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Abstract.

Background: A timely diagnosis of dementia can be beneficial for providing good support, treatment, and care, but the
diagnostic rate remains unknown and is probably low.

Objective: To determine the dementia diagnostic rate and to describe factors associated with diagnosed dementia.
Methods: This registry linkage study linked information on research-based study diagnoses of all-cause dementia and
subtypes of dementias, Alzheimer’s disease, and related dementias, in 1,525 participants from a cross-sectional population-
based study (HUNT4 70+) to dementia registry diagnoses in both primary-care and hospital registries. Factors associated
with dementia were analyzed with multiple logistic regression.
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Results: Among those with research-based dementia study diagnoses in HUNT4 70+, 35.6% had a dementia registry diagnosis
in the health registries. The diagnostic rate in registry diagnoses was 19.8% among home-dwellers and 66.0% among nursing
home residents. Of those with a study diagnosis of Alzheimer’s disease, 35.8% (95% confidence interval (CI) 32.6-39.0)
had a registry diagnosis; for those with a study diagnosis of vascular dementia, the rate was 25.8% (95% CI 19.2-33.3) and
for Lewy body dementias and frontotemporal dementia, the diagnosis rate was 63.0% (95% CI 48.7-75.7) and 60.0% (95%
CI43.3-75.1), respectively. Factors associated with having a registry diagnosis included dementia in the family, not being in
the youngest or oldest age group, higher education, more severe cognitive decline, and greater need for help with activities
of daily living.

Conclusions: Undiagnosed dementia is common, as only one-third of those with dementia are diagnosed. Diagnoses appear

to be made at a late stage of dementia.

Keywords: Alzheimer’s disease, dementia, diagnosis, population-based, health registry

INTRODUCTION

Dementia is a major public health concern which
affects both the person with dementia and their fam-
ily [1]. Due to population aging, the prevalence of
dementia will increase considerably in the coming
years [1]. A recent study found that dementia already
accounts for the highest health spending in Norway,
at approximately 32 billion a year and 10% of the
total health costs [2], in addition to the informal care
which forms a large part of dementia care [3].

If dementia is present, a timely diagnosis and
post-diagnostic follow-up can facilitate early inter-
ventions, including providing persons with dementia
and their next of kin with information about the dis-
ease and the opportunity to plan for the future. While
the follow-up should include proper help and care,
early interventions may also contribute to delaying
the need for more advanced health services, such as
nursing home placement [4]. A timely diagnosis also
benefits the health and social care systems by pro-
viding the best opportunity to make an appropriate
plan for the entire course of the disease [5]. How-
ever, when a person develops dementia, it is unlikely
that they will be assessed and diagnosed before some
time has passed [6]. Some of the people who come to
assessment have potentially treatable conditions [6],
and some seek assessment due to concerns about their
own cognition without having cognitive impairment
[7]. These patients may need both assessment and
follow-up but should not receive a dementia diagno-
sis.

Inareview of six studies conducted in high-income
countries in 2000-2010 the median proportion of per-
sons with diagnosed dementia was 39%, with a range
of 20-50% [8]. The diagnostic rate in studies pub-
lished after 2010 have not increased much, showing
amedian proportion of 42% and the even wider range

of 15-58% [9—15]. On a global scale the rate of undi-
agnosed dementia can be as high as 75% [6].

Stigma related to dementia is one likely cause of
not seeking cognitive assessment [16]. Little knowl-
edge about dementia and a belief that cognitive
decline is anormal part of ageing are other reasons for
not seeking assessment [ 17]. Possible reasons for why
health care providers do not diagnose dementia can be
a lack of knowledge about dementia, a lack of capac-
ity to establish a timely diagnosis, or a fear of the
patient’s reaction towards a diagnosis, like suicidal
behavior [18]. A reluctance from family physicians
to diagnose dementia can also stem from a lack of
access to proper post-diagnostic follow-up [5]. Sev-
eral studies have found more undiagnosed dementia
in the early phase of the illness [9-11, 13, 19]. Fur-
thermore, a systematic review of 23 studies described
more undetected dementia in the general community
(compared to nursing homes), in people younger than
70 years old, and in men [20]. To our knowledge, no
study has looked at dementia in the family and its
impact on dementia diagnostic rates.

The objective of this study is to determine the
dementia diagnostic rate and to describe factors asso-
ciated with diagnosed dementia.

MATERIALS AND METHODS

Participants, study design, and assessment

Our sample was recruited from the 9,930 partic-
ipants in the fourth wave of the population-based
Trgndelag Health Study (HUNT), specifically those
who were 70 years or older, and who were clinically
assessed for dementia (HUNT4 70+, 2017-2019)
[21]. A total of 180 cases were excluded due to
insufficient information to diagnose dementia, and
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8,225 cases were classified with no dementia. This
led to a sample comprising 1,525 participants who
had received a research-based dementia diagnosis,
called study diagnosis. In this registry linkage study,
these participants were linked to data in primary care
and hospital registries (registry diagnosis) using their
personal identification numbers (Fig. 1).
Assessments were performed in accordance with
the participant’s choice, either at a field station or
in the participant’s home. For nursing home partici-
pants, the assessment was performed in the nursing
home. The cognitive assessment included the Mon-
treal Cognitive Assessment scale (MoCA). For the
analyses in this paper, MoCA scores were divided
into three groups according to severity: >18 for those
with mild cognitive impairment (MCI): 10-17 for
those with moderate cognitive impairment and: <10
for those with severe cognitive impairment [22, 23].
The assessment included information on subjective
cognitive decline, core symptoms, symptom debut,
and course of cognitive symptoms. Information on
whether they lived with others and on instrumen-
tal activities of daily living (I-ADL) was collected
through a questionnaire. For I-ADL, the Instrumen-
tal Activities of Daily Living Scale, in which the
participants answered whether they needed help in
nine different I-ADL items (i.e., cooking, light house-
work, heavy housework, laundry, shopping, paying
bills, taking medications, going outdoors, and travel
with public transport) was used [24]. Needing help
with 0-3 I-ADL items was graded as little need for
help, needing help with 4-6 I-ADL items was graded
as some need for help, needing help with 7-9 I-
ADL items was graded as extensive need for help.
In addition, the depression subscale of the Hospi-
tal Anxiety and Depression Scale (HADS-D) was
used to measure depression, and scores were divided
into four groups: 07 indicated no depression, 8—10
indicated mild symptoms, 11-14 indicated moder-
ate symptoms, and 15-21 indicated severe symptoms
of depression [25, 26]. A caregiver interview was
conducted for participants with subjective cogni-
tive decline or scores below a defined threshold on
cognitive tests, as well as for all nursing home par-
ticipants. The home-dwelling participants and the
participants’ next of kin were asked if a first-degree
and/or a second-degree relative of the participant
had dementia. In addition, the care staff in the nurs-
ing homes completed the Clinical Dementia Rating
(CDR) scale, used to assess stage of dementia [27].
CDR scores range from 0-3, with 0 and 0.5 indicat-
ing no or questionable dementia, 1 indicating mild

dementia, 2 indicating moderate dementia, and 3 indi-
cating severe dementia. For 46 of the participants
from nursing home, the CDR score was below 1; how-
ever, since these participants had a dementia study
diagnosis, their CDR score was adjusted to 1 in the
analysis.

Applying all available information, a team of med-
ical doctors with expertise in old age psychiatry,
geriatrics, and neurology diagnosed all participants
with study diagnoses according to the DSM-5 cri-
teria for cognitive decline, dementia, and subtypes
of dementia [28]. The dementia subtypes included
in the study diagnoses were Alzheimer’s disease
(AD), vascular dementia (VaD), Lewy body demen-
tias (LBD), frontotemporal dementia (FTD), mixed
dementia (defined as major neurocognitive disorder
due to multiple etiologies), other specified demen-
tia, and unspecified dementia [28]. The methods of
the cognitive assessment in HUNT4 70+ and of the
diagnostic process leading to the dementia study
diagnoses have been described in detail elsewhere
[29].

Participants’ registry-based education level was
retrieved from the National Education Database and
participants were divided into three groups using
the Norwegian standard classification of education
(NUS2000), where 0-2 represents elementary, 3—5
secondary, and 6-8 tertiary education [30].

The Norwegian Patient Registry (NPR) is a
national administrative health registry; it includes
data on the use of specialist health care services
and gathers information on the registry diagnoses
given to an individual in hospitals, both inpatient
and outpatient [31, 32]. In the NPR, the Interna-
tional Classification of Diseases (ICD-10) is used
to diagnose MCI, dementia, and dementia subtypes.
Al ICD-10 codes describing dementia diseases were
included, specifically, AD: G30 with all subcodes
and FOO with all subcodes; VaD: FO1 with all sub-
codes; LBD: G31.8, F02.3, and F02.8; FTD: G31.0
and F02.0; mixed dementia: G30.8 and F00.2; other
specified dementias: G31.2, F02.1, F02.2, and F02.4;
and unspecified dementia: FO3 and all subcodes [33].
A dementia registry diagnosis was excluded if the
consultation consisted of a dementia registry diagno-
sis combined with one of the codes for MCI (F06.7
or F07.8), e.g., G30 and F07.8, describing AD at an
MCI level.

The Control and Payment of Reimbursement to
Health Service Providers (KUHR) is part of the Nor-
wegian Registry of Primary Health Care (NRPHC)
[34]. KUHR gathers information on an individual’s
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Fig. 1. Flow chart.

registry diagnoses provided in primary care, includ-
ing registry diagnoses from the family physician
[31]. The International Classification of Primary Care
(ICPC-2) is used by family physicians in their diag-
nostic work-up, wherein dementia is coded as P70
[35]. In addition, the codes P05 (“Senility, feel-
ing/behaving old”’) and P20 (“Memory disturbance”)
were added in a sensitivity analysis.

All dementia registry diagnoses in the KUHR and
NPR given to participants in the 10 years prior to par-
ticipation in HUNT4 70+ were retrieved and linked to
the study sample. Since some participants might have
sought a dementia assessment after participating in
HUNT#4 70+, only registry diagnoses documented in
the registries before the individual’s date of participa-
tion were included. In combination, the KUHR and
NPR provide information on participants’ demen-

tia registry diagnoses from both primary care and
specialist care in hospitals, but they do not gather
information about dementia registry diagnoses given
in nursing homes.

Statistical analysis

The dementia diagnostic rate was defined as the
proportion of people with a dementia registry diag-
nosis in one or both health registries among those
who had a dementia study diagnosis in HUNT4 70 +.
To handle missing data, multiple imputations (MI)
with chained equations was applied [36]; in total 20
datasets were imputed. Even with a large proportion
of missing data, MI can be beneficial to reducing
bias [37]. Since a dementia registry diagnosis can be
a requirement for admission to a nursing home, we
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conducted separate analyses for home-dwellers and
nursing home residents.

Multiple logistic regression was used to investigate
which factors were related to having a dementia reg-
istry diagnosis among those with a dementia study
diagnosis in HUNT, controlling for covariates. The
covariates included in analyses on home-dwellers
(with percentage missing in parenthesis) were sex
(0), age (0), education (0.2), dementia in the family
(5.7), MoCA (0.6), HADS-D (35.1), I-ADL (29.1),
and whether they lived with others (17.0). In analy-
ses on nursing home residents, the covariates were
sex (0), age (0), education (0.4), dementia in the fam-
ily (55.6), and CDR (16.1). Significance was set to
5%. Imputed data were used in the main analyses,
and complete case data was used in the sensitivity
analyses (Supplementary Material). Stata version 18
[38] was used for analyses.

Ethics

The study was approved by the Regional Com-
mittee for Medical and Health Research Ethics in
Norway (REK South East D 82985) as well as accord-
ing to the General Data Protection Regulation by the
Norwegian Centre for Research Data (NSD 791342).
Participation was required informed consent, which
was provided after receiving oral and written infor-
mation about the study. In participants with reduced
capacity to consent, their next of kin were informed
and gave consent. Participants in HUNT can at any
time withdraw their consent for data storage and use
in the research; should a participant withdraw their
consent, all data about them is then deleted.

RESULTS

Of the 1,525 participants with a dementia study
diagnosis, 543 (35.6%) had a dementia registry diag-
nosis in one or more of the health registries, 393 in
NPR, 470 in KUHR and 320 in both NPR and KUHR.
The diagnostic rate was 29.9% in men and 39.6% in
women. The diagnostic rate increased with age, from
16.9% at 70-74 years to 37.7% at 90+ years. The
diagnostic rate among nursing home residents was
66.0%, while among home-dwellers it was 19.8%.
The mean MoCA scores in those with a dementia reg-
istry diagnosis compared to those without a dementia
registry diagnosis were 11.3 (SD 5.5) and 14.6 (SD
4.3), respectively. See Table 1 for descriptive statis-
tics.

Of the 8,225 persons in the HUNT4 70+ who were
classified with no dementia, 54 (0.7%) had a demen-
tia registry diagnosis in one or more of the two health
registries. The diagnostic rate increased from 35.6%
to 45.2% with a registry diagnosis when the codes
P05 and P20 were added, along with the P70 code for
dementia from ICPC-2; however, at the same time,
the diagnostic rate in the group with no dementia
increased from 0.7% to 4.1%.

In the 1,525 participants with a HUNT dementia
study diagnosis, the diagnostic rate across the differ-
ent subtypes of dementia is shown in Fig. 2. For those
with a research-based LBD study diagnosis, 63.0%
(95% Confidence Interval (CI) 48.7-75.7) had a reg-
istry diagnosis; for those with a FTD study diagnosis,
the diagnostic rate was 60.0% (95% CI 43.3-75.1);
for those with a study diagnosis of mixed dementia,
the rate was 42.9% (95% CI 34.3-51.7); for those
with a study diagnosis of AD, the rate was 35.8%
(95% CI 32.6-39.0), and for those with a study diag-
nosis of VaD, the rate was 25.8% (95% CI 19.2-33.3).

The odds of having a registry diagnosis among
home-dwelling participants was higher for partici-
pants in the age group 75-89 years compared to
those aged 70-74 years, those with tertiary educa-
tion compared to those with primary education, those
with dementia in the family, those with the lowest
MoCA scores, and those with more I-ADL help needs
(Table 2). The odds of having a registry diagnosis
among nursing home residents was higher for partic-
ipants in the age group 7579 years compared to those
aged 70-74 years, those with dementia in the family,
and those with more severe dementia (described as a
score of 2 or 3 on the CDR) (Table 3).

In the complete case analysis for home-dwellers
(n=552), the point estimates were similar, but the
significance levels differed (Supplementary Table 1).
In the complete case analysis for nursing home resi-
dents (n=154), the age group 75-79 years was empty
and could not be included in the analysis; otherwise,
point estimates were similar, but the significance lev-
els differed (Supplementary Table 2).

DISCUSSION

This study provides information on the propor-
tion of diagnosed dementia, taken from a large
population-based sample of Norwegian older adults.
Only 35.6% of the persons with a dementia study
diagnosis had a health registry diagnosis from a
hospital (NPR) or from primary care (KUHR), and
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Table 1

Sociodemographic and cognitive characteristics

Total Undiagnosed Diagnosed % diagnosed
n=1,525 n=982 n=>543 35.6
All HD NH All HD NH
Sex
male 625 438 374 64 187 74 113 29.9
female 900 544 430 114 356 124 232 39.6
Age
70-74y 236 196 183 13 40 13 27 16.9
75-19y 275 178 169 9 97 40 57 353
80-84y 321 187 166 21 134 56 78 41.7
85-89y 343 203 157 46 140 62 78 40.8
90+y 350 218 129 89 132 27 105 37.7
Home-dwellers 1002 804 198 19.8
HD living with others 434 364 70 16.1
Place of participation
field station 624 544 80 12.8
home visit 378 260 118 31.2
nursing home 523 178 345 66.0
Education
elementary 674 427 334 93 247 86 161 36.6
secondary 688 461 390 71 227 83 144 33.0
tertiary 159 92 79 13 67 28 39 42.1
Dementia in the family 446 261 242 19 185 92 93 415
MoCA mean (SD) 14.2 (4.6) 14.8 (4.2) 11.8(5.4)
HD HADS-D
score 1-7 489 413 76 15.5
score 8-10 117 94 23 19.7
score 11-14 30 20 10 333
score 15-21 14 10 4 28.6
HD I-ADL
needs little help 418 379 39 9.3
needs some help 127 90 37 29.1
needs a lot of help 166 114 52 31.3
NH CDR
score 1 141 73 68 48.2
score 2 114 36 78 68.4
score 3 184 31 153 83.2

HD, Home-dwellers; NH, nursing home residents; MoCA, Montreal Cognitive Assessment was not applied to nursing home participants
with known severe dementia; HADS-D, Hospital Anxiety and Depression Scale-Depression; I-ADL, Instrumental activities of daily living;

CDR, Clinical Dementia Rating Scale.

Percentage
100

80

A

40

. I

AD VaD LBD FTD

Mixed dementia

Fig.2. Diagnostic rate across dementia subtypes. Percentages with
95% confidence interval.

approximately 59% of those with a registry diag-
nosis were registered in both hospital and primary

care. The home-dwellers with a dementia registry
diagnosis were more often in the age group 75-89
years, had more advanced dementia, had higher edu-
cation, and had more often dementia in the family.
The nursing home residents with a dementia reg-
istry diagnosis were more often in the age group
75-79 years, had more advanced dementia, and had
more often dementia in the family. Of the persons
in HUNT4 70+ without a dementia study diagnosis,
0.7% had a dementia registry diagnosis recorded in
the health registries.

The diagnostic rate in the present study was low,
but still clearly within the earlier reported range of
diagnostic rates of 20-50% [8]. As Southern et al.
describes, a timely diagnosis can be understood as a
diagnosis at a point where the symptoms of demen-
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tia are starting to have an impact on daily life [5].
Given that this is a population-based study, persons
with dementia in the mild phase were included in
the dementia study diagnosis, i.e., where most still
manage their I-ADL with little help, and it is in this
group that the rate of undiagnosed dementia is high-
est. Previous studies have shown that it might take
some time from noticing symptoms to seeking cog-
nitive assessment: in Norway, the median time from
symptom detection to assessment in specialist health-
care has been estimated to be 24 months [39, 40].
To achieve high efficacy of initiatives in conserving
resources and delaying more advanced care needs,
we need to diagnose dementia in the early phases,
whereby diagnoses can be timely [18].

Additionally, a cognitive assessment which leads
to a dementia diagnosis should provide information
about the disease to the person with dementia and
their next of kin, along with a plan for dementia
follow-up [41]. Family physicians might avoid dis-
closing the diagnosis to the patient or the family,
due to the former’s concerns about consequences
for the patient-physician relationship [42]. Family
physicians’ reluctance to both diagnose and disclose
dementia can be understandable, if a diagnosis does
not lead to support and help, one may wonder whether
it is beneficial [5, 43].

When we looked at the ICPC-2, we checked for
other possible codes of dementia than the P70. The
dementia diagnostic rate increased when we included
the codes P05 and P20, but the diagnostic rate in
people without dementia also increased. Still, it is
possible that some family physicians use PO5 and
P20 as a diagnosis of dementia, since the ICPC-2 is
a funding system and family physicians only need to
submit one code in their refund claim to the KUHR
[2]. If the family physician has not completed or is
unsure about performing a dementia assessment, this
can lead to reporting a lower code than P70 (such as
P05 or P20), since these codes describe symptoms
rather than a formal dementia diagnosis. At the same
time, people with dementia may get support and help
regardless of the diagnosis. As Aldus et al. points out,
undiagnosed dementia does not necessary mean that
the dementia goes unnoticed by the family physicians
or the affected person and their next of kin [10].

In crude and sex- and age-adjusted analyses, the
diagnostic rates were almost equal in all age groups
above 75 years for home-dwellers, but in fully
adjusted analyses, the diagnostic rate in the youngest
(70-74 years) and the oldest (90+ years) age groups
were lower, which concurs with a previous study find-

ing lower diagnostic rates in people younger than
70 years old and those 90+ years [10]. In nursing
home residents, the age group 75-79 years was more
likely to be diagnosed compared to both the younger
(70-74 years) and the older (80+ years) age groups.
The reasons for more undiagnosed dementia in the
youngest and the oldest age groups may differ from
each other. For the former, the mean time from symp-
tom debut to diagnosis for a person with young-onset
AD in our study’s catchment area has recently been
described as 5.5 years; both a lack of awareness of
young-onset dementia and the health care system tak-
ing a long time to set a diagnosis after referral (mean
2.1 years) are possible reasons for this delay [44].
Some of the participants in the youngest age groups
in the present study may have young-onset dementia.
In Norway, renewal of driving license after 80 years
requires a medical certificate [45] and an examination
carried out by the family physician; this context can
lead to more assessments of dementia in older age
groups. Since the prevalence of dementia increases
with age, it is understandable that the younger the
person with cognitive symptoms is, the longer it takes
before someone thinks of assessing dementia; how-
ever, for people over 90 years (where almost half have
dementia) this should not be the case [29]. Comor-
bidities, fatigue, frailty, and sensory loss are higher
in the oldest old, and expectation concerning their
engagement in activities are often lower; all of these
can make diagnosing dementia more difficult and
explain why persons with dementia in this age group
more often go undiagnosed [46]. Another possible
reason which has been suggested for the lower diag-
nostic rate in this age group is that family physicians
may think diagnosis may have fewer consequences
for treatment and care in the oldest old [47]. Several
studies have found that men more often are undiag-
nosed than women [10, 13, 20], but we did not find
such a difference, and there are also others who have
not found a sex difference [11, 48], and both cul-
ture differences and which variables that have been
included in the analyses can have influenced this.
Two studies from the United Kingdom (UK) found
a higher diagnostic rate in those with more education
[11, 13], and one study which looked at associa-
tions between socioeconomic status and dementia
diagnosis in patients referred to memory clinics in
Denmark found that patients with higher incomes
tended to receive an earlier diagnosis [49]. Educa-
tion has a strong influence on socioeconomic status
[50], and in the present study, those with higher edu-
cation were more likely to be diagnosed. Inequalities
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in health are socially determined, and given that a
higher proportion of those with the highest socioeco-
nomic status are diagnosed, and probably more often
receive follow-up, this must be addressed, in order to
attain greater health equality for people with lower
socioeconomic status and to reduce the diagnostic
inequalities [20, 51].

Health literacy can be defined as “the cognitive and
social skills which determine the motivation and abil-
ity to gain access to, understand and use information
in ways which promote and maintain good health”
[52]. People with dementia in the family were more
likely to be diagnosed. One possible explanation for
this can be that this group had more knowledge about
dementia, described as cognitive skills in health lit-
eracy, and therefore more often sought a dementia
assessment. If this in-depth knowledge about demen-
tia has such an effect, it may indicate that more
information targeting people at risk can contribute to
more people seeking dementia assessment and being
diagnosed.

The Norwegian National Dementia Guideline state
that family physicians are responsible for dementia
assessments in older adults, but more complex cases
and rare dementia diseases should be referred to a spe-
cialist in old age psychiatry, geriatrics, or neurology
in hospitals [41].

In our data, participants with research-based LBD
and FTD study diagnoses had a registry diagnosis
in approximately 60% of the cases, whereas partic-
ipants with a study diagnosis of AD and VaD had a
recorded health registry diagnoses in 36% and 26%
of the cases, respectively. Those with rarer demen-
tia diseases being diagnosed to a greater extent may
indicate that family physicians assess these patients
and refer them to a hospital, in accordance with the
guideline.

A considerable 59% of those with a registry diag-
nosis had a diagnosis in both the primary care and
hospital registries. This can include patients whom
family physicians refer to the hospital for other con-
ditions than dementia, but the family physician gives
information about the dementia diagnosis because
they consider it to be important information for the
hospital. However, it is likely that many of these
patients are referred to the hospital for a dementia
assessment. Given that AD and VaD constitute 67%
of all the dementia study diagnoses [29], and that
these conditions (in many cases) should be assessed
by the family physician [41], the 59% with a dementia
registry diagnosis in both the primary care and hospi-
tal registries seems a bit high. However, a high degree

of referrals to the hospital can also reflect the diffi-
culties family physicians may face in making these
diagnoses, since it is complex and time-consuming
to assess dementia [4]. In addition, the ICPC-2 does
not offer coding for the different etiological demen-
tias, and information about which dementia disease
the patient has can be important in the treatment, this
may be another reason for sending the patient for a
hospital assessment.

In the UK, raising the dementia diagnosis rates
has been a national priority for the last 15 years,
with many initiatives aimed at family physicians, the
health care sector, and the general population [53].
When these initiatives first launched in 2009, the
diagnostic rate in England was about 37%; by 2023,
it had increased to 63% [54], and there is support
that these national initiatives have contributed to the
increase [55]. In the same time-frame, Norway has
had three national dementia plans; the current one
is Dementia Plan 2025 [56], with one of its goals
being timely diagnosis. The Norwegian Directorate
of Health has studied the diagnostic rate in Norway,
where they applied a similar approach to the one the
UK used [57], and they found the diagnostic rate in
20162017 to be 45%, which increased to 51% in
2022. In Norway, the diagnoses were derived from
primary care and hospitals, while in the UK they
were derived from primary care and also included
information about nursing home residents without a
dementia diagnosis who had received medication to
alleviate the symptoms of dementia. In both of these
studies, the dementia registry diagnoses over a one-
year period was divided by the dementia prevalence
derived from a population-based sample; in the UK,
this was first based on a consensus view of an expert
group in the Dementia UK study and the CFAS II
study since 2015, while in Norway the HUNT study
has been the basis of this calculation [29, 58, 59].
This comparison should be interpreted with caution,
as there might be differences in help-seeking behav-
ior between the countries as well as differences in
methodology.

The present study uses the registry diagnoses
given to the population-based sample from HUNT
in 2017-2019, but the diagnostic rate is 10% lower
than the rate for 20162017 provided by The Norwe-
gian Directorate of Health. The present study did not
include diagnoses given to people without a dementia
study diagnosis, as well as dementia disease reg-
istry diagnoses given together with an MCI code.
The present study also excluded registry diagnoses
recorded in the registries after participation in HUNT.
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In HUNT, the collection of data within each munici- Strengths and limitations

pality lasted only for a few weeks, and the retrieval of

diagnoses of a whole year might lead to more diag- This study has a large population-based sample,

noses. The present study took place in one county, comprising both home-dwellers and nursing home

but the diagnostic rate may vary across the different residents and encompassing all severity levels of

counties in Norway. dementia. The linking of the participants to the health
Meeting the needs of the sheer numbers of people registries resulted in no missing data, since the HUNT

seeking assessment, treatment, and care in the com- participants consented to connection with official

ing years, at an affordable cost, will be a tremendous records upon inclusion. In a large study from the

challenge. Netherlands, the median time from dementia diag-

Table 2

Diagnosed dementia and the association with sociodemographic and health related factors. Odds ratios (OR) with 95% confidence interval
(CI). Sample restricted to home-dwellers, n=1,002 and performed on the MI sample

Crude Sex and age adjusted Fully adjusted*

Factor OR 95% CI p OR 95% CI P OR 95% CI p
Female sex (versus male) 1.46 1.06-2.01 0.021 1.35 0.97-1.88 0.073 143  0.95-2.14 0.086
Age (ref 70-74 y) 1 Ref 1 Ref 1 Ref

75-19y 333 1.72-6.44 <0.001 3.34 1.72-6.47 <0.001 3.15 1.57-6.31 0.001

80-84y 4.75 2.51-9.00 <0.001 4.63 2.44-8.78 <0.001 3.43 1.70-6.89 0.001

85-89y 556  295-1049  <0.001 530  2.80-10.02 <0.001 3.39 1.66-6.94 0.001

90+y 2.95 1.46-5.93 0.002 277  2.80-10.02 0.004 1.20  0.53-2.70 0.664
Education (ref elementary) 1 Ref 1 Ref 1 Ref

secondary 0.83 0.59-1.16 0.272 0.97 0.69-1.38 0.871 1.15  0.78-1.69 0.490

tertiary 1.37 0.84-2.25 0.206 1.58 0.94-2.64 0.082 2.05 1.15-3.67 0.016
Dementia in the family 2.23 1.62-3.08 <0.001 2.37 1.70-3.30 <0.001 2.66 1.84-3.85  <0.001
Live with (versus living alone)  0.85 0.61-1.19 0.332 1.13 0.76-1.67 0.543 0.99  0.65-1.51 0.966
HADS-D (ref score < 7) 1 Ref 1 Ref 1 Ref

score 8-10 1.44 0.86-2.41 0.169 1.35 0.78-2.35 0.278 0.89  045-1.75 0.729

score 11-14 2.30 1.09-4.78 0.029 2.07 0.95-4.50 0.066 090  0.38-2.10 0.803

score 15-21 2.09 0.69-6.39 0.192 1.82 0.58-5.74 0.305 0.85  0.24-2.98 0.799
MoCA (ref score > 18) 1 Ref 1 Ref 1 Ref

score 17-10 0.97 0.63-1.49 0.880 0.79 0.50-1.24 0.303 0.82 0.5-1.34 0.431

score <9 4.48 2.75-7.32 <0.001 3.88 2.28-6.60 <0.001 3.23 1.72-6.07  <0.001
I-ADL (ref needs little help) 1 Ref 1 Ref 1 Ref
needs some help 3.11 1.86-5.16 <0.001 3.00 1.75-5.14 <0.001 2.82 1.58-5.02 0.001
needs a lot of help 4.05 2.79-6.12 <0.001 4.39 2.76-6.99 <0.001 3.55 2.03-6.20  <0.001

*In the fully adjusted analyses, all factors listed in the first column are included. MI, multiple imputations; HADS-D, Hospital Anxiety and
Depression Rating Scale-Depression; MoCA, Montreal Cognitive Assessment; I-ADL, Instrumental activities of daily living.

Table 3
Diagnosed dementia and the association with sociodemographic and health related factors. Odds ratios (OR) with 95% confidence interval
(CI). Sample restricted to nursing home residents, n =523 and performed on the MI sample

Crude Sex and age adjusted Fully adjusted*

Factor OR 95% C1 p OR 95% C1 p OR 95% C1 p
Female sex (versus male) 1.15 0.79-1.69 0.464 1.37 0.92-2.05 0.120 1 0.63-1.59 0.994
Age (ref 70-74 y) 1 Ref 1 Ref 1 Ref

75-19y 3.05 1.16-8.01 0.024 3.00 1.14-7.89 0.026 4.81 1.58-14.58 0.006

80-84y 1.79 0.79-4.05 0.164 1.76 0.77-4.00 0.178 2.08 0.81-5.31 0.127

85-89y 0.82 0.39-1.74 0.599 0.77 0.36-1.66 0.510 0.95 0.39-2.3 0.914

90+y 0.57 0.28-1.17 0.123 0.53 0.26-1.09 0.086 0.75 0.32-1.78 0.512
Education (ref elementary) 1 Ref 1 Ref 1 Ref

secondary 1.16 0.79-1.70 0.435 1.02 0.68-1.52 0.933 0.87 0.55-1.38 0.566

tertiary 1.71 0.87-3.35 0.121 1.51 0.75-3.04 0.246 1.32 0.61-2.86 0.486
Dementia in the family 3.04 1.89-6.98 <0.001 3.64 1.79-7.41 0.001 3.06 1.39-6.76 0.007
CDR (ref score 1) 1 Ref 1 Ref 1 Ref

score 2 2.37 1.41-4.00 0.001 2.35 1.36-4.04 0.002 1.89 1.01-3.52 0.045

score 3 5.14 3.03-8.73 <0.001 5.29 3.08-9.11 <0.001 4.38 2.36-8.14 <0.001

*In the fully adjusted analyses, all factors listed in the first column are included. MI, multiple imputations; CDR, Clinical Dementia Rating
scale.
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nosis to death was 5.0 years [43], and in a study from
Norway, the average life expectancy from dementia
symptom debut to death was 8.1 years [3]. Therefore,
by retrieving all dementia diagnoses from the health
registries for the last 10 years we probably have at
least one registration for most of all the diagnosed
patients.

We used MI to avoid loss of power and to reduce
the risk of bias, which could have been a problem in
our complete case analysis [36]. The results from the
complete case analyses confirm the findings in our
MI analyses. With complete case analyses, approx-
imately 45% of the home-dwellers and 71% of the
nursing home residents would have been left out due
to missing data on one or more variables.

The diagnostic procedure for the study diagnosis
(described in detail elsewhere) was based on a clini-
cal consensus method [29]. This method was chosen
to reflect the current diagnostic practice in the study’s
catchment area, and it was deemed to be the best way
to utilize all available information from the partici-
pants; however, no imaging or biomarker data were
available.

The health registries did not contain information
about dementia diagnoses given to participants at
the nursing home, which means that some diagnoses
may have been missed. However, most nursing homes
demand a diagnosis before nursing home placement
if the person has dementia; and furthermore, since
the prevalence rate of dementia in Norwegian nurs-
ing homes is 84.3% [29] and the average stay in a
nursing home is 2 years [60], the number of people
that develop dementia and receive a dementia diag-
nosis during their nursing home stay is probably quite
low.

The catchment area in our study consists of small
towns and rural areas; the diagnostic rate might be
different in city populations. The participants, for
the most part, come from an ethnically homogeneous
group, which may limit the generalizability to other
populations with greater ethnic diversity [21].

Conclusion

Undiagnosed dementia in Norway is common, as
only one-third of those with dementia are diagnosed.
The diagnosis often comes in a late stage of the
dementia, when the person with dementia might be
unable to take an active part in planning the future
and making legal decisions. This highlights the need
to find new ways to promote and achieve timely diag-
nosis for this condition. Special effort should be made
to ensure that people with lower socio-economic

status are offered assessment and diagnostic work-
up. Since people with a family history of dementia
are more often diagnosed, raising public knowledge
about dementia may help raise the diagnostic rate.

Knowledge on the extent of undiagnosed dementia
can offer important information about the resources
needed in diagnostic assessment and follow-up. This
will be of great importance in the years to come,
which will see growing numbers of people with
dementia. At the same time, new diagnostic oppor-
tunities, and treatment in an early phase of AD, are
on the rise. With these changes, the current assess-
ment and diagnostic practices will be challenged,
and we will need to assess how to organize diag-
nostic services in the future. The capacity to assess
more dementia in hospitals is not likely to increase,
and there is a need to enable primary care to take on
a bigger responsibility in the diagnostic work-up of
dementia.
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