental State Examination, VAT = Visual Association Test, RAI-CA = Resident Assessment
Instrument–Contact Assessment to assess short term need for additional services, prime-
MD = Primary Care Evaluation of Mental Disorders screening questionnaire for depressive
symptoms, DCGP = Dutch College of General Practitioners, FP = family physician, RAI Home
care = comprehensive geriatric assessment, MCI = Mild Cognitive Impairment.
(DOC)

S1 File. Brief instruction with CRF.
(DOC)

S1 Protocol.
(DOC)

S1 Table. CRF primary outcome
(XLS)

Acknowledgments
We thank Peter Bower for providing us with his critical comments on the manuscript.

Case Finding of MCI and Dementia and Subsequent Care; a Cluster RCT

PLOSONE | DOI:10.1371/journal.pone.0156958 June 16, 2016 12 / 16

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0156958.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0156958.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0156958.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0156958.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0156958.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0156958.s006


Author Contributions
Conceived and designed the experiments: PD EMC PV HvH HMHvdH. Performed the exper-
iments: PD HvH. Analyzed the data: PD PV. Wrote the paper: PD EMC PV HvH HMHvdH.

References
1. Van Den Dungen P, Van Marwijk HWM, Van Der Horst HE, Moll Van Charante EP, MacNeil Vroomen

J, Van De Ven PM, et al. The accuracy of family physicians’ dementia diagnoses at different stages of
dementia: A systematic review. International Journal of Geriatric Psychiatry. 2012. pp. 342–354. doi:
10.1002/gps.2726 PMID: 21626568

2. Carpenter B, Dave J. Disclosing a dementia diagnosis: a review of opinion and practice, and a pro-
posed research agenda. Gerontologist. 2004; 44: 149–158. PMID: 15075411

3. Milby E, Murphy G, Winthrop A. Diagnosis disclosure in dementia: Understanding the experiences of
clinicians and patients who have recently given or received a diagnosis. Dementia. 2015; doi: 10.1177/
1471301215612676

4. Dementia Guideline of the Dutch College of General Practitioners (third revision) [Internet]. 2012. Avail-
able: https://www.nhg.org/standaarden/volledig/nhg-standaard-dementie#idm1540128

5. NICE. Dementia. Supporting people with dementia and their carers in health and social care. clincial
Guidel 42. 2006;

6. Guidelines & Protocols Advisory Committee of the Ministry of Health of British Columbia. Cognitive
Impairment: Recognition, Diagnosis and Management in Primary Care. 2014;

7. Joosten-Weyn Banningh LWA, Prins JB, Vernooij-Dassen MJFJ, Wijnen HH, Olde Rikkert MGM, Kes-
sels RPC. Group therapy for patients with mild cognitive impairment and their significant others: results
of a waiting-list controlled trial. Gerontology. 2011; 57: 444–54. doi: 10.1159/000315933 PMID:
20664181

8. Joosten-Weyn Banningh LWA, Roelofs SCF, Vernooij-Dassen MJFJ, Prins JB, Olde Rikkert MGM,
Kessels RPC. Long-term effects of group therapy for patients with mild cognitive impairment and their
significant others: a 6- to 8-month follow-up study. Dementia. 2013; 12: 81–91. doi: 10.1177/
1471301211420332 PMID: 24336664

9. Garand L, Rinaldo DE, Alberth MM, Delany J, Beasock SL, Lopez OL, et al. Effects of problem solving
therapy on mental health outcomes in family caregivers of persons with a new diagnosis of mild cogni-
tive impairment or early dementia: a randomized controlled trial. Am J Geriatr Psychiatry. 2014; 22:
771–81. doi: 10.1016/j.jagp.2013.07.007 PMID: 24119856

10. Wells RE, Kerr CE, Wolkin J, Dossett M, Davis RB, Walsh J, et al. Meditation for adults with mild cogni-
tive impairment: a pilot randomized trial. J AmGeriatr Soc. 2013; 61: 642–5. doi: 10.1111/jgs.12179
PMID: 23581918

11. Hayashi S, Terada S, Nagao S, Ikeda C, Shindo A, Oshima E, et al. Burden of caregivers for patients
with mild cognitive impairment in Japan. Int Psychogeriatr. 2013; 25: 1357–63. doi: 10.1017/
S1041610213000537 PMID: 23597161

12. Ryan KA, Weldon A, Huby NM, Persad C, Bhaumik AK, Heidebrink JL, et al. Caregiver support service
needs for patients with mild cognitive impairment and Alzheimer disease. Alzheimer Dis Assoc Disord.
24: 171–6. doi: 10.1097/WAD.0b013e3181aba90d PMID: 19571729

13. Roberto KA, Blieszner R, McCann BR, McPherson MC. Family triad perceptions of mild cognitive
impairment. J Gerontol B Psychol Sci Soc Sci. 2011; 66: 756–68. doi: 10.1093/geronb/gbr107 PMID:
21994274

14. Wilson J, Jungner G. Priciples and practice of screening for disease. Public Health Papers; World
Health Organisation. 1968;34.

15. Klekociuk SZ, Summers JJ, Vickers JC, Summers MJ. Reducing false positive diagnoses in mild cogni-
tive impairment: the importance of comprehensive neuropsychological assessment. Eur J Neurol.
2014; 21: 1330–6, e82–3. doi: 10.1111/ene.12488 PMID: 24943259

16. Salmon DP, Thomas RG, Pay MM, Booth A, Hofstetter CR, Thal LJ, et al. Alzheimer’s disease can be
accurately diagnosed in very mildly impaired individuals. Neurology. 2002; 59: 1022–8. Available:
http://www.ncbi.nlm.nih.gov/pubmed/12370456 PMID: 12370456

17. Gove D, Downs M, Vernooij-Dassen M, Small N. Stigma and GPs’ perceptions of dementia. Aging
Ment Health. 2015; 1–10. doi: 10.1080/13607863.2015.1015962

18. Burgener SC, Buckwalter K, Perkhounkova Y, Liu MF, Riley R, Einhorn CJ, et al. Perceived stigma in
persons with early-stage dementia: Longitudinal findings: Part 1. Dementia. 2013; 14: 589–608. doi:
10.1177/1471301213508399 PMID: 24339122

Case Finding of MCI and Dementia and Subsequent Care; a Cluster RCT

PLOSONE | DOI:10.1371/journal.pone.0156958 June 16, 2016 13 / 16

http://dx.doi.org/10.1002/gps.2726
http://www.ncbi.nlm.nih.gov/pubmed/21626568
http://www.ncbi.nlm.nih.gov/pubmed/15075411
http://dx.doi.org/10.1177/1471301215612676
http://dx.doi.org/10.1177/1471301215612676
https://www.nhg.org/standaarden/volledig/nhg-standaard-dementie#idm1540128
http://dx.doi.org/10.1159/000315933
http://www.ncbi.nlm.nih.gov/pubmed/20664181
http://dx.doi.org/10.1177/1471301211420332
http://dx.doi.org/10.1177/1471301211420332
http://www.ncbi.nlm.nih.gov/pubmed/24336664
http://dx.doi.org/10.1016/j.jagp.2013.07.007
http://www.ncbi.nlm.nih.gov/pubmed/24119856
http://dx.doi.org/10.1111/jgs.12179
http://www.ncbi.nlm.nih.gov/pubmed/23581918
http://dx.doi.org/10.1017/S1041610213000537
http://dx.doi.org/10.1017/S1041610213000537
http://www.ncbi.nlm.nih.gov/pubmed/23597161
http://dx.doi.org/10.1097/WAD.0b013e3181aba90d
http://www.ncbi.nlm.nih.gov/pubmed/19571729
http://dx.doi.org/10.1093/geronb/gbr107
http://www.ncbi.nlm.nih.gov/pubmed/21994274
http://dx.doi.org/10.1111/ene.12488
http://www.ncbi.nlm.nih.gov/pubmed/24943259
http://www.ncbi.nlm.nih.gov/pubmed/12370456
http://www.ncbi.nlm.nih.gov/pubmed/12370456
http://dx.doi.org/10.1080/13607863.2015.1015962
http://dx.doi.org/10.1177/1471301213508399
http://www.ncbi.nlm.nih.gov/pubmed/24339122


19. Burgener SC, Buckwalter K, Perkhounkova Y, Liu MF. The effects of perceived stigma on quality of life
outcomes in persons with early-stage dementia: Longitudinal findings: Part 2. Dementia. 2013; 14:
609–32. doi: 10.1177/1471301213504202 PMID: 24339117

20. Grundmeijer HGLM. Early case finding of dementia: not advisable. Ned Tijdschr Geneeskd. 2011; 155:
A3821. Available: http://www.ncbi.nlm.nih.gov/pubmed/21939572 PMID: 21939572

21. Draper B, Peisah C, Snowdon J, Brodaty H. Early dementia diagnosis and the risk of suicide and eutha-
nasia. Alzheimers Dement. 2010; 6: 75–82. doi: 10.1016/j.jalz.2009.04.1229 PMID: 20129322

22. Bradford A, Kunik ME, Schulz P, Williams SP, Singh H. Missed and delayed diagnosis of dementia in
primary care: prevalence and contributing factors. Alzheimer Dis Assoc Disord. 2009; 23: 306–314. doi:
10.1097/WAD.0b013e3181a6bebc PMID: 19568149

23. van den Dungen P, van Kuijk L, van Marwijk H, van der Wouden J, Moll van Charante E, van der Horst
H, et al. Preferences regarding disclosure of a diagnosis of dementia: a systematic review. Int Psycho-
geriatr. 2014; 1–16. Available: http://www.ncbi.nlm.nih.gov/pubmed/24933479

24. Mormont E, Jamart J, Jacques D. Symptoms of depression and anxiety after the disclosure of the diag-
nosis of Alzheimer disease. J Geriatr Psychiatry Neurol. 2014; 27: 231–6. doi: 10.1177/
0891988714532021 PMID: 24759087

25. Mate KE, Pond CD, Magin PJ, Goode SM, McElduff P, Stocks NP. Diagnosis and disclosure of a mem-
ory problem is associated with quality of life in community based older Australians with dementia. Int
Psychogeriatr. 2012; 24: 1962–71. doi: 10.1017/S1041610212001111 PMID: 22874650

26. Derksen E, Vernooij-Dassen M, Gillissen F, Olde Rikkert M, Scheltens P. Impact of diagnostic disclo-
sure in dementia on patients and carers: qualitative case series analysis. Aging Ment Health. 2006; 10:
525–31. doi: 10.1080/13607860600638024 PMID: 16938687

27. Lee SM, Roen K, Thornton A. The psychological impact of a diagnosis of Alzheimer’s disease. Demen-
tia. 2013; 13: 289–305. doi: 10.1177/1471301213497080 PMID: 24339103

28. Smith AP, Beattie BL. Disclosing a diagnosis of Alzheimer’s disease: patient and family experiences.
Can J Neurol Sci. 2001; 28 Suppl 1: S67–71. Available: http://www.ncbi.nlm.nih.gov/pubmed/
11237313 PMID: 11237313

29. Pinquart M, Sörensen S. Helping caregivers of persons with dementia: which interventions work and
how large are their effects? Int Psychogeriatrics. 2006; 18: 577. doi: 10.1017/S1041610206003462

30. Olazarán J, Reisberg B, Clare L, Cruz I, Peña-Casanova J, Del Ser T, et al. Nonpharmacological thera-
pies in Alzheimer’s disease: a systematic review of efficacy. Dement Geriatr Cogn Disord. 2010; 30:
161–78. doi: 10.1159/000316119 PMID: 20838046

31. Vernooij-Dassen M, Draskovic I, McCleery J, Downs M. Cognitive reframing for carers of people with
dementia. Cochrane database Syst Rev. 2011; CD005318. doi: 10.1002/14651858.CD005318.pub2
PMID: 22071821

32. MacNeil Vroomen J, Bosmans JE, van de Ven PM, Joling KJ, van Mierlo LD, Meiland FJM, et al. Com-
munity-Dwelling Patients With Dementia and Their Informal Caregivers With andWithout Case Man-
agement: 2-Year Outcomes of a Pragmatic Trial. J AmMed Dir Assoc. 2015; 16: 800.e1–8. doi: 10.
1016/j.jamda.2015.06.011

33. Woods B, Aguirre E, Spector AE, Orrell M. Cognitive stimulation to improve cognitive functioning in peo-
ple with dementia. Cochrane database Syst Rev. 2012; 2: CD005562. doi: 10.1002/14651858.
CD005562.pub2 PMID: 22336813

34. Spijker A, Vernooij-Dassen M, Vasse E, Adang E, Wollersheim H, Grol R, et al. Effectiveness of non-
pharmacological interventions in delaying the institutionalization of patients with dementia: a meta-anal-
ysis. J Am Geriatr Soc. 2008; 56: 1116–28. doi: 10.1111/j.1532-5415.2008.01705.x PMID: 18410323

35. Reilly S, Miranda-Castillo C, Malouf R, Hoe J, Toot S, Challis D, et al. Case management approaches
to home support for people with dementia. Cochrane database Syst Rev. 2015; 1: CD008345. doi: 10.
1002/14651858.CD008345.pub2 PMID: 25560977

36. Birks JS, Grimley Evans J. Rivastigmine for Alzheimer’s disease. Cochrane database Syst Rev. 2015;
4: CD001191. doi: 10.1002/14651858.CD001191.pub3 PMID: 25858345

37. Beard RL, Neary TM. Making sense of nonsense: experiences of mild cognitive impairment. Sociol
Health Illn. 2013; 35: 130–46. doi: 10.1111/j.1467-9566.2012.01481.x PMID: 22554111

38. Dean K, Wilcock G. Living with mild cognitive impairment: the patient’s and carer's experience. Int Psy-
chogeriatr. 2012; 24: 871–81. doi: 10.1017/S104161021100264X PMID: 22251799

39. Rickenbach EH, Condeelis KL, Haley WE. Daily stressors and emotional reactivity in individuals with
mild cognitive impairment and cognitively healthy controls. Psychol Aging. 2015; 30: 420–31. doi: 10.
1037/a0038973 PMID: 25938249

Case Finding of MCI and Dementia and Subsequent Care; a Cluster RCT

PLOSONE | DOI:10.1371/journal.pone.0156958 June 16, 2016 14 / 16

http://dx.doi.org/10.1177/1471301213504202
http://www.ncbi.nlm.nih.gov/pubmed/24339117
http://www.ncbi.nlm.nih.gov/pubmed/21939572
http://www.ncbi.nlm.nih.gov/pubmed/21939572
http://dx.doi.org/10.1016/j.jalz.2009.04.1229
http://www.ncbi.nlm.nih.gov/pubmed/20129322
http://dx.doi.org/10.1097/WAD.0b013e3181a6bebc
http://www.ncbi.nlm.nih.gov/pubmed/19568149
http://www.ncbi.nlm.nih.gov/pubmed/24933479
http://dx.doi.org/10.1177/0891988714532021
http://dx.doi.org/10.1177/0891988714532021
http://www.ncbi.nlm.nih.gov/pubmed/24759087
http://dx.doi.org/10.1017/S1041610212001111
http://www.ncbi.nlm.nih.gov/pubmed/22874650
http://dx.doi.org/10.1080/13607860600638024
http://www.ncbi.nlm.nih.gov/pubmed/16938687
http://dx.doi.org/10.1177/1471301213497080
http://www.ncbi.nlm.nih.gov/pubmed/24339103
http://www.ncbi.nlm.nih.gov/pubmed/11237313
http://www.ncbi.nlm.nih.gov/pubmed/11237313
http://www.ncbi.nlm.nih.gov/pubmed/11237313
http://dx.doi.org/10.1017/S1041610206003462
http://dx.doi.org/10.1159/000316119
http://www.ncbi.nlm.nih.gov/pubmed/20838046
http://dx.doi.org/10.1002/14651858.CD005318.pub2
http://www.ncbi.nlm.nih.gov/pubmed/22071821
http://dx.doi.org/10.1016/j.jamda.2015.06.011
http://dx.doi.org/10.1016/j.jamda.2015.06.011
http://dx.doi.org/10.1002/14651858.CD005562.pub2
http://dx.doi.org/10.1002/14651858.CD005562.pub2
http://www.ncbi.nlm.nih.gov/pubmed/22336813
http://dx.doi.org/10.1111/j.1532-5415.2008.01705.x
http://www.ncbi.nlm.nih.gov/pubmed/18410323
http://dx.doi.org/10.1002/14651858.CD008345.pub2
http://dx.doi.org/10.1002/14651858.CD008345.pub2
http://www.ncbi.nlm.nih.gov/pubmed/25560977
http://dx.doi.org/10.1002/14651858.CD001191.pub3
http://www.ncbi.nlm.nih.gov/pubmed/25858345
http://dx.doi.org/10.1111/j.1467-9566.2012.01481.x
http://www.ncbi.nlm.nih.gov/pubmed/22554111
http://dx.doi.org/10.1017/S104161021100264X
http://www.ncbi.nlm.nih.gov/pubmed/22251799
http://dx.doi.org/10.1037/a0038973
http://dx.doi.org/10.1037/a0038973
http://www.ncbi.nlm.nih.gov/pubmed/25938249


40. Joosten-Weyn Banningh L, Vernooij-Dassen M, Rikkert MO, Teunisse J-P. Mild cognitive impairment:
coping with an uncertain label. Int J Geriatr Psychiatry. 2008; 23: 148–54. doi: 10.1002/gps.1855 PMID:
17578843

41. Wray LO, Wade M, Beehler GP, Hershey LA, Vair CL. A program to improve detection of undiagnosed
dementia in primary care and its association with healthcare utilization. Am J Geriatr Psychiatry. 2014;
22: 1282–91. doi: 10.1016/j.jagp.2013.04.018 PMID: 23954037

42. Mukadam N, Cooper C, Kherani N, Livingston G. A systematic review of interventions to detect demen-
tia or cognitive impairment. Int J Geriatr Psychiatry. 2015; 30: 32–45. doi: 10.1002/gps.4184 PMID:
25132209

43. Rondeau V. General practice-based intervention for suspecting and detecting dementia in France.
Dementia. 2008; 7: 433–450.

44. Perry M. Development and evaluation of a Dementia Training Programme for Primary Care. PhD the-
sis, Radboud University Nijmegen. Enschede; 2011.

45. U.S. preventive services task force. Cognitive impairment in older adults: screening. In: Final Recom-
mendation Statement [Internet]. 2014. Available: http://www.uspreventiveservicestaskforce.org/Page/
Document/RecommendationStatementFinal/cognitive-impairment-in-older-adults-screening.
Accessed 15 October 2015.

46. van den Dungen P, Moll van Charante EP, van Marwijk HWM, van der Horst HE, van de Ven PM, van
Hout HPJ. Case-finding of dementia in general practice and effects of subsequent collaborative care;
design of a cluster RCT. BMC Public Health. 2012. p. 609. doi: 10.1186/1471-2458-12-609 PMID:
22863299

47. Kempen GI, Brilman EI, Ormel J. The Mini Mental Status Examination. Normative data and a compari-
son of a 12-item and 20-item version in a sample survey of community-based elderly. Tijdschr Gerontol
Geriatr. 1995; 26: 163–72. Available: http://www.ncbi.nlm.nih.gov/pubmed/7570796 PMID: 7570796

48. Lindeboom J, Schmand B, Tulner L, Walstra G, Jonker C. Visual association test to detect early demen-
tia of the Alzheimer type. J Neurol Neurosurg Psychiatry. 2002; 73: 126–33. Available: http://www.
pubmedcentral.nih.gov/articlerender.fcgi?artid=1737993&tool=pmcentrez&rendertype=abstract PMID:
12122168

49. Olafsdóttir M, Foldevi M, Marcusson J. Dementia in primary care: why the low detection rate? Scand J
Prim Health Care. 2001; 19: 194–8. Available: http://www.ncbi.nlm.nih.gov/pubmed/11697565 PMID:
11697565

50. van Hout H, Vernooij-Dassen M, Bakker K, BlomM, Grol R. General practitioners on dementia: tasks,
practices and obstacles. Patient Educ Couns. 2000; 39: 219–25. Available: http://www.ncbi.nlm.nih.
gov/pubmed/11040721 PMID: 11040721

51. Cahill S, Clark M, Walsh C, O’Connell H, Lawlor B. Dementia in primary care: the first survey of Irish
general practitioners. Int J GeriatrPsychiatry. Dementia Services Information and Development Centre
and Trinity College Dublin, Ireland. dsidc@stjames.ie; 2006; 21: 319–324.

52. Moore V, Cahill S. Diagnosis and disclosure of dementia—a comparative qualitative study of Irish and
Swedish General Practitioners. Aging Ment Health. 2013; 17: 77–84. doi: 10.1080/13607863.2012.
692763 PMID: 22690732

53. Aminzadeh F, Molnar FJ, Dalziel WB, Ayotte D. A review of barriers and enablers to diagnosis and
management of persons with dementia in primary care. Can Geriatr J. 2012; 15: 85–94. doi: 10.5770/
cgj.15.42 PMID: 23259021

54. Chodosh J, Mittman BS, Connor KI, Vassar SD, Lee ML, DeMonte RW, et al. Caring for patients with
dementia: how good is the quality of care? Results from three health systems. J Am Geriatr Soc. 2007;
55: 1260–8. doi: 10.1111/j.1532-5415.2007.01249.x PMID: 17661967

55. Petersen RC, Caracciolo B, Brayne C, Gauthier S, Jelic V, Fratiglioni L. Mild cognitive impairment: a
concept in evolution. J Intern Med. 2014; 275: 214–28. doi: 10.1111/joim.12190 PMID: 24605806

56. American Psychiatric Association. Diagnostic and statistical manual of mental disorders (4th ed., text
rev.). 2000;

57. Petersen RC, Negash S. Mild cognitive impairment: an overview. CNS Spectr. 2008; 13: 45–53. Avail-
able: http://www.ncbi.nlm.nih.gov/pubmed/18204414

58. Roth M, Tym E, Mountjoy CQ, Huppert FA, Hendrie H, Verma S, et al. CAMDEX. A standardised instru-
ment for the diagnosis of mental disorder in the elderly with special reference to the early detection of
dementia. Br J Psychiatry. 1986; 149: 698–709. Available: http://www.ncbi.nlm.nih.gov/pubmed/
3790869 PMID: 3790869

59. Huppert FA, Brayne C, Gill C, Paykel ES, Beardsall L. CAMCOG—a concise neuropsychological test
to assist dementia diagnosis: socio-demographic determinants in an elderly population sample. Br J

Case Finding of MCI and Dementia and Subsequent Care; a Cluster RCT

PLOSONE | DOI:10.1371/journal.pone.0156958 June 16, 2016 15 / 16

http://dx.doi.org/10.1002/gps.1855
http://www.ncbi.nlm.nih.gov/pubmed/17578843
http://dx.doi.org/10.1016/j.jagp.2013.04.018
http://www.ncbi.nlm.nih.gov/pubmed/23954037
http://dx.doi.org/10.1002/gps.4184
http://www.ncbi.nlm.nih.gov/pubmed/25132209
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/cognitive-impairment-in-older-adults-screening
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/cognitive-impairment-in-older-adults-screening
http://dx.doi.org/10.1186/1471-2458-12-609
http://www.ncbi.nlm.nih.gov/pubmed/22863299
http://www.ncbi.nlm.nih.gov/pubmed/7570796
http://www.ncbi.nlm.nih.gov/pubmed/7570796
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1737993&amp;tool=pmcentrez&amp;rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1737993&amp;tool=pmcentrez&amp;rendertype=abstract
http://www.ncbi.nlm.nih.gov/pubmed/12122168
http://www.ncbi.nlm.nih.gov/pubmed/11697565
http://www.ncbi.nlm.nih.gov/pubmed/11697565
http://www.ncbi.nlm.nih.gov/pubmed/11040721
http://www.ncbi.nlm.nih.gov/pubmed/11040721
http://www.ncbi.nlm.nih.gov/pubmed/11040721
http://dx.doi.org/10.1080/13607863.2012.692763
http://dx.doi.org/10.1080/13607863.2012.692763
http://www.ncbi.nlm.nih.gov/pubmed/22690732
http://dx.doi.org/10.5770/cgj.15.42
http://dx.doi.org/10.5770/cgj.15.42
http://www.ncbi.nlm.nih.gov/pubmed/23259021
http://dx.doi.org/10.1111/j.1532-5415.2007.01249.x
http://www.ncbi.nlm.nih.gov/pubmed/17661967
http://dx.doi.org/10.1111/joim.12190
http://www.ncbi.nlm.nih.gov/pubmed/24605806
http://www.ncbi.nlm.nih.gov/pubmed/18204414
http://www.ncbi.nlm.nih.gov/pubmed/3790869
http://www.ncbi.nlm.nih.gov/pubmed/3790869
http://www.ncbi.nlm.nih.gov/pubmed/3790869


Clin Psychol. 1995; 34 (Pt 4): 529–41. Available: http://www.ncbi.nlm.nih.gov/pubmed/8563660 PMID:
8563660

60. Schmand B, Walstra G, Lindeboom J, Teunisse S, Jonker C. Early detection of Alzheimer’s disease
using the Cambridge Cognitive Examination (CAMCOG). Psychol Med. 2000; 30: 619–27. Available:
http://www.ncbi.nlm.nih.gov/pubmed/10883717 PMID: 10883717

61. Murray E, Treweek S, Pope C, MacFarlane A, Ballini L, Dowrick C, et al. Normalisation process theory:
a framework for developing, evaluating and implementing complex interventions. BMCMed. 2010; 8:
63. doi: 10.1186/1741-7015-8-63 PMID: 20961442

62. InterRAI; Hirdes J. et al. InterRAI Home Care (HC) Assessment Form and User’s Manual, Version 9.1
[Internet]. Washington DC; 2009. Available: https://catalog.interrai.org/content/hc-interrai-home-care-
hc-assessment-form-and-users-manual-91

63. van den Dungen P, Moll van Charante EP, van de Ven PM, Foppes G, van Campen JPCM, van Marwijk
HWJ, et al. Dutch family physicians’ awareness of cognitive impairment among the elderly. BMCGer-
iatr. 2015; 15: 105. doi: 10.1186/s12877-015-0105-1 PMID: 26310787

64. Stewart T V, Loskutova N, Galliher JM, Warshaw GA, Coombs LJ, Staton EW, et al. Practice patterns,
beliefs, and perceived barriers to care regarding dementia: a report from the American Academy of
Family Physicians (AAFP) national research network. J Am Board FamMed. 27: 275–83. doi: 10.
3122/jabfm.2014.02.120284 PMID: 24610190

65. Gallagher D, Mhaolain AN, Coen R, Walsh C, Kilroy D, Belinski K, et al. Detecting prodromal Alzhei-
mer’s disease in mild cognitive impairment: utility of the CAMCOG and other neuropsychological pre-
dictors. Int J Geriatr Psychiatry. 2010; 25: 1280–7. doi: 10.1002/gps.2480 PMID: 21086538

66. Perry M, Melis RJF, Teerenstra S, Drasković I, van Achterberg T, van Eijken MIJ, et al. An in-home geri-
atric programme for vulnerable community-dwelling older people improves the detection of dementia in
primary care. Int J Geriatr Psychiatry. 2008; 23: 1312–9. doi: 10.1002/gps.2128 PMID: 18853470

67. Waldorff FB, Almind G, Mäkelä M, Møller S, Waldemar G. Implementation of a clinical dementia guide-
line. A controlled study on the effect of a multifaceted strategy. Scand J Prim Health Care. 2003; 21:
142–7. Available: http://www.ncbi.nlm.nih.gov/pubmed/14531504 PMID: 14531504

68. Wilcock J, Iliffe S, Griffin M, Jain P, Thuné-Boyle I, Lefford F, et al. Tailored educational intervention for
primary care to improve the management of dementia: the EVIDEM-ED cluster randomized controlled
trial. Trials. 2013; 14: 397. doi: 10.1186/1745-6215-14-397 PMID: 24257429

69. Creavin S, Fish M, Gallacher J, Bayer A, Ben-Shlomo Y. Clinical history for diagnosis of dementia in
men: Caerphilly Prospective Study. Br J Gen Pract. 2015; 65: e489–99. doi: 10.3399/bjgp15X686053
PMID: 26212844

70. Pentzek M, Wollny A, Wiese B, Jessen F, Haller F, Maier W, et al. Apart from nihilism and stigma: what
influences general practitioners’ accuracy in identifying incident dementia? Am J Geriatr Psychiatry.
2009; 17: 965–75. doi: 10.1097/JGP.0b013e3181b2075e PMID: 20104054

71. Parlevliet JL, Uysal-Bozkir Ö, Goudsmit M, van Campen JP, Kok RM, Ter Riet G, et al. Prevalence of
mild cognitive impairment and dementia in older non-western immigrants in the Netherlands: a cross-
sectional study. Int J Geriatr Psychiatry. 2016; doi: 10.1002/gps.4417

72. Cooper C, Sommerlad A, Lyketsos CG, Livingston G. Modifiable predictors of dementia in mild cogni-
tive impairment: a systematic review and meta-analysis. Am J Psychiatry. 2015; 172: 323–34. doi: 10.
1176/appi.ajp.2014.14070878 PMID: 25698435

73. Julayanont P, Brousseau M, Chertkow H, Phillips N, Nasreddine ZS. Montreal Cognitive Assessment
Memory Index Score (MoCA-MIS) as a predictor of conversion frommild cognitive impairment to Alz-
heimer’s disease. J AmGeriatr Soc. 2014; 62: 679–84. doi: 10.1111/jgs.12742 PMID: 24635004

Case Finding of MCI and Dementia and Subsequent Care; a Cluster RCT

PLOSONE | DOI:10.1371/journal.pone.0156958 June 16, 2016 16 / 16

http://www.ncbi.nlm.nih.gov/pubmed/8563660
http://www.ncbi.nlm.nih.gov/pubmed/8563660
http://www.ncbi.nlm.nih.gov/pubmed/10883717
http://www.ncbi.nlm.nih.gov/pubmed/10883717
http://dx.doi.org/10.1186/1741-7015-8-63
http://www.ncbi.nlm.nih.gov/pubmed/20961442
https://catalog.interrai.org/content/hc-interrai-home-care-hc-assessment-form-and-users-manual-91
https://catalog.interrai.org/content/hc-interrai-home-care-hc-assessment-form-and-users-manual-91
http://dx.doi.org/10.1186/s12877-015-0105-1
http://www.ncbi.nlm.nih.gov/pubmed/26310787
http://dx.doi.org/10.3122/jabfm.2014.02.120284
http://dx.doi.org/10.3122/jabfm.2014.02.120284
http://www.ncbi.nlm.nih.gov/pubmed/24610190
http://dx.doi.org/10.1002/gps.2480
http://www.ncbi.nlm.nih.gov/pubmed/21086538
http://dx.doi.org/10.1002/gps.2128
http://www.ncbi.nlm.nih.gov/pubmed/18853470
http://www.ncbi.nlm.nih.gov/pubmed/14531504
http://www.ncbi.nlm.nih.gov/pubmed/14531504
http://dx.doi.org/10.1186/1745-6215-14-397
http://www.ncbi.nlm.nih.gov/pubmed/24257429
http://dx.doi.org/10.3399/bjgp15X686053
http://www.ncbi.nlm.nih.gov/pubmed/26212844
http://dx.doi.org/10.1097/JGP.0b013e3181b2075e
http://www.ncbi.nlm.nih.gov/pubmed/20104054
http://dx.doi.org/10.1002/gps.4417
http://dx.doi.org/10.1176/appi.ajp.2014.14070878
http://dx.doi.org/10.1176/appi.ajp.2014.14070878
http://www.ncbi.nlm.nih.gov/pubmed/25698435
http://dx.doi.org/10.1111/jgs.12742
http://www.ncbi.nlm.nih.gov/pubmed/24635004

