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Objective: To determine the prevalence of MCI and dementia in Norway using data from a large population-based study.
Methods: All people 70 + years of age, n=19,403, in the fourth wave of the Trgndelag Health Study (HUNT4) were invited
to participate in the study HUNT4 70 + . Trained health personnel assessed participants using cognitive tests at a field station,
at homes, or at their nursing home. Interviewers also completed a structured carer questionnaire in regard to participants
suspected of having dementia. Clinical experts made diagnoses according to DSM-5 criteria. We calculated prevalence
weighing the data to ensure population representativeness.

Results: A total of 9,930 (51.2%) of the possible 19,403 people participated, and 9,663 of these had sufficient information for
analysis. Standardized prevalence of dementia and MCI was 14.6% (95% confidence interval (CI) 13.9-15.4) and 35.3% (95%
CI 34.3-36.4), respectively. Dementia was more prevalent in women and MCI more prevalent in men. The most prevalent
dementia subtype was Alzheimer’s disease (57%). By adding data collected from a study of persons <70 years in the same
region, we estimate that there are 101,118 persons with dementia in Norway in 2020, and this is projected to increase to
236,789 and 380,134 in 2050 and 2100, respectively.

Conclusion: We found a higher prevalence of dementia and MCI than most previous studies. The present prevalence and

future projections are vital for preparing for future challenges to the healthcare system and the entire society.

Keywords: Alzheimer’s disease, dementia, epidemiology, population study, prevalence

INTRODUCTION

Dementia is a progressive syndrome caused by
various illnesses and affecting cognitive functions,
behavior, and the ability to manage everyday activ-
ities [1]. Globally, over 46 million people have de-
mentia, and this number is expected to nearly triple,
increasing to 131.5 million by 2050 [2]. Dementia
causes distress for those who have it and for their
families, and the costs of dementia care worldwide
were US$ 1 trillion in 2018 [3]. Due to its social and
economic impacts, the World Health Organization
(WHO) has made dementia a public health priority
[4].

Four meta-analyses and reviews of prevalence
studies conducted from the 1980s until recently [5—8]
found a consistent increase of dementia with age,
with prevalence nearly doubling with every 56 years
of age from age 65 on. Most of the included stud-
ies found a higher prevalence in women, and in the
studies reporting on subtypes of dementia, the most
common cause for both men and women was
Alzheimer’s disease (AD).

The increase in the number of people with demen-
tiais due to an aging population worldwide. However,
some studies have reported declines in the prevalence
and incidence of dementia in Europe and the United
States [9-12]. In contrast, two recent Scandinavian
studies found a higher prevalence than reported in
earlier European studies [13, 14]. Differences in met-
hodology can explain some of the variation across
prevalence studies, and this calls for a methodological
consensus in order to acquire more-reliable preva-
lence estimates of dementia [6, 15, 16].

Ascertaining the prevalence of dementia requires
multidomain test batteries, informant interviews, a

structured assessment of daily function, and a clin-
ical interview and assessment to rule out other
reasons for cognitive impairment in large population-
representative cohorts, preferably in a one-phase
design [17]. Most previous studies fail to meet these
standards. Many of the studies that had two-phased
designs did not sample screen negatives; studies
rarely had a sample size >1000 and often did not
include the oldest old and people in long-term care
[18, 19].

Monitoring secular trends in dementia epidemi-
ology is of key importance for providing decision-
makers with adequate tools for meeting the immense
challenges that the rising prevalence of dementia
entails. However, descriptive population-based rese-
arch into dementia in high-income countries has
decreased sharply after peaking in the 1990s, al-
though accurate, up-to-date figures are required for
planning and policy-making [6].

Mild cognitive impairment (MCI) is defined as an
absence of dementia, no or minimal functional im-
pairment, subjective cognitive complaint or concern,
and cognitive impairment based on previously at-
tained levels, as measured using a cognitive test or
assessment scale [20, 21]. MCI is important clin-
ically as it may be a predementia syndrome, and
individuals who have it are at high risk for demen-
tia; however, many do not show progression and may
even revert to normal cognition [22, 23]. Prevalence
estimates for MCI show large variations but applying
uniform criteria for data harmonization may reduce
these considerably [24]. Persons with MCI can be
classified into two subcategories: amnestic MCI with
impaired episodic memory and non-amnestic with
impairment in cognitive domains other than memory,
such as executive function, language, or visuospatial



L. Gjgra et al. / The Prevalence of Dementia and MCI in Norway 1215

abilities [25]. Some studies have indicated that those
with amnestic MCI have a higher risk of progressing
to dementia than those with non-amnestic MCI, but
results are inconclusive [26]. Previous studies have
indicated that amnestic MCI has a high likelihood
of progressing to AD, whereas non-amnestic MCI is
likely to progress to other types of dementia [21, 27].
The present population-based prevalence study is
part of the Norwegian Dementia Plan 2020 and was
initiated by the Norwegian government [28]. The
aim of this paper is to present national prevalence
estimates for dementia and MCI, as well as future pro-
jections of dementia prevalence based on a large-scale
population-based data collection, including nursing
home patients and home-dwelling older adults.

MATERIAL AND METHODS

Participants

The present study includes persons 70 years +
recruited from the county of Trgndelag in Central
Norway as part of the fourth wave of the Trgndelag
Health Study (HUNT) [29]. The present study is
called HUNT4 70 + . The HUNT Study has invited the
entire adult population in the same geographic area
to participate in four waves: HUNT1 (1984-1986),
HUNT2 (1995-1997), HUNT3 (2006-2008), and
HUNT4 (2017-2019). The study comprises ques-
tionnaires, clinical measurements, and collections
of biological samples [30]. The data collection for
HUNT#4 70 + took place from September 2017 until
March 2019.

The northern area of Trgndelag, where the HUNT
Studies have taken place, consists of rural areas and
small towns (less than 25,000 inhabitants). The num-
ber of immigrants and proportion of people with
higher educational levels in this part of Trgndelag
are below the national average [31]. However, cause-
specific mortality, general health, unemployment
rate, and disability insurance differ little from the
national average, and the population composition in
this area reflects the rest of the country with both
coastal, inland, and small-town populations [31, 32].
All persons age 70 and older (19,403) with registered
residence in one of the 23 municipalities in the catch-
ment area were eligible for inclusion in the study. No
further inclusion or exclusion criteria were applied.
In all, 9,930 persons (51.2%) consented to participa-
tion in the HUNT4 70 + Study. When assessing the
participants, information was not sufficient for cate-
gorization of cognitive status of 180 participants, and

Persons > 70 years
invited

N=19,403

Declined participation in HUNT4 70+

L N=9,473

Included in HUNT4
70+

N=9,930

Not sufficient information for
setting a diagnosis

N=180

Lacking information on education
(83) or municipality (4)

Available for analysis N=87

N=9,663

Fig. 1. Flow chart.

for 87 participants, information on education (n = 83)
and municipality (n =4), which were essential for the
weighting procedure, was lacking. Thus, the sam-
ple for analysis included 9,663 participants (Fig. 1).
Those who were excluded from the analysis because
of insufficient information (n=267) were older (83.1
years versus 77.9 years, p<0.001) than those who
were included, but there was no difference in regard
to sex.

Estimates of the prevalence of dementia in per-
sons <70 years of age were based on data from a
population-based study of young-onset dementia
conducted in the same region [33].

Ethics

The HUNT4 70 + data collection was approved by
the Norwegian Data Protection Authority. Partici-
pation was based on an informed written consent.
When a participant’s ability to consent was reduced,
based on the judgment of health personnel in nurs-
ing homes and assessors, informed written consent
was provided by the closest proxy. The present study
was also approved by the Regional Committee for
Medical and Health Research Ethics in Norway (REK
South East D 82985) and the Norwegian Centre for
Research Data (NSD 791342). It has been registered
in ClinicalTrials.gov with the identification number
NCT04289389.
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Study design

We used a one-phase design. All participants un-
derwent a comprehensive clinical evaluation. Based
on each participant’s preference, health personnel
assessed individuals at a field station (86.9%), in the
participant’s home (7.2%), or at the nursing home
(5.9%). In each municipality, a field station was es-
tablished where all participants came to have their
health examination and standardized interviews. The
assessors received a standardized two-day training
in dementia assessment and other assessment-related
topics prior to the data collection.

All participants at the field stations and at home
were assessed using the same protocol. In the nursing
home, a protocol adapted to the functional level of the
participant was applied, with more of the information
being obtained from healthcare personnel. Partici-
pants at the field stations and at their homes who
reported subjective cognitive decline or who scored
below age-adjusted cut-offs on the cognitive tests
(see Supplementary Material) were asked if we could
conduct a structured telephone interview with their
choice of their next of kin. In all participants living in
nursing homes, permission to conduct an interview
with the next of kin was requested. The telephone
interview with the next of kin was conducted to obtain
more information about any cognitive changes, level
of functioning, and neuropsychiatric symptoms and
the onset and course of possible dementia symptoms
(see Supplementary Material).

Assessments

Table 1 provides an overview of the assessments
that were used to establish a diagnosis of MCI or

dementia. They cover cognition, function in daily
life, neuropsychiatric symptoms, subjective cognitive
decline, symptom debut, and course of the condition.
We collected demographic data regarding living sit-
uation, marital status, and education. Education was
categorized as primary (<10 years), secondary (10—12
years), and tertiary (>12 years), based on information
from the participant or his or her next of kin.

The cognitive assessment protocol comprised the
Montreal Cognitive Assessment (MoCA) scale [34]
and the Word List Memory Task (WLMT) from the
Consortium to Establish a Registry of Alzheimer’s
disease [35]. The MoCA scale is a multidomain cog-
nitive screening instrument that tests memory, visu-
ospatial and executive functions, naming, attention,
abstraction, language, and orientation with scores
from 0-30; higher scores indicate better cognitive
function. We additionally conducted the WLMT with
those scoring >22 on MoCA. The WLMT tests mem-
ory with a list of 10 words that the person being tested
is asked to recall after each of three initial presenta-
tions (immediate recall) (score 0-30) and again after
10 min (delayed recall) (score 0—10). We used it to
gain additional information about memory for those
with mild memory difficulties not detected by the
MoCA.

For nursing home residents, an adapted interview
protocol was applied. Health personnel who knew
the participants well provided information about the
participants’ cognition and dementia symptoms. For
participants who were considered to have moderate
to severe dementia, the Severe Impairment Battery-8
(SIB-8) [36] was used instead of the MoCA. The SIB-
8 is a short version of the Severe Impairment Battery
[37], a well-validated instrument designed to assess
cognition in moderate to severe dementia.

Table 1

Assessment tools and questionnaires applied in the diagnostic process
Assessment tools and questionnaires Field station Home visit Nursing home Next of kin
Montreal Cognitive Assessment (MoCA) [34] X X X
CERAD Word List test (WLMT) [35] X X
Severe Impairment Battery-8 (SIB-8) [36] X
Core symptoms for dementia subtypes, debut and course X X X X
Subjective cognitive decline** X X X X
Family history of dementia X X X
Former dementia assessment and diagnosis X X X X
Instrumental Activities in Daily Living Scale (I-ADL) [58] X*
Physical Self-Maintenance Scale (PSMS) [58] X X*
Neuropsychiatric Inventory Questionnaire (NPI-Q) [59] X X
Clinical Dementia Rating Scale (CDR) [60] X X
Hospital Anxiety and Depression Scale (HADS) [61] X X X

*A confirmation of difficulties in Instrumental or Personal ADL was defined as having problems with at least one of the activities described
in the I-ADL or PSMS scale, respectively; **Questionnaire for rating of subjective cognitive decline in the Supplementary Material.



L. Gjgra et al. / The Prevalence of Dementia and MCI in Norway 1217

Diagnosis of dementia or mild cognitive
impairment

For each individual, two experts from a diagnostic
work-up group of nine medical doctors with compre-
hensive scientific and clinical expertise (geriatrics,
old-age psychiatry, or neurology) made independent
diagnoses of dementia and mild cognitive impairment
by applying the DSM-5 diagnostic criteria [38]. If no
consensus was reached after comparing the diagno-
sis between the two experts, a third was consulted.
The diagnostic work-up group had access to all the
available data.

Participants were categorized into one of four gr-
oups: no cognitive impairment, amnestic MCI, non-
amnestic MCI, or dementia. Amnestic MCI was
diagnosed when the predominant cognitive symp-
tom was memory impairment, whereas non-amnestic
MCI was diagnosed when other cognitive symptoms
were dominant, with a relative sparing of memory
[25]. Furthermore, people with a diagnosis of demen-
tia were categorized as having Alzheimer’s disease
(AD), vascular dementia (VaD), Lewy body demen-
tia (including dementia with Lewy bodies and
Parkinson’s disease dementia) (LBD), frontotempo-
ral dementia (FTD), mixed dementia, other specified
dementia, or unspecified dementia. We did not have
access to any biological data, so dementia subtypes
were mainly determined based on information about
clinical symptoms and symptom course from the next
of kin (Supplementary Material). Standard diagnostic
criteria according to the DSM-5 were applied for MCI
(mild neurocognitive disorder), dementia (major neu-
rocognitive disorder), and all the dementia subtypes
[38]. Mixed dementia was defined as dementia due
to multiple etiologies in line with the DSM-5 criteria
for Major Neurocognitive Disorder due to Multiple
Etiologies.

Before starting the diagnostic procedure, the clin-
ical experts attended a seminar where the rules for
diagnosis, including diagnostic criteria, were revi-
ewed, and consensus was established. At a meeting
prior to the diagnostic work-ups, the clinical experts
independently classified 50 cases as no cognitive
impairment, mild cognitive impairment, dementia, or
“could not be classified” according to DSM-5 crite-
ria. The Fleiss’ kappa overall was 0.70, with a 95%
confidence interval (CI) 0.66, 0.74, and for demen-
tia, it was 0.90; 95% CI 0.79, 0.90. These results
were subsequently discussed in order to harmonize
the classification between the experts. The entire
group had frequent web-based discussions around the

procedure and concerning specific complicated cases.
We did not apply any specific cutoff scores for the
cognitive tests as this differs across studies according
to level of education and age. However, to assist in
the diagnostic process, z-scores for the present sam-
ple normalized by mean and standard deviations (SD)
of other recent norm materials for MoCA [39, 40] and
WLMT recall [41, 42] were generated.

Dementia prevalence in persons below 70 years
of age

Data for prevalence estimates for persons below 70
years of age were collected from another population-
based study of dementia that was conducted in
Nord-Trgndelag. The inclusion period for this project
was July 2014-June 2018. Dementia teams, resi-
dential living facilities, and nursing homes in each
municipality were contacted by phone and were asked
to identify all known cases of dementia in individu-
als younger than 70 years. Relevant departments of
all the hospitals in the region were contacted; med-
ical records were investigated; and dementia di-
agnoses were verified. The project was approved
by the Regional Ethics Committee Mid-Norway
(2014/487). Results for the group below 65 years
of age have been published earlier [33], whereas
the results for the group ages 65-69, applying the
same methodology, have been made available for the
present study.

Statistical analysis

Basic descriptive statistics such as mean, standard
deviation, and proportion were calculated, and crude
differences between groups were assessed using the
chi-squared test for discrete variables and the #-test
for continuous variables.

The prevalence of dementia and MCI was esti-
mated using weighting in two steps [43]: First, we
applied inverse probability weighting (IPW) to adjust
the prevalence estimates for non-response (respon-
ders comprised our study sample (n=9,663) and
non-responders comprised all eligible participants
for inclusion in the study not being part of the
study sample (n=19,403-9,663 =9,740)); secondly,
the estimates were calibrated using post-stratification
weights and registry data for the total Norwegian pop-
ulation by age and sex, and by education in three
groups (<10 years; 10-12 years; >12 years). This last
step allowed us to develop population estimates for
all of Norway based on the regional estimates. The
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sample and Norway differed according to educational
level; among men in the study sample, 31% had pri-
mary education (<10 years) compared to 25% in all
of Norway. Corresponding numbers in women were
51% with primary education in the study sample and
33% in all of Norway.

The non-response weights used for IPW were cre-
ated based on probability of participation and pre-
dicted from a logistic regression model where a
dichotomous response variable was regressed against
sex, age, and municipality. Men had slightly lower
odds for participation, but this difference was not sig-
nificant. Odds for participation fell significantly with
age, and there were differences in participation across
the municipalities. For the participants, the weights
were then calculated as the inverse of the predicted
probability of participation. These weights were fur-
ther adjusted to correspond to the nursing home pre-
valence in Nord-Trgndelag County in 2019 for the
population age 70 and above (5.1% in the Nord-
Trgndelag County versus 5.9% in the study sample).
Since we did not have nursing home information
for the non-participants, the IPW weights for par-
ticipants were multiplied by 0.051/0.059 for nursing
home residents and by (1-0.051)/(1-0.059) for com-
munity home dwellers. The weights had a mean of
1.96 (SD 0.24; min 1.01; max 3.04). In the calculation
of dementia and MCI prevalence in Nord-Trgndelag,
the analysis was weighted applying these weights and
using the ‘svy’ command in Stata. To estimate the
prevalence of dementia and MCI for the Norwegian
population, post-stratification weights for Norway
for the year 2019 by age, sex, and education were
added to the model in addition to IPW. Prevalence
differences between groups were assessed using a
design-based chi-squared test, and trend in preva-
lence across age was estimated in logistic regression.

Table 2

In both settings, the survey design (non-response
weighting and calibration) was taken into account by
applying the svy command in Stata.

To predict the number of dementia cases for the
years 2020, 2050, and 2100, the estimated prevalence
by age groups and sex was multiplied by the popula-
tion sizes for 2020 and the predicted population sizes
for Norway in 2050 and 2100, respectively, using
the main alternative from Statistics Norway, which
is the most likely scenario based on future fertility,
mortality, emigration, and immigration [44].

We performed a range of sensitivity analyses. Wit-
hout the non-response and nursing home corrections,
the overall dementia prevalence was elevated by 0.4
percentage points. Without any calibration against
Norway, the prevalence increased by 0.8 percent-
age points. Finally, without non-response weighting
and calibration, the prevalence was elevated by 0.6
percentage points.

RESULTS

Table 2 presents demographic and clinical char-
acteristics of the sample; 8,399 participants (86.9%)
were assessed at the field stations, 695 (7.2%) in their
homes, and 569 (5.9%) in nursing homes. We inter-
viewed the closest family proxy of 2,565 participants
(26.5%), and 970 (10.0%) confirmed that there had
been a substantial decline in the participant’s mem-
ory over the past five years. Men had a higher level of
education (p <0.001); women were older (p <0.001)
and had higher scores on the MoCA (p=0.001). The
distribution of MoCA scores can be seen in Supple-
mentary Material.

Table 3 presents the prevalence of MCI and demen-
tia according to sex and age group. The standardized
prevalence of dementia was 14.6% (95% confidence

Sociodemographic and cognitive test results

Men (n=4,406)

‘Women (n=15,257) Total (n=9,663)

Age — mean (SD, min/max)
Test location — n (%)

Field station

Home 217 (4.9)

Nursing home 185 (4.2)
Education — n (%)
<10y 1,344 (30.5)
11-12y 1,757 (39.9)
>12y 1,305 (29.6)
Subjective memory decline 1,344 (32.1)
(n=9021) —n (%)
MoCA* (n=8,738) - mean (SD) 22.6 (4.3)

77.3 (6.0, 70/103)

4,004 (90.9)

78.5 (6.7, 70/102) 77.9 (6.4, 70/103)

4,395 (83.6) 8,399 (86.9)
478 (9.1) 695 (7.2)
384 (7.3) 569 (5.9)

2,693 (51.2) 4,037 (41.8)

1,529 (29.1) 3,286 (34.0)

1,035 (19.7) 2,340 (24.2)

1,572 (32.6) 2,916 (32.3)
22.9 (4.8) 22.8 (4.6)

*The MoCA was not applied in participants with severe functional impairment that precluded the use of the assessment
scale. In participants with severe dementia, the Severe Impairment Battery was applied instead of the MoCA.
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Table 3
Number and prevalence of participants with mild cognitive impairment and dementia
Number of Number of Standardized 95% Number of Standardized 95%
respondents dementia dementia confidence MCI MCI confidence
cases prevalence™ interval cases prevalence* interval
Total
70-74 4,014 234 5.6% (4.9-6.3) 1,451 36.0% (34.5-37.6)
75-79 2,575 263 9.5% (8.4-10.7) 938 36.6% (34.7-38.6)
80-84 1,564 303 17.9% (16.0-20.0) 513 32.9% (30.4-35.5)
85-89 901 333 33.0% (29.7-36.5) 293 33.2% (29.8-36.8)
90+ 609 337 48.1% (43.0-53.3) 187 35.7% (30.7-41.1)
Overall 9,663 1470 14.6% (13.9-15.4) 3,382 35.3% (34.3-36.4)
Men
70-74 1,955 124 6.4% (5.4-7.6) 710 36.5% (34.4-38.7)
75-79 1,203 130 10.0% (8.5-11.8) 517 43.4% (40.6-46.3)
80-84 711 131 17.8% (15.2-20.8) 249 34.8% (31.3-38.4)
85-89 337 114 30.4% (25.9-35.4) 119 36.9% (31.8-42.3)
90+ 200 99 41.5% (34.6-48.7) 65 36.2% (29.1-44.0)
Overall 4,406 598 13.0% (12.1-14.0) 1,660 38.1% (36.7-39.6)
Women
70-74 2,059 110 4.8% (4.0-5.8) 741 35.6% (33.5-37.8)
75-79 1,372 133 9.0% (7.5-10.7) 421 30.6% (28.0-33.3)
80-84 853 172 18.0% (15.4-21.0) 264 31.5% (28.0-35.1)
85-89 564 219 34.6% (30.1-39.3) 174 30.9% (26.5-35.7)
90+ 409 238 50.9% (44.2-57.6) 122 35.5% (29.1-42.5)
Overall 5,257 872 15.9% (14.8-17.0) 1,722 33.0% (31.6-34.5)

*Standardization done in two steps: 1) Weighted (inverse probability weighting) to account for non-response by sex, age, municipality and
nursing home. 2) Standardized (calibrated) to correspond to the distribution in Norway according to sex, age and education in 2019.

interval CI 13.9-15.4) of people aged > 70. There
was a steady increase in dementia prevalence across
age groups with nearly a doubling every five years,
from 5.6% in the youngest group, 70-74 years, to
48.1% in the oldest group, 90 +years. The preva-
lence of dementia was 2.9 percentage points higher
in women than in men (p <0.001).

The standardized prevalence of MCI was 35.3%
(95% C1 34.3-36.4). No age trend was identified for
the prevalence of MCI. The prevalence of MCI was
5.1 percentage points higher in men (p <0.001). Of
those with MCI, 2,896 had amnestic MCI (30.4%,
95% CI 29.4-31.4), and 486 had non-amnestic MCI
(4.9%, 95% CI 4.4-5.3) (see Supplementary Mate-
rial).

Among those who completed the MoCA, 4,431
(50.7%), 3,437 (39.4%), and 2,641 (30.2%) par-
ticipants had z-scores<-1.0,<-1.5, and<-2.0, resp-
ectively, applying norm values adjusted for age, edu-
cation, and sex from a recent Swedish study [39].

Table 4 presents the prevalence of subtypes of
dementia. AD was diagnosed in 57% of the partici-
pants with dementia. The second most common sub-
type was VaD (10%), followed by mixed dementia
(9%), LBD (4%), and FTD (2%). In 17%, the infor-
mation was insufficient for diagnosing the subtype
of dementia, and these individuals were classified

as having unspecified dementia. There was a higher
prevalence of AD (p=0.002) in women and a higher
prevalence of VaD (p=0.03) in men.

Table 5 presents the prevalence of dementia in par-
ticipants living at home and participants who were
nursing home residents. In nursing home residents,
the standardized prevalence of dementia and MCI
was 84.3% and 13.5%, respectively. While there was
a higher prevalence of dementia in older age groups
among those living at home (p <0.001), there was
a lower prevalence of dementia in older age groups
among nursing home residents (p =0.006).

Table 6 shows projections of the numbers of people
with dementia for the years 2020, 2050, and 2100 for
the entire range of ages 30 + . The estimated number
of persons with dementia in the group 65-69 and < 65
were 2008 (783 men and 1,225 women) and 2,108
(1,057 men and 1,051 women), respectively, based on
results from a study of persons < 70 years in the same
region. The total number of people with dementia in
Norway in 2020 was estimated to be 101,118; by the
year 2050, this number is expected to more than dou-
ble to 236,789; and by 2100, the number is projected
to be nearly four times that of 2020 at 380,134. The
proportion of women among those who have demen-
tia is predicted to decrease from 59% in 2020 to 55%
in 2100.
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Table 4
Dementia by subtype, number, and prevalence
Number Standardized 95% confidence Sex Share of
of cases prevalence* interval difference™* all dementias

Total

Alzheimer 840 8.4% (7.8-9.0) 57%

Vascular dementia 151 1.4% (1.2-1.7) 10%

Lewy Body dementias 53 0.6% (0.4-0.8) 4%

Frontotemporal dementia 38 0.4% (0.2-0.5) 2%

Mixed dementia 129 1.4% (1.1-1.7) 9%

Unspecified dementia 255 2.5% (2.2-2.8) 17%
Men

Alzheimer 330 7.3% (6.6-8.1) 56%

Vascular dementia 78 1.7% (1.4-2.2) 13%

Lewy Body dementias 34 0.5% (0.3-0.8) 4%

Frontotemporal dementia 12 0.2% (0.1-0.4) 2%

Mixed dementia 48 1.1% (0.8-1.4) 8%

Unspecified dementia 102 2.1% (1.7-2.5) 16%
Women

Alzheimer 510 9.3% (8.4-10.2) P=0.002 58%

Vascular dementia 73 1.2% (0.9-1.5) P=0.03 7%

Lewy Body dementia 29 0.6% (0.4-0.9) P=0.62 4%

Frontotemporal dementia 26 0.4% (0.3-0.7) P=0.08 3%

Mixed dementia 81 1.6% (1.2-2.1) P=0.05 10%

Unspecified dementia 153 2.8% (2.3-3.4) P=0.03 18%

Four men had other specified dementias. (Two had alcoholic dementia, one had progressive supranuclear palsy, one had post-operative
sequelae). **Chi-Squared test, design based.

Table 5
Prevalence of dementia and mild cognitive impairment in institutions versus in the community

Number of Dementia Standardized 95% confidence MCI Standardized 95% confidence

respondents cases dementia interval cases MCI interval
prevalence* prevalence™
Community
70-74 3,973 196 4.9% (4.2-5.6) 1,448 36.3% (34.7-37.8)
75-79 2,512 204 7.7% (6.7-8.8) 934 37.2% (35.3-39.2)
80-84 1,466 215 14.3% (12.3-16.2) 504 34.1% (31.5-36.8)
85-89 762 212 25.0% (21.6-28.4) 278 36.5% (32.7-40.4)
90+ 381 154 36.4% (30.1-42.7) 148 42.2% (35.7-49.0)
p-trend with age™* p<0.001 p=0.47
Overall 9,094 981 10.8% (10.1-11.5) 3,312 36.5% (35.4-37.6)
Men 4,221 436 10.2% (9.3-11.1) 1,639 39.1% (37.6-40.6)
Women 4,873 545 11.3% (10.2-12.3) 1,673 34.3% (32.8-35.8)
Nursing homes
70-74 41 38 91.3% (81.8-100) 3 8.7% (2.8-24.0)
75-79 63 59 93.4% (86.9-99.0) 4 6.6% (24-16.9)
80-84 98 88 88.6% (80.9-96.2) 9 9.0% (4.3-17.7)
85-89 139 121 85.3% (78.1-92.4) 15 12.0% (6.8-20.2)
90+ 228 183 77.9% (70.3-85.5) 39 19.6% (13.2-28.2)
p-trend with age™* p=0.006 p=0.016
Total 569 489 84.3% (80.4-88.3) 70 13.5% (10.2-17.7)
Men 185 162 88.6% (84.0-93.1) 21 10.6% (6.9-15.9)
Women 384 327 82.4% (77.1-87.7) 49 14.9% (10.5-20.6)

*Standardization done in two steps: 1) Weighted (inverse probability weighting) to account for non-response by sex, age, municipality, and
nursing home. 2) Standardized (calibrated) to correspond to the distribution in Norway according to sex, age, and education in 2019.
**Trend estimated in logistic regression.

DISCUSSION The results are based on a large population-based
sample of persons 70 years of age or older (HUNT4
The present study provides national standardized 70 + study). In order to present prevalence numbers

estimates for the prevalence of dementia in Norway. for the entire population as well, we have included
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Table 6
Projections of people with dementia in 2020, 2050, and 2100 in Norway
Year 2020 Year 2050 Year 2100 Ratio Ratio
2050/2020 2100/2020
Total
30-64 2,108 2,203 2,095 1.0 1.0
65-69 2,008 2,383 2,489 1.2 1.2
70-74 14,493 17,153 18,277 1.2 1.3
75-79 16,691 29,774 29,512 1.8 1.8
80-84 20,380 49,866 55,267 24 2.7
85-89 23,675 64,498 97,093 2.7 4.1
90+ 21,762 70,912 175,402 33 8.1
Overall 101,118 236,789 380,134 2.3 3.8
Men
30-64 1,057 1,106 1,055 1.0 1.0
65-69 783 936 999 1.2 1.3
70-74 8,140 9,748 10,568 1.2 1.3
75-79 8,349 15,544 15,788 1.9 1.9
80-84 8,814 24,202 27,870 2.7 3.2
85-89 8,370 28,290 45,520 34 54
90+ 5,567 25,406 70,805 4.6 12.7
Overall 41,080 105,233 172,605 2.6 4.2
Women
30-64 1,051 1,096 1,040 1.0 1.0
65-69 1,225 1,447 1,490 1.2 1.2
70-74 6,353 7,405 7,708 1.2 1.2
75-79 8,342 14,230 13,724 1.7 1.6
80-84 11,566 25,663 27,397 2.2 2.4
85-89 15,306 36,208 51,573 2.4 34
90+ 16,195 45,506 104,597 2.8 6.5
Overall 60,038 131,556 207,529 2.2 3.5

Projections based on population estimates by gender from Statistics Norway (main alternative).

data from another study conducted with persons
younger than 70 years of age.

The prevalence of dementia among those 70+
years of age was 14.6%, increasing from 5.6% in
the group 70-74 to 48.1% in the group 90+. The
prevalence of MCI among those 70 + years of age
was 35.3% and was stable across age groups. Over-
all, there was a higher prevalence of dementia among
women, whereas there was a higher prevalence of
MCI among men. Alzheimer’s disease was the most
common dementia subtype. More than 80% of nurs-
ing home residents had dementia. The number of
people with dementia in Norway was estimated to
be 101,118 in 2020—a number that is expected to
more than double by the year 2050.

Dementia

The prevalence of dementia in our study is higher
than that found in a large UK study [9] and, to a
lesser extent, the Rotterdam study [45] but similar
to the prevalence found in a Finnish study [13]. The
only previous Norwegian prevalence study, including
1,029 older adults age 75 years and older, also showed
alower prevalence [46]. This study was conducted in

Oslo, the capital of Norway, and half of the study
sample comprised nursing home residents. Pooled
prevalence rates from meta-analyses and reviews are
also lower in all age groups than in our study [6, 8, 47].
Several studies have indicated that the prevalence of
dementia in Western countries might be decreasing
[11], although another review concluded that there
was no clear overall effect including all countries
[48]. The higher prevalence estimates of our study
might be related to methodological issues, such as
choice of diagnostic criteria or the test battery applied
but could also be caused by variation in survival and
risk and protective factors. Norway is one of the coun-
tries with the highest life expectancy and has a public
health system that provides services to address care
for persons with dementia at all stages of the disease
[28].

When applying MoCA norm values from a recent
Swedish study [39], we found that 30.2% of those
who completed the MoCA had a score two standard
deviations or more below the mean, acommon thresh-
old for dementia [38]. In the present study, the MoCA
was not conducted with individuals suffering from
severe dementia. This suggests that we have not over-
estimated the prevalence of dementia in the present
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sample. In nursing homes, the prevalence of demen-
tia was very high, varying from 78% in the oldest age
group to more than 90% in the youngest age groups.
The overall dementia prevalence in nursing homes
(84.3%) is almost identical to results in other stud-
ies on dementia prevalence in Norwegian nursing ho-
mes [49]. Our inclusion of nursing home patients
may also have contributed to a higher prevalence as
this population has not been included consistently in
previous studies [47].

Subtypes of dementia

We found AD to be the most common subtype of
dementia, followed by VaD, LBD, and FTD. This
distribution is consistent with previous research [50,
51]. For some of these subtypes, the prevalence in
our study is lower than in other studies [52], which
may be explained by a large group receiving the diag-
nosis of unspecified dementia. These were cases for
which the information was inconsistent or insufficient
to identify the subtype of dementia. Some partici-
pants with severe dementia did not have a caregiver
who could provide information about the person’s
symptom profile at an early stage of the disease.

MCI

Our prevalence numbers for MCI are in the upper
range of previous results. A recent review found that
the prevalence of MCI ranged from 0.5% to 41.8%,
and that the pooled prevalence was 17.5% [53]. In the
recently updated American Academy of Neurology
guidelines, the prevalence in the age groups 70-74,
75-79, and 80-84 was estimated to 8.4%, 10.1%, and
14.8%, respectively [54]. Various diagnostic criteria
have in common the definition of MCI as a condi-
tion with cognitive complaint, objectively measured
cognitive decline, and essentially normal function-
ing. Our study applied the DSM-5 criteria for minor
neurocognitive disorder, which are very similar to
other MCI diagnostic criteria [20, 21]. However, cog-
nitive decline sufficient for an MCI diagnosis has
been defined by scores of 1.5 SD or 1.0 SD below
the mean from normative samples. The DSM-5 sug-
gests using 1.0 SD as a threshold value, thereby
producing a higher prevalence of MCI than if 1.5
SD had been chosen. The fact that 51% and 39% had
z-scores<—1.0 and<-1.5, respectively, according to
norms from a recent Swedish study [39], illustrates
this and may suggest that we are not overestimating
the prevalence of MCI. A higher prevalence of MCI

among men than among women confirms results from
several previous studies, whereas other studies fail to
find a sex difference [54]. The considerably higher
prevalence of amnestic MCI than non-amnestic MCI
contrasts with previous studies that have shown a
similar prevalence between the two subtypes of MCI
[24]. This may be because we utilized test instru-
ments with more information about memory than
other cognitive domains.

Projections

Future projections show that the number of people
with dementia will more than double by 2050 and
nearly quadruple by the year 2100, with a ratio of 3.8
compared to 2020. These projections confirm earlier
estimates from other countries [2, 55] and highlight
the immense challenges associated with dementia
care in the future.

Strengths and limitations

The present study conforms to the quality indica-
tors of prevalence studies on dementia [6, 7]. The
sample is one of the largest included in a dementia
prevalence study with clinical assessment of all par-
ticipants, and it spans the entire spectrum of cog-
nitive impairment from normal cognition to severe
dementia. The target population is well-described.
The entire population of a Norwegian county, home-
dwelling and institutionalized, was invited to partic-
ipate. The data collection method was standardized
with use of validated criteria. The design was one-
phase with a multidomain cognitive test battery, a
formal disability assessment, an informant interview,
and a clinical interview.

Ideally, the response rate could have been higher,
but it is in line with other similar studies condu-
cted over the past few years [9]. It is probable that
those who did not participate in the study differed
from those who participated on variables that are
associated with dementia, such as age, sex, and pl-
ace of living, including living in a nursing home.
Therefore, our analyses were weighted to control for
non-response bias according to age, sex, municipal-
ity, and nursing home residency, and were further
calibrated to represent Norway according to age, sex,
and educational distribution. Thus, in regard to these
important factors, differences between the study pop-
ulation and those not responding should not affect our
results.
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Due to the magnitude of the study, a large number
of different assessors conducted the data collec-
tion, which could threaten the reliability of the data.
However, all the assessors were health personnel
and received a two-day standardized training on the
study performance to ensure a high level of reliabil-
ity. Although MoCA is a multidomain cognitive test
instrument, limited testing of cognitive domains other
than memory may make it more difficult to diagnose
other dementia subtypes than AD.

Most studies on dementia prevalence have applied
either the algorithmic diagnostic method or the clin-
ical consensus method [56]. We chose the clinical
consensus method as we wanted the diagnostic pro-
cess to reflect current diagnostic practice and to en-
compass all relevant information in the process.
The clinical consensus method may be less reliable
than an algorithmic approach. However, the experts
met prior to the diagnostic process and communi-
cated with the rest of the group throughout the
project period in order to avoid different interpreta-
tions of the data. The main limitation to setting the
diagnosis is the reliance on information collected by
other people, not seeing the person, and the lack of
biomarker data such as cerebrospinal fluid and ima-
ging. These are particularly important when diagnos-
ing subtypes of dementia as the distinctive features
of each subtype are often blurred as the dementia
progresses. This may also be reflected in the high
prevalence of unspecified dementia in the present
study. Consequently, the distribution between sub-
types of dementia should be interpreted with caution.

The projection method assumes that the incidence
and survival of dementia remains the same in the
coming years. However, dementia incidence might
continue to decrease in the coming years or other
health factors such as a higher prevalence of obesity
and less physical activity may lead to an increase in
the incidence of dementia. Furthermore, any future
disease-modifying therapy will probably affect both
the incidence and the survival of dementia. The pro-
jections should be interpreted with these limitations
in mind.

CONCLUSION

By adding information from another recent study,
we estimate that the total number of persons with
dementia in Norway is 101,118. This is consider-
ably higher than the number (78,000) presented in
the Norwegian 2020 dementia plan [28] but close to
the estimate (104,500) by the Norwegian Institute of

Public Health based on data from the Global Bur-
den of Disease project [57]. Uncertainty about the
prevalence of a condition that is so important to
healthcare planning is unfortunate. The present study
provides valid information about the prevalence of
dementia in Norway today. To plan for current
and future health and social services, accurate and
updated knowledge about dementia prevalence, inci-
dence, and survival is needed. This information is
crucial for dealing with the challenges to the health-
care system related to an aging population.
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