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Abstract.
Background: Young onset dementia is associated with a longer time to diagnosis compared to late onset dementia. Earlier
publications have indicated that atypical presentation is a key contributing factor to the diagnostic delay. Our hypothesis
was that even the most common presentation of Alzheimer’s disease is associated with a substantial diagnostic delay in
patients < 65 years.
Objective: To determine the time to diagnosis, and time lags in the diagnostic pathway in typical young onset Alzheimer’s
disease in central Norway.
Methods: The main sources of patients were the databases at the Department of Neurology, University Hospital of Trond-
heim (St. Olav’s Hospital), and Department of Psychiatry, Levanger Hospital. Other sources included key persons in the
communities, collaborating hospital departments examining patients with suspected cognitive impairment, and review of
hospital records of all three hospitals in the area. Information on the time lags, and the clinical assessment, including the use
of biomarkers, was collected from hospital notes. Caregivers were interviewed by telephone.
Results: Time from first symptom to diagnosis in typical young onset Alzheimer’s disease was 5.5 years (n = 223, SD 2.8).
Time from onset to contact with healthcare services (usually a general practitioner) was 3.4 years (SD 2.3). Time from contact
with healthcare services to the first visit at a hospital was 10.3 months (SD 15.5). Time from first visit at a hospital to diagnosis
was 14.8 months (SD 22.6). The analysis of cerebrospinal fluid core biomarkers was performed after 8.3 months (SD 20.9).
Conclusion: Typical Alzheimer’s disease is associated with a substantial diagnostic delay in younger patients. Raising public
awareness, and education of healthcare professionals on the aspects of young onset Alzheimer’s disease is warranted. CSF
core biomarkers should be performed earlier in the hospital evaluation process.
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INTRODUCTION

Young onset dementia (YOD) is a term used to
denote dementia that develops before the age of 65
[1]. Although many types of dementia may start
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before the age of 65, the most common cause of
YOD is Alzheimer’s disease [2, 3]. Young onset AD,
as in late onset dementia (onset over age 65), is
characterized as a slow, progressive disease with pre-
clinical and clinical phases, stretching over decades
[4–6]. The prolonged nature, and resemblance to age-
related slowing of cognition, hinder the recognition
of symptoms as the disease develops from preclinical
to clinical stages. The symptomatic period can be fur-
ther divided into pre-dementia and dementia stages,
where the latter is characterized by the disruption of
daily life [7].

Objective symptoms of cognitive decline precede
the diagnosis of dementia by up to 10 to 12 years,
one study reporting the clinical pre-dementia phase as
long as 18 years [8–10]. Until recently, the presence
of dementia was required for the diagnosis of AD,
prolonging the period of symptoms devoid of a proper
explanation and diagnosis.

Time to diagnosis has been shown to be longer
for patients with YOD when compared to late onset
dementia [11]. Contributing factors to this include
young age, having frontotemporal dementia, or any
diagnosis other than AD [11–14]. A recent publica-
tion found that the total number of specialist services
consulted increased the time to diagnosis, probably
due to the complexity and diversity of young onset
neurodegenerative disease and maybe also lack of
competence even in specialist services [14–16].

The time from symptom onset to diagnosis is a
difficult phase at any age, but additionally so when
affecting persons under the age of 65 [17, 18]. Since
the introduction of core biomarkers in cerebrospinal
fluid (CSF), the diagnosis of AD can be made dur-
ing the pre-dementia phase of the disease, allowing
patients and carers to plan for the future at an earlier
stage [19]. Reducing the time from symptom onset
to diagnosis will be of importance at any age when
treatment emerges.

Many studies of the time to diagnosis in YOD
include patients with a heterogeneity of dementias,
and studies of AD often include multiple AD vari-
ants, both of which are associated with diagnostic
delay. As the amnestic type of AD is the typical
and most frequent presentation, factors contributing
to an increased time to diagnosis for this particu-
lar subgroup of patients is important from a public
health perspective. The main objective of this study
was therefore to determine time from symptom to
diagnosis in young onset AD with a typical presen-
tation, where amnesia will be predominant in most
cases. Our hypothesis was that even the commonest

presentation of AD is associated with a substantial
diagnostic delay in young patients.

The diagnostic assessment at hospitals often
extends to months, even years, before a correct diag-
nosis is made [14, 16]. It is crucial that clinicians
identify patients with young onset AD without fur-
ther delay. A secondary objective was therefore to
provide clinical characteristics of these patients as
they present themselves at the hospital for the first
time, rather than at the time of diagnosis.

MATERIALS AND METHODS

Organization of healthcare services

Norway has a national health service that is
readily accessible. All citizens are assigned to a
general practitioner (GP), and access to hospital ser-
vices is usually arranged through referrals by a GP.
According to national guidelines, patients < 65 years
with symptoms of dementia should be evaluated
at an appropriate hospital department. In Norway,
suspected cognitive impairment is commonly inves-
tigated in departments of neurology, geriatrics, or
psychiatry.

The target area

The target area in the present study included both
rural and urban areas whereof the city of Trondheim
is the largest with approximately 200,000 people.
There are three hospitals in Trøndelag; the Univer-
sity Hospital of Trondheim in which departments
of neurology, geriatrics, and psychiatry see patients
with symptoms of dementia, and two smaller hospi-
tals in the northern region (the hospitals of Levanger
and Namsos). These latter two hospitals have depart-
ments of neurology, geriatrics, and psychiatry, but
patients with cognitive impairment are only evalu-
ated at the Department of Geriatrics and Psychiatry.
In Levanger, a memory clinic is situated at the
Department of Psychiatry. The resident population
of Trøndelag, consisting of approximately 470,000
people, does not differ significantly from that of the
rest of the country [20].

Patients and recruitment process

Participants were recruited to the project “Young
dementia in Trøndelag” (UngDemens i Trøndelag).
The objective was to explore epidemiological aspects
of YOD in a defined catchment area in central
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Table 1
Collected data

Onset Hospital Inclusion in study

Demographics Age∗ Age at diagnosis Age at inclusion
Number and age of children Year of diagnosis Gender

Employment status MCI or dementia at diagnosis? Education
Arena of symptom recognition Marital status

Community care
Disability status

Symptoms Symptoms during
initial three years

Diagnostic assessments Cognitive tests:
MMSE, clock drawing test, CERAD

ten-item word test, Trail
Making Test A/B

Biomarkers:
CSF core biomarkers

MRI
Number of contacts:

Types of specialists involved
Psychiatric evaluation and/or treatment before diagnosis?

∗Assessed by a combination of interview with caregiver and hospital records. CERAD, the Consortium to Establish a Registry for Alzheimer’s
Disease.

Norway. Main inclusion criteria were a diagnosis of
dementia, or mild cognitive impairment (MCI) due to
AD, with onset before the age of 65. The recruitment
process was conducted from 2014 to 2018 making use
of multiple case ascertainment, including community
sources as well as multiple sources at hospital level.
The main source of patients was the Department of
Neurology at Trondheim University Hospital, and the
Department of Psychiatry at the Hospital of Levanger,
both main sites of referral for YOD in the target area.
Additional sources included other hospitals and hos-
pital units, and a wide range of community-based
entities providing services to these patients. Informa-
tion on the recruitment process is described elsewhere
[3]. Data have already been published on the preva-
lence and incidence of YOD in the target area [2,
3]. A main finding of these studies was that almost
every patient receiving a diagnosis of dementia was
evaluated at a hospital.

Inclusion and exclusion criteria

In this study we included patients receiving a diag-
nosis of AD, regardless of the presence of dementia.
Diagnoses were individually verified by researchers
(MKA and SBS) as fulfilling criteria either for
dementia or MCI due to AD [19, 21]. The verifica-
tion process included both review of hospital notes
and interview with a close caregiver.

Cases in which onset or time of the diagnosis could
not be reliably identified were excluded.

Variables and data

Tables 1 and 2 give an overview of collected vari-
ables and recorded time lags in the diagnostic process.

Age at onset was defined as the age when the first
symptom(-s) appeared and was determined based on
a combination of hospital notes and interview with
a caregiver (most often a family member). In the
loosely structured interview (conducted by the main
researcher), substantial effort was made to reliably
determine when symptoms appeared. In cases where
hospital notes revealed that patients had recognized
symptoms earlier than the caregiver, the age of onset
was determined based on the patients recorded state-
ments.

Arena of symptom recognition was dichotomized
into work related and/or non-work related arenas.
Information on these variables were based on infor-
mation provided by the caregiver in the interview, and
if addressed, in hospital notes.

Symptoms of AD were defined by a decline in
premorbid functioning in the respective cognitive
domain, as reported by the patient, caregiver, and/or
by cognitive tests. Presence of symptoms was deter-
mined by all available data (caregiver interview,
hospital notes, and cognitive tests). Poor performance
on cognitive tests was not a requirement, as these
often are not performed during the initial years. Also,
subjective symptoms naturally precede verification
on cognitive tests.

Initial contact with healthcare services was defined
as the first time the patient, or others, reported
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Table 2
Time lags

• Time from disease onset to initial contact with a GP, or other
healthcare professional.

• Time from the initial contact with a GP (or other) to a hospital
referral.

• Time from a hospital referral to first consultation with
a hospital physician.

• Time from first consultation with a hospital physician to
recognition of a primary cognitive disorder.

• Time from recognition of a primary cognitive disorder
to diagnosis of AD.

• Time from first consultation at a hospital to MMSE.
• Time from first consultation at a hospital to lumbar

puncture and cerebral MRI.

symptoms to a physician. Recognition of a pri-
mary cognitive disorder by a hospital physician was
defined as the moment the physician requested and/or
performed an adequate examination of dementia
symptoms.

Cognitive tests and MRIs were often conducted
on multiple occasions during the hospital evaluation
process. Only the first test score, and results from the
first MRI, were registered in this study.

RESULTS

Demographics

A total of 223 patients met the inclusion cri-
teria, whereof 142 (63.7%) were females and 81
(36.3%) males. Four patients with AD pathology in
CSF core biomarkers, but atypical presentations were
excluded; three patients with posterior cortical atro-
phy and one with frontotemporal dementia. Mean age
at onset, age at diagnosis and age at study inclusion
were 58.4 years (SD 4.3, range 47–64), 63.3 years
(SD 4.7, range 50–73), and 66.4 years (SD 5.3, range
50–79), respectively. Patients received their diagnosis
during the years 2001 to 2018, the majority between
2012 and 2017. Of the 45 patients (20.2%) who were
diagnosed with MCI due to AD, 43 were diagnosed
between 2012 and 2018. Interview with a close care-
giver was performed in 211 (94.6%) of cases, with a
mean time of 3.1 years post diagnosis.

Twenty-three patients (10.7%) had children under
the age of 18, nine patients (4.2%) had children under
the age of 12, and two (0.9%) had children under the
age of six at the time of symptom onset (missing:
eight). Almost two thirds of the patients (n = 142,
64.0%) were living at home, 43 (30.3%) of them
receiving home care services. The rest of the patients
(n = 80, 36.0%) were living in nursing homes. In one

case the researchers were not able to determine the
living situation.

Mean length of education was 11.5 years (SD 3.3,
missing: two).

Almost a third of patients (n = 72, 32.4%) initiated
medical evaluation themselves, while 18 (8.1%) did
so in collaboration with their families. In other cases
(n = 82, 36.9%), family members alone alerted the
medical services. In 14 cases (6.3%) persons con-
nected with the workplace (employer, co-workers,
representatives from the Norwegian Labour and Wel-
fare Administration) notified the GP. In 10 cases
(4.5%) work-related persons contacted the GP in col-
laboration with family members, and in two cases
they did so in collaboration with the patient. The
GP suspected symptoms of dementia, and indepen-
dently made the referral in only 11 cases (5.0%).
In remaining cases (n = 13, 5.9%), others initiated
the contact (such as friends, neighbors, hospital
physicians). In one case, the researchers were not
able to identify the initiating contact. Patients were
referred to the hospital by their GP in 200 cases
(89.7%).

A total of 156 patients (70.0%) were employed
when symptoms emerged. Of these, 105 (67.3%)
reported that symptoms of AD initially became appar-
ent at work, before being observed in other arenas.
Additionally, 26 patients (16.7%) reported symptoms
emerging both at work and in non-work arenas con-
comitantly. In six cases (3.8%) the researchers were
not able to identify the arena of debut.

More than six out of ten patients (n = 143, 65.0%)
had public disability benefits at the time of study
inclusion. Of these, only 80 (55.9%) were granted
benefits because of acknowledged symptoms of
AD, while 54 (37.8%) were on disability before
they were diagnosed with AD, of which eight
(14.8%) were granted benefits for non-AD symptoms
that were later considered to be clearly AD-related.
Four patients resigned from work due to covert symp-
toms of AD, resulting in financial loss. In three cases,
the researchers were not able to determine the disabil-
ity status.

Symptoms and diagnostic assessments

Table 3 shows symptoms during the initial three
years of disease as reported by the patient, close fam-
ily member, or by cognitive evaluation. Symptoms
were typical for AD. In some patients, manifest amne-
sia was only evident subsequent to a period of diffuse
symptoms.
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Table 3
Symptoms during the initial three years

Symptom Percentage of cases

Amnesia 94.6
Disorientation 58.5
Apathy 50.4
Depression 38.4
Apraxia 33.5
Aphasia 25.4
Emotional instability, irritability 18.3
Personality changes 15.2

Table 4
Cognitive tests and biomarkers

Cognitive test N % Mean score Range

MMSE 223 100 23.0∗ (SD 5.0) 8–30
% pathological

Clock drawing test 219 98.2 62.3
CERAD ten-item word test

Immediate recall 142 63.7 88.7
Delayed recall 138 61.9 95.7
Recognition 84 37.7 92.9

Trail Making Test
A 194 87.0 45.9
B 191 85.7 76.3

Biomarkers
CSF core biomarkers 191 85.7

A�42 67.5
Phosphorylated tau protein 61.8
Total tau protein 73.8
All three 39.8

Cerebral MRI∗∗ 214 96.0 46.3
∗50.4% scored ≥ 26 points. ∗∗The remaining nine patients not
receiving an MRI were evaluated by CT. CERAD, the Consortium
to Establish a Registry for Alzheimer’s Disease.

Table 4 gives an overview of details on cognitive
tests, as well as biomarkers.

Number of contacts and psychiatric evaluation

The mean number of hospital evaluation points in
the diagnostic workup is illustrated in Fig. 1. The
mean number of visits before the physician acknowl-
edged the symptoms as AD-related, and initiated
investigation of a cognitive disorder, was 2.0 (SD 4.7,
range 1–4). Eighteen patients (8.1%) received evalu-
ation and/or treatment for psychiatric symptoms with
a mean duration of 15.1 months (SD 16.4, range 1–48
months).

Types of specialists involved in assessing the
diagnosis

A diagnosis of AD was made at a department
of neurology (n = 107, 48.0%), psychiatry (n = 67,

30.0%), or internal medicine (mainly by geriatric
physicians, n = 49, 22.0%). In 67 cases (30.0%) more
than one department was involved in the diagnostic
process (range 2–6).

Time lags

Mean time lags, and number of contacts at the hos-
pital before the diagnosis was made, are visualized in
Figs. 1 and 2. The time lags illustrate the pathway to
diagnosis. In cases where the GP was not contacted,
and he/she independently issued a referral to the hos-
pital, the time from symptom debut to referral was 5.0
years (n = 11, range 5–204, SD 55.3, not illustrated
in Fig. 2).

Mean time from first contact with a hospital to
the performance on the Mini-Mental State Exami-
nation (MMSE) and the Consortium to Establish a
Registry for Alzheimer’s Disease (CERAD) ten-item
word test was 2.8 months (range 0–109 months, SD
12.3) and 6.5 months (range 0–136, SD 19.5), respec-
tively. A total of 191 patients (85.7%) were evaluated
with MMSE at the first visit. The mean time from
first visit to a hospital to the performance of MMSE
for patients who received a psychiatric evaluation
and/or treatment was 21.0 months (range 0–109, SD
29.3). Almost half of MRIs (n = 104, 48.6%) were
performed before the first visit to a hospital. Of these,
47 (45.2%) were not pathological, and 22 (21.2%)
only marginally pathological (medial temporal atro-
phy classified as Scheltens 2 [22]).

DISCUSSION

To our knowledge, this is the largest study on the
time from symptom debut to diagnosis in patients
with typical AD with young onset. Diagnoses were
individually verified with a high level of clinical accu-
racy, including biomarkers in over 80% of the cases.
The geographical target area covers both urban and
rural areas, has three hospitals of varying sizes pro-
viding approximately equal access to healthcare, and
the resident population is largely representative for
that of the rest of the country [20]. In our opinion, the
findings of this study are both relevant and applicable
for other parts of the world with a similar healthcare
system.

The main finding in this study is a substantial diag-
nostic delay of 5.5 years for patients with typical
young onset AD. This is considerably longer than pre-
vious studies in which delays have ranged from 1.5



970 M. Kvello-Alme et al. / Time to Diagnosis in Young Onset Alzheimer’s Disease

Fig. 1. Time lags from symptom to diagnosis of young onset Alzheimer’s disease. GP, general practitioner; MRI, magnetic resonance imaging;
Lp, Lumbar puncture; CERAD, Consortium. Time from onset to diagnosis; n = 223, range 2–17, SD 2.8 (years). Time from symptom to
contact; n = 188, range 6–132, SD 2.3 (months). Time from contact to referral; n = 182, range 0–110, SD 15.2 (months). Time from referral
to first visit at hospital; n = 203, range 0–52, SD 3.8 (months). Time from first visit to hospital to recognition of dementia symptoms; n = 222,
range 0–109, SD 12.1, months). Time from primary recognition of dementia symptoms to diagnosis; n = 223, range 0–140, SD 20.1 (months).
Time from first visit to hospital to MRI; n = 214, range 0–125, SD 13.8 (months). Time from first visit to hospital to CERAD; n = 142, range
0–136, SD 19.5 (months). Time from first visit to hospital to lumbar puncture; n = 191, range 0–139, SD 20.9 (months).

Fig. 2. Pre-hospital time lags according to person initiating contact with healthcare services. Work-related person: Time from onset to
contact; n = 13, range 12–72, SD 19.4. Time from contact to referral; n = 13, range 0–12, SD 3.2. Patient: Time from onset to contact; n = 68,
range 6–108, SD 21.5. Time from contact to referral; n = 66, range 0 –110, SD 20.5. Family member: Time from onset to contact; n = 76,
range 12–132, SD 29.9. Time from contact to referral; n = 75, range 0–51, SD 9.1.

to 4.2 years (Table 5) [11–14]. Low age and clinical
heterogeneity have been hypothesized to be factors
associated with a longer time to diagnosis in patients
under 65 years, but do not offer plausible explana-
tions for the time to diagnosis in the present study [1,
16, 23]. Patients in both this and the previous studies
had predominantly amnestic symptoms. In addition,
age at onset and age at diagnosis were higher in the
present study compared to the two studies that pro-
vided this information for typical AD [12, 14]. With
the exception of one study from Australia, all studies
were conducted in a population-based setting, indi-
cating that healthcare capacity was not a source of
bias between them [14].

There may be various factors underlying the delays
in the diagnostic pathway. Segmentation of the time
to diagnosis into time lags may offer greater insight

for understanding the fundamentals of diagnostic
delay.

Time lag prior to contact with medical services

A significant finding in our study was the pro-
longed time from onset of symptoms to the time that
patients or their family requested a medical evalua-
tion. On average, the symptoms had persisted for 3.4
years before contact with medical services was initi-
ated, accounting for well over half the total delay.
Although research on this time lag is scarce, it is
substantially longer than two other studies (from Nor-
way and Australia) reporting approximately 12–13
months (Fig. 3) [12, 13]. There could be several rea-
sons for this. The slow and covert nature of the onset
of symptoms impedes timely recognition. The actual
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Table 5
Time to diagnosis in young onset AD with typical progression in various studies

Study Country Diagnosis N Mean time to diagnosis (y)

Current study Norway MCI/ dementia 223 5.5
Loi et al., 2020 [14] Australia Dementia 55 2.9
Draper et al., 2016 [13] Australia Dementia 47 1.5∗
Van Vliet et al., 2013 [11] The Netherlands Dementia 139 4.2
Rosness et al., 2008 [12] Norway Dementia 37 3.3
∗Median time.

debut of symptoms might therefore be easier to iden-
tify retrospectively after a diagnosis has been made,
providing caregivers with the opportunity to reflect
upon when symptoms first emerged. In the present
study, the onset of symptoms was assessed by asking
proxies at a later stage compared to the earlier study
from Norway; 3.1 years versus 1.9 months after diag-
nosis [12]. It was a consistent finding in the current
study that onset was considered to be earlier when
caregivers were interviewed by the researcher dur-
ing a later phase. Not infrequently a discrepancy of
several years was reported when compared to the hos-
pital notes, contributing to a significant increase both
in the time before contact, and in consequence, to
the total diagnostic delay. A study from the United
States showed that time from onset to problem recog-
nition in AD increased with the time that had passed
since the diagnosis, caregivers reporting a mean time
of 2.25 years if the diagnosis was made 49 months
or more prior to the interview [24]. Methodological
differences might therefore be a source of substantial
bias between studies, those benefitting from hindsight
perhaps providing a more accurate estimation.

In the effort to reduce time to diagnosis, this study
demonstrates the relevance of raising public aware-
ness of the typical symptoms of young onset AD. The
amnestic variant of AD is the most common subtype
of YOD, and any successful effort to diminish the
burden of diagnostic delay in this group of patients
is therefore likely to have a greater impact on pub-
lic health. The beneficial effects of cholinesterase
inhibitors in AD, especially if implemented in ear-
lier phases, may additionally provide incentives for
patients and caregivers to seek an early diagnosis
[25–29]. Public knowledge on the availability of
pharmacological treatment should therefore be an
important priority for healthcare authorities.

Anosognosia is a common symptom in AD.
Patients with young onset AD have a higher level
of awareness of their symptoms in earlier stages
than patients with late onset disease [30]. In the
present study, approximately 40% of patients sought
a medical opinion for their symptoms themselves,

demonstrating that many patients do acknowledge
emerging symptoms. Moreover, they recognize them
significantly earlier than their family members.
Almost 70% of patients were employed when symp-
toms appeared, and more than two thirds of these
reported difficulty at work before symptoms became
apparent elsewhere, consistent with the finding that
persons related to the workspace acknowledged
cognitive changes sooner than family members. How-
ever, only a small percentage of employers actually
notified the GP, which was the initial point of contact
in most cases. Consistent with the findings in this
study, it has been shown that patients with AD have
significantly more severe work-related difficulties
compared to patients with frontotemporal dementia
[12].

Only four patients described financial loss due to
the diagnostic delay. The potential effects of eco-
nomic considerations, and/or perceived stigma, both
of which are aspects associated with a reluctance to
pursue a diagnosis, were regrettably not explored in
the current study. Previous studies have found an age-
related association between YOD and these factors,
and one study found that persons with YOD leave
their jobs with a hazard ratio of 2.26 compared to
healthy controls, but additional research is warranted
[31–33].

Time lag following contact with medical services

After patients and/or others contact the healthcare
services, the healthcare system is responsible for any
subsequent delays. In the present study, physicians
used more than two years to diagnose AD.

The role of the GP
The second step in the diagnostic pathway is

the referring physician. Patients were referred to a
hospital with a substantial delay of 7.5 months, occa-
sionally stretching up to nine years. In the most
extreme instances, the patients were mainly referred
for the evaluation and treatment of behavioral distur-
bances during later stages of dementia, the underlying
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Fig. 3. Time lags in other studies. ∗Median.

diagnosis being a secondary objective. A prolonged
period from presenting to a medical doctor until spe-
cialist referral has been previously shown in a study
from Norway [12]. In this latter study the delay was
even longer (19.1 months). It is worth noticing that
less than 5% of the patients in the present study were
independently recognized by the GP. In these cases,
time from onset to referral was 5.0 years, indicat-
ing that GPs might not be trained to detect cognitive
impairment at earlier stages. Interestingly, in cases
where the patients themselves contacted the GP, the
GP referred patients to the hospital later compared to
cases where the GP was contacted by employers or
family members. The reasons for this may be complex
but indicate that GPs are less alert if patients report
cognitive symptoms themselves. This contrasts with
our findings that patients acknowledge symptoms ear-
lier than their families.

Nevertheless, a time lag of seven months from the
time of contact with the GP to the issuing of a referral,
identifies an obstacle to early diagnosis. Educating
GPs on the particular aspects of young onset AD,
such as the increasing incidence from the threshold
age of 50, symptom profile, a high level of patient
awareness, arena of debut, and the positive effects of
cholinesterase inhibitors might be warranted.

The role of the hospital
Patients were evaluated at the hospital three months

after a referral was issued, such that it took as long as
ten months from patient contact with medical services
to receiving a clinical assessment of their symptoms.
An additional three months passed before hospital
physicians recognized the symptoms as being pri-
marily cognitive, thus exceeding a year from initial
contact to an adequate examination. In total, hos-
pitals spent nearly one and a half years with over
five points of contact with the patient, to correctly

identify AD. This is less than a previous study from
Norway, but more than a study from Australia (Fig. 3).
Almost one third of patients were evaluated by physi-
cians of different specialties, ranging from two to six
departments, displaying a diagnostic pathway “from
pillar to post”, as characterized in an early study
from England, and reaffirmed in a more recent study
from Australia [14, 16]. In this respect, it is clear that
there remains considerable room for improvement.

Cognitive tests are tools for documenting cogni-
tive decline over time. As hospitals spent a substantial
time evaluating these patients, occasionally extend-
ing over several years, rather than focusing on test
scores at the time of diagnosis, as many studies do,
this study provides data on test scores when con-
ducted for the first time [11, 34]. Consistently, mean
MMSE score was higher in the present study when
compared to a study on young onset AD and a study
of YOD in which MMSE scores were registered at the
time of diagnosis (23.0 versus 21.3 and 21.1, respec-
tively) [11, 12]. Test scores have previously been
shown to be associated with age, younger patients
doing better than older patients at the time of diag-
nosis [11, 34, 35]. MMSE was conducted relatively
early in the investigatory process, and the majority of
patients performed well at this point. MMSE there-
fore seemed to have the potential effect of freezing
further investigations of cognitive impairment, and
paradoxically, delaying the diagnosis. The CERAD
ten-item word test was largely pathological when
performed for the first time but was not performed
until 6.5 months into the investigative process. Clock
drawing test and Trail Making Tests were less sensi-
tive, and not infrequently normal.

Relatively intact cognitive capabilities could partly
be a reflection of the substantial portion of patients
(20%, n = 45) who were diagnosed with MCI due to
AD. The ability to diagnose AD in the predementia
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stages of the condition according to new diagnos-
tic criteria is a valuable step in reducing diagnostic
delay.

As large parts of the world continue to develop
as societies with high cognitive demands, it is possi-
ble to hypothesize that patients at all ages, younger
and employed patients in particular, will present
themselves to healthcare services at earlier, and less
impaired phases in the future. Hospital physicians
will need to adjust to this reality.

MRI scans were available to the hospital physician
by the first visit in approximately half the cases, and
they were often normal. A low diagnostic value of
imaging in early stages of young onset AD agrees
with previous studies [36]. The analysis of CSF
core biomarkers was performed at a later stage (8.3
months), probably precipitating a diagnosis of AD
in the months thereafter. CSF analysis, in combi-
nation with the CERAD ten-item word test, might
therefore be the key to early diagnosis, and in our
opinion should be a priority in the medical evaluation
of suspected cognitive impairment.

In conclusion, the present study demonstrates the
challenges of diagnosing patients with the most fre-
quent subtype of YOD. A time to diagnosis of 5.5
years affects quality of life for patients and their
families and impedes the success of any emerging
pharmacological treatment in the future. The study
identified several obstacles to the rapid diagnosis of
young onset AD, some concerning public and family
awareness, and multiple delays originating within the
medical services, some of them overlapping. Public
healthcare authorities could play a key role in edu-
cating the public and relevant parts of the medical
community. A survey from Australia found a year’s
decrease in the diagnostic delay for patients evalu-
ated in a specialized YOD service, calling for a more
specialized assessment of young patients with cogni-
tive symptoms [14]. Although there are several points
of target, as the current study indicates, the current
authors share this view.
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