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Abstract

Background More than 48,000 people in Ireland are liv-
ing with dementia, and the number is likely to rise to
130,000 by 2041. Dementia frequently remains undiag-
nosed, depriving many of early interventions and the
opportunity to plan for the future. Neuroimaging is helpful
in the diagnosis of dementia, yet it is often insufficiently
utilised. General practitioners (GPs) often decide which
patients should be referred on for specialist assessment and
as such play a crucial role in dementia diagnosis.

Aims To establish the accessibility of neuroimaging in
dementia by GPs, current referral patterns, confidence in
referral and opinions on radiology reports.

Methods The research design was a postal survey among
GPs in single and group practices in urban, rural and semi-
rural areas in the east and southeast of Ireland. GPs were
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identified from the Irish Medical Directory and posted
individual anonymous questionnaires.

Results A third of participants reported that they had no
direct access to neuroimaging. Access differed between
public and private patients. GPs primarily referred to
computed tomography and magnetic resonance imaging,
but only 14.6 % based these referrals on published guide-
lines. A total of 47.8 % of participants were not very
confident in their ability to choose the most appropriate
modality.

Conclusion Access to neuroimaging investigations for
suspected cases of dementia varies between locations and
public and private systems. To improve diagnostic rates
and ensure appropriate utilisation of imaging resources,
GPs require access to clinical and referral guidelines to
ensure appropriate use of neuroimaging and the best pos-
sible patient outcomes.

Keywords Dementia - General practice - Diagnosis -
Neuroimaging - Access

Introduction

In Ireland, it has been estimated at almost 48,000 people
are currently living with dementia. This number is likely
to rise to more than 130,000 by 2041 [1]. Ireland is pre-
dicted to have the largest growth in the older population
of all European countries in the coming decades [2]. The
overall cost of dementia in Ireland is estimated at €1.69
billion per annum [3]. While decreasing prevalence rates
are reported, mainly due to higher education levels,
healthier diets and increased physical exercise, the num-
ber of people with the disease will increase due to
increased life expectancy [4-6].
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Despite its impact, dementia remains vastly underdiag-
nosed. According to the UK Alzheimer’s Society, only
44.2 % of UK people with dementia are formally diag-
nosed, with a similar situation in Ireland [3, 7]. Though
there is currently no cure for dementia, this ‘treatment gap’
is a significant barrier to improving lives of people with
dementia and their carers [8]. People with undiagnosed
dementia have no access to the treatment, care and
organised support that formal diagnosis provides, and they
cannot avail of currently available interventions which can
be efficient in improving symptoms [8].

Neuroimaging plays a crucial role in the diagnosis and
understanding of dementia, allowing identification of brain
changes as part of the clinical diagnosis, and can assist in
establishing dementia subtypes which is important for
treatment, prognosis and care planning [9]. Structural
imaging using computed tomography (CT) or magnetic
resonance imaging (MRI) helps to exclude other cerebral
pathologies in the assessment of people with suspected
dementia [10, 11]. Nuclear medicine scans can help dif-
ferentiate Alzheimer’s disease (AD), vascular dementia
and frontotemporal dementia if a diagnosis is unclear [10].
Structural and functional imaging also proves useful in
preclinical detection, allowing earlier treatment [11]. MRI
or CT imaging is recommended for routine evaluation
where AD is suspected [12, 13]. MRI scans in particular
are a marker of AD progression [12, 14].

In the absence of national guidelines, many Irish general
practitioners (GPs) follow the National Institute for Health
and Clinical Excellence/Social Care Institute for Excel-
lence (NICE/SCIE) guidelines, which recommend struc-
tural imaging in the assessment of people with suspected
dementia [10]. NICE/SCIE also recommends nuclear
medicine single-photon emission computed tomography
(SPECT) and positron emission tomography (PET) scans to
differentiate AD, vascular dementia and frontotemporal
dementia if the diagnosis is in doubt. Such a subtype
diagnosis should be made by health-care professionals with
expertise in differential diagnosis [1, 15]. This is in keeping
with the Irish College of General Practitioners (ICGP)
views on the diagnosis and management of dementia [16].
Despite these guidelines, neuroimaging is not sufficiently
utilised in the diagnosis of dementia, although neu-
roimaging investigations of the brain and spine in sus-
pected neoplasm, vascular disease and inflammatory
disease, requested by GPs and hospital specialists, have
demonstrated similar diagnostic yield and impact posi-
tively on patient management [17-19].

GPs have a crucial role in the early diagnosis of
dementia [20]. They are important gatekeepers since they
decide which patients should be referred for specialist
assessment and treatment [8, 21]. A UK study found that
only 4 % of patients with probable or confirmed dementia
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on a primary care register were first diagnosed in secondary
care, and that two-thirds of those identified in primary care
were referred immediately [22]. In a 2012 opinion piece,
O’Connell suggests that to enable the diagnosis of most
cases of dementia, it is imperative that GPs are adequately
trained in clinical assessment skills and have access to key
diagnostics [20]. The current survey aimed at establishing
the accessibility of neuroimaging for suspected cases of
dementia, reasons for referral and current confidence and
knowledge in this area.

Methods
Study design

The research design was a postal survey, and a question-
naire pertinent to the research enquiry was developed.

Questionnaire

The questionnaire included open and closed questions and
consisted of sections designed to ascertain the demographic
characteristics of the sample, satisfaction with diagnostic
capabilities within the health service as well as access to
neuroimaging, current referral patterns and use of proto-
cols, and the usefulness of reports on neuroimaging
investigations. The questionnaire was completely
anonymous.

Participants

The survey targeted GPs in Ireland with practices located
within the INTERREG Ireland—Wales project area, which
included approximately two-thirds of all GPs in the
Republic of Ireland (counties in the region are: Carlow,
Dublin, Kildare, Kilkenny, Meath, South Tipperary,
Waterford, Wexford, Wicklow and the adjacent counties of
Cork and Kerry). Some respondents gave their home
address, which could be located outside the project area,
e.g. County Monaghan, rather than their practice address
from within the area. Individual and group practice
addresses were identified through the Irish Medical
Directory 2011-2012. A total of 1684 questionnaires were
posted to individual GPs in rural, semi-rural and urban
areas in March 2013. Respondents were given 4 weeks to
return the questionnaire. There was no follow-up.

Statistical analysis
Data analysis was carried out using IBM SPSS Statistics

Version 20. Descriptive statistics are reported for most
analyses. Chi-square analysis including standardised
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residuals was used to establish associations between cate-
gorical variables. Open questions were examined using
thematic analysis.

Results
Demographics

A total of 302 questionnaires were returned corresponding
to a response rate of 18 %. Just over half of respondents
(56.6 %, 167/295) were male. The respondents’ year of
qualification ranged from 1965 to 2012 (32.7 %,
1975-1984; 26.9 %, 1985-1994; 18.5 %, 1995-2004). The
mean number of years participants had spent in their cur-
rent job was 18.2 years (SD 11.47, range 0.5-44).

Just over half of practices (55.8 %, 164/294) were
located in urban areas, and almost a third (29.3 %, 86/294)
were located in semi-rural locations (i.e. towns with a
population of 1500-5000). The majority of participants
(88.3 %, 265/300) worked in mixed practices, i.e. in pri-
vate practice and under the Irish General Medical Scheme
(GMS) which entitles patients with an income below a
particular figure to receive certain health services free of
charge. Only 6.3 % (19/300) of respondents worked
exclusively under the GMS, while just 4.7 % (14/300)
worked solely in private practice.

A total of 44.8 % (133/297) of respondents reported that
between 25 and 49 % of their patients were aged over
65 years of age, with GPs in rural areas more likely to
report this (66.7 %, 28/42, SR = 2.1). Nearly all partici-
pants (94.7 %, 284/300) were involved in the diagnosis of
mild cognitive impairment (MCI) or dementia.

Diagnostic capabilities within the health service area

The majority of respondents rated the proficiency in the
diagnosis of MCI or dementia within their Health Service
Executive (HSE) region as excellent (11.5 %, 34/296) or
good (49.7 %, 147/296); however, over a third (34.1 %,
101/296) rated them as fair and 4.7 % (14/296) as poor.
GPs located in major urban areas rated the HSE’s capa-
bilities favourably, while GPs outside of these counties
rated them more negatively. Approximately, two-thirds of
respondents in counties Dublin and Cork (65.3 and 65.2 %,
respectively), the two largest urban centres, rated the
HSE’s capabilities as excellent or good, whereas 80 % of
respondents in county Kildare and 100 % in county Mon-
aghan rated them as fair or poor. GPs working in private
practice (38.5 %, 5/13, SR = 5.6) were more likely to rate
the HSE’s capabilities as poor than their GMS or mixed
practice counterparts.

Qualitative analysis revealed that participants stated
most frequently that faster access to specialists and ser-
vices, in particular to geriatric services, would improve the
number of people who receive a diagnosis of MCI or
dementia. Other aspects that were mentioned to improve
the rate of diagnosis were better access to imaging (par-
ticularly for patients under the GMS) (n = 30), better
access to assessment or diagnostics (n = 28), further
memory clinics (n = 22) as well as a dedicated team, clinic
or service (n = 19).

Access to neuroimaging

GPs’ access to neuroimaging for direct referral is displayed
in Fig. 1. Numerous GPs commented that CT and MRI
scans were only directly available for private patients, and
that public patients could only avail of these scans through
a referral to secondary or tertiary care.

Referral for neuroimaging

GP opinions on the importance of neuroimaging for the
diagnosis of dementia, as opposed to other investigations,
are displayed in Fig. 2.

Almost half of respondents (48.6 %, 143/294) referred
patients with suspected dementia for neuroimaging, and
41.2 % (122/296) referred patients with suspected MCI.
GPs who qualified as a practitioner between 1965 and 1974
were less likely to refer patients with suspected dementia
(30 %, 11/43, SR = —2.2). The reasons for referral in
suspected MCI or dementia are displayed in Fig. 3. It is
important to note in this question that responses were not
mutually exclusive.

GPs who considered neuroimaging for the diagnosis of
dementia as opposed to other diagnostic tests as very
important were more likely to refer patients to establish a
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Fig. 1 Reported availability of neuroimaging modalities for direct
referral
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Fig. 2 Importance of neuroimaging for the diagnosis of dementia
compared to other investigations
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Fig. 4 Confidence in the ability to choose the most appropriate
neuroimaging modality

differential diagnosis (65.9 %, 27/41, SR = 2.2), whereas
GPs who considered it somewhat important were less likely
to refer on the basis of clinical guidelines (2.5 %, 1/40,
SR = —2.0). The vast majority (93.1 %, 149/160) of those
who referred patients with suspected MCI or dementia
were not aware of any dementia-specific protocols for
referrals.

Asked which modalities they referred to, 75.6 % (118/
156) of respondents stated that they referred to MRI, fol-
lowed by 71.8 % (112/156) who referred to CT (several
modalities could be selected). Only one participant referred
to nuclear medicine.
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Confidence in their ability to choose the most appro-
priate modality is displayed in Fig. 4. Just over half of
respondents who referred patients (50.8 %, 60/122) stated
that there were modalities that they would like to have
access to, but currently did not. Those who stated which
particular modalities were unavailable to them mainly cited
CT and MRI through the public health system. Others
indicated PET and SPECT. In Ireland, public patients
generally require a referral to secondary or tertiary care to
access neuroimaging, whereas private patients can avail of
direct access.

Most of the participating GPs (66.8 %, 197/295) had
access to radiology reports on neuroimaging investigations.
The majority of those who had access found the informa-
tion helpful (69.3 %, 138/199) or very helpful (25.6 %,
51/199) and rated their understanding of the report as good
(59.3 %, 118/199) or excellent (18.1 %, 36/199). Over a
fifth of participants (21.6 %, 43/199) rated their under-
standing of the radiology report as poor.

Of those who were involved in explaining the report to
patients and their family members, approximately half
found it easy (49.2 %, 91/185) or very easy (7 %, 13/185)
to explain the report. However, more than a third (38.4 %,
71/185) found it difficult and a further 5.4 % (10/185) very
difficult. GPs who were very confident or somewhat con-
fident in understanding neuroimaging in dementia were
more likely to find it very easy (37.5 %, 3/8, SR = 4.4) or
easy (49.4 %, 43/87, SR = 4.4) to explain the report.

Discussion

Almost all survey participants were involved in the diag-
nosis of dementia or MCI. Yet, approximately a third of
participants did not have access to CT or MRI scans in spite
of the NICE/SCIE guidelines recommending these for the
investigation of dementia [10]. Very few GPs had access to
nuclear medicine scans. Since these are required to establish
a sub-type diagnosis which should be made by a specialist,
GP access to these might not be warranted [1]. Most par-
ticipants considered neuroimaging for the diagnosis of
dementia as important or very important in comparison to
other investigations. It should be noted, however, that this
question did not qualify the importance of neuroimaging in
relation to the disease stage. The importance of neu-
roimaging for dementia may be considerably reduced in
cases of unmistakable, advanced dementia, for example.
GPs with access to neuroimaging cited CT as the most
available modality followed by MRI. There was a dis-
crepancy in the availability of neuroimaging between public
and private patients. Private patients could avail of direct
access to neuroimaging, whereas public patients required a
referral to secondary or tertiary care.
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Although nearly half of the respondents referred patients
with suspected MCI or dementia, very few did so in line
with clinical guidelines, and the vast majority of respon-
dents were not aware of dementia-specific protocols.

While the current results reveal that numerous GPs refer
patients with suspected dementia for neuroimaging, an
overwhelming issue is that access appears to be varied and
frequently insufficient and differs between the public and
the private systems. This is in line with a report by the Irish
College of General Practitioners (ICGP) which found that
access to diagnostics for public patients was unacceptably
long when compared to private patients [23].

Best practice guidelines currently recommend the early
detection and diagnosis of dementia [3, 10, 24]. NICE/
SCIE guidelines state that a diagnosis of dementia can
often be appropriately made in primary care. Referral to a
specialist, such as an old-age psychiatrist or neurologist, is
required if the diagnosis is in doubt. GPs thus require the
necessary skills to diagnose dementia or have sufficient
knowledge to be able to refer people to services that can
provide more comprehensive diagnostic information [3].
However, there are currently no national guidelines in
Ireland to assist GPs with the diagnosis of dementia,
although the development of clear guidelines on the
recognition and management of dementia has been rec-
ommended, and clinical governance requires that practi-
tioners in all domains of clinical work follow evidence-
based guidelines [3, 25-27].

The accurate diagnosis of dementia presents a chal-
lenge for GPs and specialists [16]. Difficulties identified
include differentiating normal ageing from symptoms of
dementia, a lack of confidence, the belief that nothing can
be done for a person with dementia, concerns about the
impact of the diagnosis on the patient and the fear of
making a wrong diagnosis [28]. According to a reference
guide by the ICGP, the recognition of an emerging
dementia syndrome is dependent upon history taking (the
patient’s report and a collateral history), a physical
examination, appropriate investigations (e.g. blood, ECG
and neuroimaging examinations), a medication review, a
cognitive assessment as well as specialist input for com-
plex cases where uncertainty about the diagnosis exists
[16]. Irish GPs experience difficulties in disclosing a
diagnosis of dementia to their patients with disclosure
rates ranking poorly in comparison to those reported in
other countries. GPs’ perceptions of the patient’s level of
comprehension were found to be the key factor influ-
encing their disclosure pattern [28].

Similar to our finding that the vast majority of respon-
dents were not aware of dementia-specific protocols for
referrals of suspected MCI or dementia cases to neu-
roimaging, an ICGP report found that awareness of

protocols for access to radiology was uniformly low among
GPs [23]. According to the report, only 8.1 % of GPs were
aware of direct access protocols for CT in public hospitals
and 7.4 % for MRI. In contrast, 18.2 % of GPs were aware
of direct access protocols for CT in private hospitals and
26.8 % for MRI, underlining yet again the discrepancy
between the public and private health-care sectors. This
highlights the lack of awareness among GPs of the pres-
ence of direct access protocols for suspected dementia
previously identified by the ICGP and further emphasise
the need for national referral guidelines for access to
radiology and other diagnostics, by GPs [23].

In the current health-care system, the radiology report is
generally the only method of communication from the
radiologist to the GP and as such plays an important role
[29]. A recent US study on GPs’ perspective on radiology
reporting found that the majority of respondents (79 %)
were satisfied with radiology reporting and recommenda-
tions in general [30]. The high reported level of under-
standing and helpfulness of the radiology report among
GPs in the current study would suggest that the report
might be sufficient for them to establish a diagnosis of
dementia. Rather worryingly, 33.2 % of respondents indi-
cated that they did not receive a radiology report on
completing neuroimaging investigations. While respon-
dents were not asked to further qualify their negative
response to this question, this may relate to cases referred
to a specialist centre and neuroimaging requested at the
secondary or tertiary centre and not reported back to the GP
as would be the norm for direct referral.

The main characteristics of the sample corresponded to
previous reports and suggest a good representation of the
group in particular with respect to gender, practice type
(mixed, group, in urban, rural or semi-rural areas) and also
in relation to year of qualification [28, 31, 32]. Possible
reasons for the reduced response rate include GPs’ time
constraints, the fact that those working under the GMS do
not generally refer patients directly for neuroimaging
which could explain a lack of interest in the study [23], or
research fatigue due to the number of requests they receive
to participate in research. Responses outside the major
urban centres were particularly low.

As the current study has shown, many GPs refer patients
with suspected dementia for neuroimaging. Thus, clear
protocols for referral of suspected cases of dementia are
required and training related to these protocols should be
available to maximise the use of limited resources. While
two-thirds of GPs were satisfied with diagnostic capabili-
ties in their area, access to neuroimaging could be
improved. Neuroimaging should be available to every
patient, independent of location and whether the patient
follows the public or the private system.
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Conclusions

The current study would suggest that international referral
guidelines are not commonly used by GPs, awareness of
referral protocols is low, and their self-stated confidence in
referral to neuroimaging is varied. To optimise service
utilisation and ensure the highest standard of care for all
patients, GPs require national guidelines for the diagnosis
of dementia, greater awareness of referral protocols as well
as equal access to services at the point of need.
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