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Abstract

Background: Dementia is increasing in prevalence as the population ages. An earlier rather than later diagnosis
allows persons with dementia and their families to plan ahead and access appropriate management. However,
most diagnoses are made by general practitioners (GPs) later in the course of the disease and are associated with
management that is poorly adherent to recommended guidelines. This trial examines the effectiveness of a peer
led dementia educational intervention for GPs.

Methods: The study is a cluster randomised trial, conducted across three states and five sites. All GPs will
complete an audit of their consenting patients aged 75 years or more at three time points - baseline, 12 and 24
months. GPs allocated to the intervention group will receive two educational sessions from a peer GP or nurse,
and will administer the GPCOG to consenting patients at baseline and 12 months. The first education session will
provide information about dementia and the second will provide individualised feedback on audit results. GPs in
the waitlist group will receive the RACGP Guidelines by post following the 12 month audit
Outcomes: Primary outcomes are carer and consumer quality of life and depression. Secondary outcomes include:
rates of GP identification of dementia compared to a more detailed gold standard assessment conducted in the
patient’s home; GP identification of differential diagnoses including reversible causes of cognitive impairment; and
GP referral to specialists, Alzheimers’ Australia and support services. A “case finding” and a “screening” group will be
compared and the psychometrics of the GPCOG will be examined.
Sample size: Approximately 2,000 subjects aged 75 years and over will be recruited through approximately 160
GPs, to yield approximately 200 subjects with dementia (reducing to 168 by 24 months).

Discussion: The trial outlined in this paper has been peer reviewed and supported by the Australian National
Health and Medical Research Council. At the time of submission of this paper 2,034 subjects have been recruited
and the intervention delivered to 114 GPs.

Trial registration: Australia and New Zealand Clinical Trials Register (ANZCTR): ACTRN12607000117415.

Background
Importance of dementia as an issue
Dementia is an increasingly common condition largely
due to increasing longevity of the population in

Australia, and other countries. Approximately 1 in 5
Australians over the age of 80 have some form of
dementia [1]. By 2050 the number of adults 65 to 84
years with dementia is expected to double and the num-
ber of people 85 years or older will more than quadru-
ple [2]. Consequently, the number of people living with
dementia is anticipated to rise rapidly. It is forecast that* Correspondence: Karen.Mate@newcastle.edu.au
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almost 1 million Australians will suffer from dementia
by 2050, up from 250,000 in 2009 [1].
Dementia is associated with substantial economic,

social and emotional burden. The disease is costly in
terms of the need for support services whether sufferers
live at home or in residential aged care, as well as in
terms of lost productivity for carers and people living
with dementia [3]. The 2010 Intergenerational Report
estimates that Australian Government spending on aged
care will increase from 0.8 per cent of GDP in 2010 to
1.8 per cent by 2050 [2]. In addition to the effect of
dementia on the public and private purse, the emotional
suffering both of those with the disease and of their
families should not be overlooked.

The role of the GP in identifying and managing dementia
General practitioners (GPs) appear well positioned as
the first point of contact for older persons seeking
health care, including those living with dementia. In the
decade between the 2000 and 2010, the number of
patients aged under 45 years seen annually by GPs
increased by 190,000, whereas the number of patients
aged 45 years and over increased by 16 million [4].
Twenty-eight percent of the 98,800 encounters recorded
by the annual Bettering the Evaluation And Care of
Health (BEACH) survey of GP consultations from April
2009 to March 2010 were with patients aged 65 and
over [5].
General practitioners often make the diagnosis of

dementia some considerable time into the course of the
disease [6,7]. However, earlier recognition of symptoms
can allow reversible causes of cognitive decline to be
addressed and identification and management of co-
morbidities (e.g. depression). An early diagnosis also
allows patients time to plan for the future (e.g. prepare
wills, appoint enduring powers of attorney and guar-
dians, prepare advance directives) while they are still
competent to do so. Referral can be made to appropriate
support services and diagnostic centres for further
assessment and/or diagnostic confirmation. Anti-demen-
tia medication that may slow the course of cognitive
decline may be trialled. Education for patients and
families, along with peer services and support groups,
may help them understand and cope with the challen-
ging symptoms of dementia. The support role is particu-
larly stressful [8] and such assistance might reduce
support person morbidity such as depression, and pre-
pare them for maintaining people with dementia at
home longer [9].
General practitioners often fail to identify dementia

early in the course of the disease and also adhere poorly
to published dementia guidelines [10,11]. They often fail
to exclude other possible causes of cognitive impair-
ment, including physical illnesses, medications and

depression [10]; are slow to communicate the diagnosis
to patients and carers [12,13]; and fail to refer people on
to services, support groups, memory clinics or other
specialist resources [10].

Addressing barriers to diagnosis and guideline adherence
Both qualitative and quantitative research suggests a
range of reasons for late diagnosis and otherwise poor
adherence to guidelines by GPs [14]. The barriers speci-
fically addressed in this study are the limited time for
consultation [15], lack of relevant knowledge [16] and
attitudinal factors [13,17]. The GPCOG is a brief screen-
ing test developed and refined by team members to
address the time constraints in general practice consul-
tations [18]. The Australian Care of Patients with
Dementia in General Practice Guidelines [19] were
developed and trialled in consultation with GPs to assist
them in the management of dementia. These guidelines
form the basis for the education used in this study. The
reluctance amongst GPs to diagnose a disease which
lacks a known cure and causes immense suffering to
those who have it and their families [13,17] is also
addressed in the educational intervention.

Screening vs case finding as a means of identifying
dementia
In general, medical advisory groups and policy makers
recommend case finding (further testing only for those
who are perceived by the GP as having symptoms suggest-
ing possible dementia) rather than broadly screening per-
sons over a certain age for dementia [20,21]. It is thought
that screening in this low prevalence population would
result in false positives, causing distress to the patient and
their support person, as well as being a burden to the
healthcare system. Other guidelines have withheld judg-
ment as they claim insufficient evidence for or against
screening [21,22]. This study will compare screening and
case finding approaches to identifying dementia.

Rationale for the educational intervention
This trial addresses the problems outlined above with an
interactive educational intervention for GPs, which is
described in detail below. The education includes visits
by a peer health professional educator and an audit with
feedback. The small positive effects of educational meet-
ings [23] can be improved if they are interactive [24];
outreach visits have shown promise in modifying the
behaviour of professionals [25]; and audit and feedback
has been shown to result in modest improvements in
outcomes [23,26].

Aims of the study
1. Compared to a GP group which does not receive peer
delivered education, to examine whether training in and
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use of a dementia screening instrument and relevant
information (see The Intervention section below)
improves:
i. GP identification (diagnosis) of dementia
ii. Distinction by GPs between dementia and other

diseases, including depression (hereafter termed “differ-
ential diagnosis”)
iii. GP elimination of reversible causes of cognitive

impairment
iv. Active management of dementia by GPs as evi-

denced by increased referral to appropriate services, to
Alzheimer’s Australia and/or to medical specialists for
memory problems where indicated.
Outcomes for consumers and their support people in

terms of quality of life (primary outcome), depression
(primary outcome), satisfaction with care, and access to
Alzheimer’s Australia, appropriate services or specialists
when indicated.
2. To determine whether a screening or a case finding

approach to dementia results in:
i. better outcomes for people with dementia and their

carers
ii. a more acceptable process for consumers, support

people and GPs
3. o test the psychometric properties of the GPCOG

including inter-rater reliability, test-retest reliability and
comparison with the MMSE..

Methods/Design
Study Design
The trial is a cluster randomised study (summarised in
Figure 1). Practices allocated to the Intervention group
will receive two dementia related educational detailing
visits from a peer GP or a nurse, and complete three
audits with feedback. Waitlist practices will complete
three audits without feedback and will be mailed
RACGP Dementia Guidelines (including the GPCOG) at
12 months.

Setting
Recruitment will occur across 5 sites: Newcastle (NSW),
Sydney (NSW), Melbourne (Victoria), Adelaide (South
Australia) and Bendigo (Victoria). Sydney, Melbourne
and Adelaide are state capital cities of more than a mil-
lion people each, Newcastle is a regional centre of
around 300,000 people and Bendigo is a smaller centre
of just under 100,000 people with some smaller sur-
rounding towns.

Recruitment of participants
GPs
With the exception of Bendigo (which will also include
nearby towns as noted above) each site will generate a
list of possible GP practices within 30 km of the site

headquarters based on lists provided by the local Divi-
sion of General Practice. Practices will be allocated a
random approach order, and will be contacted via
phone initially. GPs who express an interest in participa-
tion will be visited in order for the study to be
explained. Basic demographics will be collected at this
visit, from those GPs that agree to participate. It is not
expected that all the GPs in a practice will participate.
When one or more GPs in a practice consent, the prac-
tice as a whole will be allocated to either the interven-
tion or waitlist group. Randomisation will occur at a
practice level in order to avoid contamination from
patients visiting several GPs who had been randomised
to different arms within a single practice.
Randomisation will follow procedures outlined in the

CONSORT statement [27]. Practices will be allocated in
a ratio of 2:1 to the Intervention or Waitlist group,
using an allocation schedule provided independent of
the study team, by the Centre for Epidemiology and
Biostatistics at the University of Newcastle. The rando-
misation code has been developed using a computer
random number generator to select random permuted
blocks. Block lengths of 3 or 6 will be varied randomly.
Practices will be stratified by site, and by size of practice
as either standard or large (large = more than 7 GPs
working in the practice). The intervention group will be
kept at twice the size of the waitlist group in order to
have sufficient power to compare the effects administer-
ing the GPCOG on case finding versus screening
patients (see explanation below).
Inclusion criteria for GPs/practices
• Located within 30 kilometres of recruitment centre

(with the exception of Bendigo, a rural town)
• Consent to participate in study
• Have patients on a computerised database
• Have patients aged 75 years and over and living in

the community
• Consent to being randomised to either intervention

waitlist group.
Exclusion criteria for GPs/practices
• Involved in project development
• Does not meet inclusion criteria

Patients and support persons
Patients will be recruited by a mail out from each con-
senting GP to all eligible patients on their database.
Patient participants will return their consent in reply
paid envelopes to the study centre. Patients will be
interviewed by study personnel blind to the group allo-
cation of the patient and their GP. For patients scoring
in the dementia range on the CAMCOG instrument
(described below), the interviewer will request that they
nominate a support person, if available, to take part in
the study. Nominated support people will be given a
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consent form and information sheet for recruitment into
the study.
Inclusion criteria for patients:
• Aged 75 years or over

• Listed on participating GPs’ databases
• Visited recruited GPs within the last 24 months
• Consent to a home visit or surgery visit by project

staff

Figure 1 Summary of recruitment, randomization and study design.
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• Speak and understand English
Inclusion criteria for support persons:
• Identified as a carer or support person by a patient

scoring in dementia range on CAMCOG instrument
• Prior consent from the person with dementia for

his/her carer to participate in the study
• Speak and understand English
• Consent to a home visit or surgery visit by the pro-

ject staff.
Exclusion criteria for patients:
• Parkinson’s disease, multiple sclerosis, motor neuron

disease or central nervous system inflammation
• Psychotic symptoms prior to recruitment
• Developmental disability
• Insufficient English to complete a psychometric

assessment (judged by interviewer)
• Progressive malignancy
• Substance abuse
• Deemed too sick to complete study by the GP
• Lives in a residential aged care facility at entry to the

study
• Does not meet inclusion criteria
• Valid and informed consent cannot be obtained

from the person involved and they do not have a person
responsible for them.
Exclusion criteria for support persons:
• Insufficient English to complete testing (judged by

the interviewer)
• Non-consenting patient-participant
• Does not consent to a home visit or surgery visit by

the project staff.
• Too unwell to participate
• De not meet inclusion criteria.

Case finding and screening
“Case finding” patients will be identified during the
patient interview using the following 4 questions:
1. Do you have any complaints about your memory?
2. Have you mentioned these to you GP?
3. If not, have you been intending to tell your GP?
4. Have you sought treatment or taken any remedies

such as herbal medications or vitamins specifically for
you memory? Please give details.
If questions 2, 3 or 4 are answered in the affirmative,

the patient will be considered as a “case finding” patient.
Patients identified as having possible or probable demen-
tia on the GP baseline audit will also be considered as a
“case finding” patient. All other patients will be identified
as “screening” patients - that is, patients who would not
receive a cognitive function test unless the GP decided to
screen all patients aged over a certain age.

The intervention
All GPs will audit their consenting patients for demen-
tia, and complete a supplementary audit indicating diag-
nostic evaluation and management for patients they
consider to have dementia. This will occur at three time
points during the study: baseline, 12 months and 24
months. Intervention GPs will receive education as
described below. The rationale for the educational inter-
vention is described in the Background section above.
Intervention GPs
Intervention GPs will participate in two visits at their
surgery with a peer medical or nurse educator. At the
first visit (after completion of the baseline audit), GPs
will be taught how to use the GPCOG screening instru-
ment (described below), and will be given information
about dementia diagnosis, diagnostic workup and man-
agement according to strategies incorporated in the
RACGP Consensus Guidelines for the care of Patients
with Early Dementia (hereafter called the RACGP
Dementia Guidelines) [19]. Negative attitudes about
making a dementia diagnosis will be explored and
addressed. With the GPs’ consent, these sessions will be
recorded for qualitative analysis. The structural issue of
lack of time in the GP consultation will be addressed by
teaching the GPs to use a brief screening instrument
and by discussing potential methods of obtaining assis-
tance from the practice nurse. A business case regarding
the cost effectiveness of dementia assessment will also
be presented. All intervention GPs will be provided with
support materials and the RACGP Dementia Guidelines
at this visit. These GPs will receive a second detailing
visit after completion of their 12 month audit. At the
second visit, intervention GPs will receive written and
verbal feedback about their baseline audit in the light of
individual patient results from the home assessment.
As the study is being conducted across five sites, a

number of different peer educators will be used. All
educators will undergo a training program either face-
to-face or via teleconference to familiarise them with
the educational package developed for intervention GPs.
The package consists of a slide presentation that will be
delivered by educators via laptop computer, and hard-
copy support materials that will be supplied to the GPs.
Waitlist GPs
Waitlist GPs will complete the audits as per Figure 1.
No feedback will be given to waitlist GPs during the
course of the study. They will be mailed the RACGP
Dementia Guidelines after completion of the 12 month
audit. Apart from administrative phone calls to obtain
the audits, waitlist GPs will have no other contact with
the study team.
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Research instruments
The following instruments will be used be used as part
of the patient and/or carer assessments:
The GPCOG
The GPCOG [18,28] is a simple dementia-screening
instrument, translated into a number of languages and is
freely available on the internet http://www.gpcog.com.au.
The refined version of the GPCOG has not been trialed in
a large random sample of GP patients. It is considered
superior to other screening instruments such as the
MMSE [29] because of its brevity, psychometric properties
and its use of informant report in borderline cases [28].
The CAMCOG
The CAMCOG is a subsection of the CAMDEX instru-
ment, which has been validated in the UK [30]. The
CAMCOG has the MMSE embedded in it and, thus,
allows comparison between the GPCOG and the
MMSE. The CAMCOG was used in our previous study
to validate the original version of the GPCOG [18].
The Geriatric Depression Scale
The Geriatric Depression Scale (GDS) has been well
validated and widely used in Primary Health Care
research [31]. The GDS-15 will be used to limit the
time imposed on participants.
The WHOQOL-BREF
The WHOQOL-BREF is a widely used quality of life
instrument [32], which has been validated for use in the
Australian population [33].
The Beck Depression Inventory
The Beck Depression Inventory [34] has been widely
used in the general population to screen for depression.
The General Practice Assessment Questionnaire
The General Practice Assessment Questionnaire
(GPAQ) will be used to ascertain the patients’ support
persons’ satisfaction with their care from their GP over
the previous 12 months. The GPAQ is very widely used
in the UK as part of the GP quality outcomes frame-
work, and has been shown to be acceptable, reliable and
have an interpretable factor structure [35].
Activities of Daily Living (ADL)
The Lawton and Brody ADL Questionnaire [36] will be
used to measure the functional abilities of patients who
score in the dementia range on the CAMCOG instrument.
This 13-item questionnaire designed for use in elderly
patients with neurological disorders, measures both instru-
mental (eg ability to manage finances, medications) and
basic (eg toileting, grooming) ADL. It will be completed
by the support person (if available) or the patient.

Data collection
Patient assessment
The research nurse will use a laptop computer to collect
demographic data from all consenting patients and to
administer the GPGOG, CAMCOG, GDS, WHOQOL-

BREF, GPAQ and ADL (for patients in CAMCOG
dementia range only). Patients will be asked about any
memory-related services accessed, referral to Alzhei-
mer’s Australia, and referral to a specialist for memory
problems. The research nurse will compile a list of all
prescription and over the counter medications currently
used by the patient, so that medication can be excluded
as a cause of cognitive impairment. Complementary and
alternative medicines will be included. In addition the
nurse will perform a “75 + Health Assessment” rebate-
able under the Australian Medicare system on eligible
patients where this has been requested by the GP.
These data will not be used by the study, but are
returned to the GP for his or her use. This part of the
assessment is a provided as a service to the GP. Brief
questions used in our previous research will be used to
measure the acceptability of the interview process. We
will ask patients to send answers back in a reply-paid
envelope, to avoid bias due to the presence of the nurse.
At the completion of the assessment the nurse will hand
the patient a sealed envelope. In the case of patients in
the intervention group, it will direct the patient to
obtain an appointment with his/her GP as soon as pos-
sible to follow up on the 75+ Health Assessment and to
have the GPCOG re-administered. In the case of
patients in the waitlist group, it will suggest a follow up
for the 75 Plus Health Assessment only. Patients will be
reassessed using the same instruments at 12 and 24
months after baseline interviews.
Support person assessment
The research nurse will use a laptop computer to collect
demographic data from consenting support persons and
to administer the WHOQOL-BREF, BDI and GPAQ.
Information regarding services accessed and accept-

ability of the interview process will be collected as
described above for patients. Patients will be reassessed
using the same instruments at 12 and 24 months after
baseline interviews.
GP audit
GPs will be sent a list of their participating patients by
fax or email. They will be asked to confirm each
patient’s eligibility for the study and to provide their
clinical judgement in relation to each patient’s dementia
status using one of four options: No Dementia, Possible
Dementia, Probable Dementia or Definite Dementia.
GPs will be asked to complete a supplementary audit
for any patients with possible, probable or definite
dementia to gather data on differential diagnosis (e.g
depression), memory-related tests and investigations
performed (i.e. paper and pencil test; pathology; radiol-
ogy) and referrals to services and specialists. GPs will
return their completed audit forms to local project offi-
cer via mail, fax or email. GPs will complete audits at
baseline, 12 and 24 months.
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Outcome measures
Primary outcome measures related to the first aim (col-
lected at baseline, 12 months and 24 months) are:
1. World Health Organization Quality of Life-Bref

Scale (WHOQOL-BREF) score for patients
2. Geriatric Depression Scale score for patients
Secondary outcome measures related to the first aim

(collected at baseline, 12 months and 24 months) are:
1. World Health Organization Quality of Life-Bref

Scale (WHOQOL BREF) for carers
2. Beck Depression Inventory score for carers
3. Agreement of GP audit for dementia with CAM-

COG instrument
4. GP differential diagnosis for dementia
5. GP identification and treatment of reversible causes

of dementia 6.GP dementia related referrals made
7. General Practice Assessment Questionnaire score
8. Acceptability of the process scale score
9. Services accessed
To meet the second aim of the study, screening and

case finding groups (as defined above) will be compared
on primary and secondary outcome measures 1 and 2 as
listed above. The GPCOG score will be compared with
the gold standard of the CAMCOG score to address the
third aim of the study. The performance of the GPCOG
against the CAMCOG will also be compared with that
of the MMSE against the CAMCOG, as the MMSE is
widely used to screen for dementia.

Adverse events
Research nurses will report any subjects that they are
concerned about to their local academic GP associated
with the project. The GP will decide upon a course of
action, up to and including reporting the matter to the
subject’s own GP (with subject permission). Nurses will
cease interviewing subjects who report feeling tired or
uncomfortable during the interview. The subject will be
given the option of completing the interview at a later
time, using only the data collected to that point, or
withdrawing from the study.

Sample size
It was calculated that 45 patients with dementia in each
group (Waitlist and Intervention) would give a power of
0.9 to detect a 7% difference between the change in pre
and post scores on any of the four domain scales of the
WHOQOL-BREF with a type 1 error of .05. The popu-
lation standard deviation used is 18.5 [32] and the Pear-
son correlation coefficient between the pre and post
scores for both groups is assumed to be 0.7, based on
pilot data available from the University of Melbourne.
The hierarchical nature of the study design will prob-

ably lead to some within cluster correlations and the
greatest impact of this is likely to be associated with

patients clustered within a GP practice. Clustering
within each GP may be discounted, as it is anticipated
that most GPs will have less than five patients with
dementia in this study. Assuming an intra-class correla-
tion coefficient of 0.05 and an average cluster size of 5
patients with dementia in a practice, this gives a design
effect of 1.45 and a total sample size of 54 patients per
group. We will therefore allow for 56 patients with
dementia in the waitlist group and 112 in the interven-
tion group to allow for comparison of outcomes
between the waitlist and intervention groups overall.
This sample size also allows comparison of “case find-
ing” and “screening” patients and their support persons
within the group. It is assumed that about 50% of parti-
cipants will be screening and 50% case finding. Thus, we
aim to recruit 168 participants with dementia overall.
Based on a dementia prevalence of approximately 10%
in over 75 year old Australians [37], we aim to recruit a
total of 2,000 participants.
For the GDS, following the same set of assumptions

and approach as for the WHO QOL-BREF (power, type
1 error and correlations), 45 patients in both the Inter-
vention and Waitlist groups would allow detection of an
average difference in the change in pre and post scores
of 0.9 points on the 15 point GDS, using a standard
deviation of 2.39 [28]. The cluster effect would be the
same as for the WHOQOL-BREF.
For an estimate of test re-test reliability on the

GPCOG a sample size of 100 will be used to ensure the
correlation is estimated to a reasonable precision. The
95% confidence interval for a Pearson correlation of 0.9
would be [0.86, 0.93] and for a correlation of 0.80 [0.73,
0.85].

Study drop outs/withdrawals
Subjects
We aim to recruit 2000 subjects, based on a dementia
prevalence rate of 10% in the Australian population
aged 75 years and over [37]. We anticipate a 10% drop
out per annum, giving us 180 subjects with dementia at
the 12 month mark, and 162 at 24 months, with a small
number of incident cases.
GPs
We do not anticipate a high drop-out rate of GPs, as the
demands on GPs are not onerous. As patients are con-
sented separately to GPs, patients can continue even if
their GPs withdraw from the study.

Statistical analyses
All surveys collected on laptop computers will be down-
loaded to a central database. Where necessary in the
analysis, the longitudinal and hierarchical/cluster nature
of the study design will be taken into account using
mixed effects models and other appropriate methods
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(see below). The primary analysis will be by intention to
treat. Analyses will address the following questions:
Do GPs trained in the use of a screening instrument detect
dementia better?
Detection rates of GPs trained in using the GPCOG (the
Intervention group) will be compared with detection
rates of Waitlist GPs against the ‘gold standard’ of the
CAMCOG.
Do GPs trained in screening and management distinguish
dementia from other conditions, particularly depression,
compared with a waitlist group?
Differential diagnoses (particularly of depression), of the
Intervention group will be compared with those of the
Waitlist group. Misclassification rates of the GPs in the
Intervention group will be compared with those in the
waitlist group.
Do GPs trained in screening and management adhere to
the guidelines?
Outcomes measured will include identification of rever-
sible causes of dementia, tests ordered and referral pat-
terns to specialists, support services and Alzheimer’s
Australia, as suggested in the guidelines.
Do GPs trained in screening and management provide
better health outcomes?
Outcomes of Intervention and Waitlist groups will be
compared at twelve months, for both patients and their
carers (quality of life, depression, satisfaction with care,
services accessed)
Do subjects with and without dementia and support
persons find the screening acceptable?
All subjects and support persons will be asked to rate
the acceptability of the screening instrument and proce-
dures. Descriptive analysis will be performed. Case find-
ing and screening groups will be compared.
Do GPs find the process acceptable?
GPs will be asked to rate the acceptability of the
GPCOG and the Management Guidelines. Descriptive
data will be reported.
Does case finding or screening produce better results?
Within the Intervention group, the patient outcomes for
the group with memory complaints or identified by the
GP as having possible or probable dementia (case find-
ing group) will be compared with outcomes for the
group without memory complaints or identified memory
problems (screening group). Acceptability of the process
and satisfaction with care will be particularly examined,
both from a quantitative and a qualitative point of view.
The performance of the GPCOG in the case finding and
screening groups will be compared. In particular positive
predictive value, negative predictive value and misclassi-
fication rates will be compared. GP audits will be exam-
ined to determine how many patients in each group
would have a missed diagnosis of dementia if the
GPCOG had not been administered.

Test parameters of the GPCOG
The GPCOG will be compared with the DSM diagnosis
derived from the CAMCOG as a ‘gold standard’, and
sensitivity, specificity, positive predictive value, negative
predictive value and misclassification rate will be calcu-
lated. ROC curve analysis will be employed to examine
the discrimination ability of the GPCOG test (i.e. ability
to detect dementia) relative to MMSE. This is important
as the MMSE is now commonly used in General Prac-
tice. GPCOG test-re-test and inter-rater reliability
(between the nurse and the GP) will be calculated, using
the kappa coefficient and intra-class correlation
coefficient.

Missing data
In the case of data missing from the study question-
naires, the questionnaires will be handled as suggested
in the literature for that questionnaire. This varies from
questionnaire to questionnaire.

Steering group
The project is being overseen by a group consisting of
the chief investigators, associate investigators and the
project manager. This group will meet two to three
times a year by teleconference and face to face. Day to
day management will be undertaken by monthly project
officer teleconferences.

Ethics
Ethics approval was sought and granted initially from
the Newcastle University Human Research Ethics Com-
mittee (Approval No. H-151-1205), and following this,
from the appropriate Ethics Committees at each site.

Acknowledgements
The authors acknowledge the invaluable contributions of Professor Charles
Bridges-Webb. This study is supported by the Australian Government’s
National Health and Medical Research Council (Grant ID #351220 and
#510745).

Author details
1School of Medicine and Population Health, University of Newcastle,
Newcastle, Australia 2308. 2School of Psychiatry, University of New South
Wales, Sydney, Australia 2052. 3School of Population Health and Clinical
Practice, The University of Adelaide, Adelaide, Australia 5005. 4Department of
General Practice, University of Melbourne, Melbourne, Australia 3010. 5School
of Rural Health, Monash University, Melbourne, Australia 3800. 6School of
Biomedical Science & Pharmacy, University of Newcastle, Newcastle, Australia
2308.

Authors’ contributions
CDP conceived and developed this study, drafted the manuscript and has
overall management of the project. HB assisted in study design and
manages operations at the Sydney site. NS assisted in study design, and
manages operations at the Adelaide site. JG assisted in study design, and
manages operations at the Melbourne site. JM assisted in study design. PD
assisted in study design, and manages operations at the Bendigo site. PM
assisted in study design and drafted the manuscript. NP developed the
educational intervention, assisted in study design. GH developed the

Pond et al. BMC Family Practice 2012, 13:12
http://www.biomedcentral.com/1471-2296/13/12

Page 8 of 9



educational intervention, assisted in study design. SG assisted in study
design, provided project management and drafted the manuscript. BP
collected data and provided project management. KM assisted in study
design, collates data, will assist with statistical analysis and drafted the
manuscript. All authors read and approved the final manuscript.

Competing interests
CDP and HB have sat on advisory boards for Pfizer, Novartis, Janssen and
Lundbeck, and been speakers sponsored by Pfizer, Novartis (HB only) and
Janssen (HB only). HB has been an investigator on projects funded by Pfizer,
Novartis, Janssen, Lundbeck, Lilly and Sanofi, and acted as a consultant for
Merck and Baxter. Other authors have no competing interests to declare.

Received: 8 November 2011 Accepted: 7 March 2012
Published: 7 March 2012

References
1. Access Economics: Caring Places: planning for aged care and dementia

2011-2050. Sydney: Alzheimer’s Australia; 2011 [http://203.89.197.244/
common/files/NAT/20111014_Nat_Access_DemAcrossAust.pdf].

2. Australian Government: Australia to 2050: Future Challenges. The 2010
Intergenerational Report. Canberra: Commonwealth of Australia; 2010
[http://www.treasury.gov.au/igr/igr2010/default.asp].

3. Productivity Commission: Caring for Older Australians: Overview. Report
No. 53, Final Inquiry Report. Canberra: Commonwealth of Australia; 2011
[http://www.pc.gov.au/projects/inquiry/aged-care/report].

4. Britt H, Miller GC, Charles J, Henderson J, Bayram C, Valenti L, Pan Y,
Harrison C, O’Halloran J, Fahridin S, Chambers T: General practice activity
in Australia 2000-01 to 2009-10: 10 year data tables. General practice
series no. 28 Canberra: AIHW; 2010 [http://www.aihw.gov.au/publications/
index.cfm/subject/19].

5. Britt H, Miller GC, Charles J, Henderson J, Bayram C, Pan Y, Valenti L,
Harrison C, O’Halloran J, Fahridin S: General practice activity in Australia
2009-10. General practice series no. 27 (Cat no. GEP 27) Canberra: AIHW;
2010.

6. Valcour VG, Masaki KH, Curb JD, Blanchette PL: The detection of dementia
in the primary care setting. Arch Intern Med 2000, 160:2964-2968.

7. Boise LNM, Kaye J: Dementia assessment in primary care: results from a
study in three managed care systems. J Gerontol Series A, Biological
Sciences and Medical Sciences 2004, 59(6):M621-M626.

8. Brodaty H, Green A: Who cares for the carer? The often forgotten patient.
Aust Fam Physician 2002, 31(9):833-836.

9. Brodaty H, Green A, Koschera A: Meta-analysis of psychosocial
interventions for caregivers of people with dementia. J Am Geriatric Soc
2003, 51:657-664.

10. Rosen CS, Chow HC, Greenbaum MA, Finney JF, Moos RH, Sheikh JI,
Yesavage JA: How Well Are Clinicians Following Dementia Practice
Guidelines? Alzheimer Disease & Associated Disorders 2002, 16(1):15-23.

11. Waldorff FB, Almind G, Makela M, Møller S, Waldemar G: Implementation
of a clinical dementia guideline. A controlled study on the effect of a
multifaceted strategy. Scand J Prim Health Care 2003, 21:142-147.

12. Bamford C, Lamont S, Eccles M, Robinson L, May C, Bond J: Disclosing a
diagnosis of dementia: a systematic review. Int J Geriatr Psychiatry 2004,
19(2):151-169.

13. Millard F: GP management of dementia. A consumer perspective Australian
Family Physician 2008, 37:89-92.

14. Phillips J, Pond CD, Goode S: Timely Diagnosis of Dementia: Can we do
better? Sydney: Alzheimer’s Australia; 2010 [http://www.fightdementia.org.
au/common/files/NAT/Timely_Diagnosis_Can_we_do_better.pdf].

15. Connell CM, Boise L, Stuckey JC, Holmes SB, Hudson ML: Attitudes toward
the diagnosis and disclosure of dementia among family caregivers and
primary care physicians. Gerontologist 2004, 44:500-507.

16. Iliffe S, Jain P, Wong G, Lefford F, Warner A, Gupta S, Kingston A,
Kennedy H: Dementia diagnosis in primary care: thinking outside the
educational box. Aging Health 2009, 5(1):51-59.

17. Boise L, Camicioli R, Morgan DL, Rose JH, Congleton L: Diagnosing
dementia: Perspectives of primary care physicians. Gerontologist 1999,
39:457-464.

18. Brodaty H, Pond D, Kemp NM, Luscombe G, Harding L, Berman K,
Huppert FA: The GPCOG: A New Screening Test for Dementia Designed
for General Practice. J Am Geriatr Soc 2002, 50:530-534.

19. Bridges-Webb CWJ: Care of patients with dementia in general practice
Guideline. North Sydney: NSW Department of Health; 2003.

20. U.S. Preventative Services Task Force: The guide to clinical preventative
services. AHRQ, Agency for Healthcare Research and Quality; 2005 [http://
www.ahrq.gov/clinic/pocketgd.pdf].

21. Ashford JW, Borson S, O’Hara R, Dash P, Frank L, Robert P, Shankle WR,
Tierney MC, Brodaty H, Schmitt FA, Kraemer HC, Buschke H: Should older
adults be screened for dementia? Alzheimer’s and Dementia 2006, 2:76-85.

22. Patterson C, Gauthier S, Bergman H, Cohen C, Feightner JW, Feldman H,
et al: The recognition, assessment and management of dementing
disorders: conclusions from the Canadian Consensus Conference on
Dementia. Can J Neurol Sci 2001, 28(Suppl 1):S3-S16.

23. Grimshaw J, Eccles M, Tetroe J: Implementing clinical guidelines: Current
evidence and future implications. J Contin Educ Heal Prof 2004, 24:S31437.

24. Forsetlund L, Bjørndal A, Rashidian A, Jamtvedt G, O’Brien MA, Wolf F,
Davis D, Odgaard-Jensen J, Oxman AD: Continuing education meetings
and workshops: effects on professional practice and health care
outcomes. Cochrane Database of Systematic Reviews 2009, 2:CD003030.

25. O’Brien MA, Rogers S, Jamtvedt G, Oxman AD, Odgaard-Jensen J,
Kristoffersen DT, Forsetlund L, Bainbridge D, Freemantle N, Davis D,
Haynes RB, Harvey E: Educational outreach visits: effects on professional
practice and health care outcomes. Cochrane Database of Systematic
Reviews 2007, 4:CD000409.

26. Jamtvedt G, Young JM, Kristoffersen DT, O’Brien MA, Oxman AD: Audit and
feedback: effects on professional practice and health care outcomes.
Cochrane database of systematic reviews 2006, 2:CD000259.

27. Moher D, Schulz KF, Altman DG: The CONSORT statement: revised
recommendations for improving the quality of reports of parallel group
randomized trials. BMS Medical Research Methodology 2001, 1:2.

28. Brodaty H, Kemp NM, Low L-F: Characteristics of the GPCOG, a screening
tool for cognitive impairment. International Journal of Geriatric Psychiatry
2004, 19:870-874.

29. Folstein MF, Folstein SE, McHugh PR: “Mini-mental state”. A practical
method for grading the cognitive state of patients for the clinician.
Journal of Psychiatrich Research 1975, 12:189-198.

30. Roth M, Tym E, Mountjoy CG, Huppert FA, Hendrie H, Verma S, Goddard R:
CAMDEX. A standardised instrument 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.

31. Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey MB, Leirer VO:
Development and validation of a geriatric depression screening scale: A
preliminary report. J Psychiatr Res 1983, 17:37-49.

32. Murphy B, Herrman H, Hawthorne G, Pinzone T, Evert H: Australian
WHOQOL-100, WHOQOL-BREF and CA-WHOQOL-100: User’s manual and
interpretation guid. Melbourne: Australian WHOQOL Field Study Centre,
Department of Psychiatry, University of Melbourne; 2000.

33. Hawthorne G, Herrman H, Murphy B: Interpreting the WHOWOL-BREF:
Preliminary population norms and effect sizes. Soc Indic Res 2006,
77:37-59.

34. Beck AT, Steer RA, Brown GK: Manual for Beck Depression Inventory II
BDI-II. TX, Psychology Corporation: San Antonio; 1996.

35. Mead N, Bower P, Roland M: The General Practice Assessment
Questionnaire (GPAQ) - Development and psychometric characteristics.
BMC Fam Pract 2008, 9:13.

36. Lawton M, Brody E: Assessment of older people: self-maintaining and
instrumental activities of daily living. Gerontologist 1969, 9:179-186.

37. AIHW: Dementia in Australia: national data analysis and development.
Cat. no. AGE 53 Canberra: AIHW; 2007 [http://www.aihw.gov.au/publication-
detail/?id=6442467941].

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2296/13/12/prepub

doi:10.1186/1471-2296-13-12
Cite this article as: Pond et al.: Ageing in general practice (AGP) trial: a
cluster randomised trial to examine the effectiveness of peer education
on GP diagnostic assessment and management of dementia. BMC
Family Practice 2012 13:12.

Pond et al. BMC Family Practice 2012, 13:12
http://www.biomedcentral.com/1471-2296/13/12

Page 9 of 9

http://203.89.197.244/common/files/NAT/20111014_Nat_Access_DemAcrossAust.pdf
http://203.89.197.244/common/files/NAT/20111014_Nat_Access_DemAcrossAust.pdf
http://www.treasury.gov.au/igr/igr2010/default.asp
http://www.pc.gov.au/projects/inquiry/aged-care/report
http://www.aihw.gov.au/publications/index.cfm/subject/19
http://www.aihw.gov.au/publications/index.cfm/subject/19
http://www.ncbi.nlm.nih.gov/pubmed/11041904?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11041904?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12402702?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22431837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22431837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14531504?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14531504?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14531504?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14758581?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14758581?dopt=Abstract
http://www.fightdementia.org.au/common/files/NAT/Timely_Diagnosis_Can_we_do_better.pdf
http://www.fightdementia.org.au/common/files/NAT/Timely_Diagnosis_Can_we_do_better.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15331807?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15331807?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15331807?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10495584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10495584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11943052?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11943052?dopt=Abstract
http://www.ahrq.gov/clinic/pocketgd.pdf
http://www.ahrq.gov/clinic/pocketgd.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22431837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22431837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11237309?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11237309?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11237309?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15352145?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15352145?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3790869?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3790869?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3790869?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18289385?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18289385?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/5349366?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/5349366?dopt=Abstract
http://www.aihw.gov.au/publication-detail/?id=6442467941
http://www.aihw.gov.au/publication-detail/?id=6442467941
http://www.biomedcentral.com/1471-2296/13/12/prepub

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Importance of dementia as an issue
	The role of the GP in identifying and managing dementia
	Addressing barriers to diagnosis and guideline adherence
	Screening vs case finding as a means of identifying dementia
	Rationale for the educational intervention
	Aims of the study

	Methods/Design
	Study Design
	Setting
	Recruitment of participants
	GPs

	Patients and support persons
	Case finding and screening
	The intervention
	Intervention GPs
	Waitlist GPs

	Research instruments
	The GPCOG
	The CAMCOG
	The Geriatric Depression Scale
	The WHOQOL-BREF
	The Beck Depression Inventory
	The General Practice Assessment Questionnaire
	Activities of Daily Living (ADL)

	Data collection
	Patient assessment
	Support person assessment
	GP audit

	Outcome measures
	Adverse events
	Sample size
	Study drop outs/withdrawals
	Subjects
	GPs

	Statistical analyses
	Do GPs trained in the use of a screening instrument detect dementia better?
	Do GPs trained in screening and management distinguish dementia from other conditions, particularly depression, compared with a waitlist group?
	Do GPs trained in screening and management adhere to the guidelines?
	Do GPs trained in screening and management provide better health outcomes?
	Do subjects with and without dementia and support persons find the screening acceptable?
	Do GPs find the process acceptable?
	Does case finding or screening produce better results?
	Test parameters of the GPCOG

	Missing data
	Steering group
	Ethics

	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


