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Abstract.

Background: Dementia is associated with increased mortality. However, it is not clear whether causes of death in people
with dementia have changed over time.

Objective: To investigate if causes of death changed over time in people with dementia compared to the general elderly
population.

Methods: We included longitudinal data from nationwide registries on all Danish residents aged > 65 years to 110 years who
died between 2002 to 2015. We assessed the annual frequency of dementia-related deaths (defined as a dementia diagnosis
registered as a cause of death) and of underlying causes of death in people registered with dementia compared to the general
elderly population.

Results: From 2002 to 2015, 621,826 people died, of whom 103,785 were diagnosed with dementia. During this period,
the percentage of dementia-related deaths increased from 10.1% to 15.2% in women, and from 6.3% to 9.5% in men in the
general elderly population. From 2002 to 2015, dementia became the leading, registered underlying cause of death in people
diagnosed with dementia. Simultaneously, a marked decline in cardiovascular and cerebrovascular deaths was observed in
people with and without dementia.

Conclusion: This is the first study to investigate if the causes of death change over time in people diagnosed with dementia
compared with the general elderly population. The increase in the registration of dementia as an underlying cause of death
could reflect increasing awareness that dementia is fatal.
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INTRODUCTION United Kingdom and Australia, dementia has become
the leading cause of death in women [3, 4]. Thus,

Dementia was the third leading cause of death in dementia as a registered cause of death is increas-
high-income countries in 2016 [1]. From 2000-2015, ing globally, while the number of people living
the number of estimated deaths from dementia more with dementia is rapidly increasing [5]. However,
than ~doubled, making dementia the seventh only few studies have reported nationwide age-
leading cause of death globally in 2015 [2]. In the specific time trends for dementia-related deaths [6].

Since mortality and dementia risk increase with

- - - age, performing an age-specific time trend analysis
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While the number of dementia-related deaths is
increasing, dementia may be underreported as cause
of death in people with a known dementia disease
[7]. A review based on seven population-based stud-
ies included people with dementia and concluded that
only 7.2%—41.8% had a dementia diagnosis regis-
tered on their death certificates [7]. It also found that
people with Alzheimer’s disease were more likely to
have a dementia diagnosis registered on their death
certificates than people with unspecific dementia or
vascular dementia [7].

The literature is quite consistent when investi-
gating registered causes of death in people with
dementia. Studies based on data from death certifi-
cates list, besides dementia, the most frequent causes
of death as either cardiovascular disease or pneu-
monia/respiratory diseases [§—11]. Even though the
literature is quite consistent when reporting causes
of death in people with dementia, no previous studies
have investigated if a change has occurred over time.

Thus, the objective of this study was to perform
a thorough descriptive time trend analysis assessing
population-based data on dementia-related causes of
death in the general elderly population as well as in
people with dementia using national registry data on
the entire Danish population.

METHODS

Study design, study period, and study population

This study used a cohort design. We defined the
study period from January 1, 2002 to December 31,
2015. We chose the first year to be 2002, as new proce-
dures for coding causes of death were introduced this
year. All Danish residents aged 65 years to 110 years
who died within the 14-year period were included.
People aged 110 and older were excluded from the
study due to risk of misregistration (although rare).

Data sources

Data was provided by the: 1) Danish Civil Regis-
tration System [ 12]; 2) National Patient Registry [13];
3) Central Psychiatric Register [14]; 4) National Pre-
scription Registry [15]; 5) Danish Register of Causes
of Death [16]; and 6) Statistics Denmark. Since 1968,
all Danish residents have been assigned a unique, per-
sonal identification number that enables linkage of
personal data from different registries [17].

The Danish Register of Causes of Death includes
data on all deaths among Danish residents occurring

in Denmark since 1970 [16]. Danish death certifi-
cates are filled out according to standards set by
the World Health Organization (WHO) [18]. Medical
doctors fill out the death certificates and, since 1994,
causes of death have been registered according to the
International Classification of Diseases, 10th Revi-
sion (ICD-10) [16]. The causes of death are listed as
a chain of events: 1) the immediate cause of death,
2) up to two (optional) contributing causes of death,
and 3) the underlying cause defined as the disease or
condition leading to death (Supplementary Figure 1).
According to WHO, the underlying cause of death is
defined as “(a) the disease or injury which initiated
the train of morbid events leading directly to death,
or (b) the circumstances of the accident or violence
which produced the fatal injury” [19].

Furthermore, up to four contributing conditions or
diseases can be listed as contributing causes of death.
These are defined as conditions that may have led to
reduced resistance or increased vulnerability placing
the person at higher risk due to the conditions causing
death.

For unknown reasons, it was technically possible
to list four additional contributing causes of deaths in
the calendar years 2002 and 2005.

In 2002, the Danish National Board of Health
introduced a new international decision-making tool,
the Automated Classification of Medical Entities
(ACME), for coding causes of death [16]. Using
decision-making tables based on an international
standard, ACME determines the underlying cause of
death by deciding if a causal link can be established
between the immediate, contributing, and underlying
cause of death [20]. In cases where ACME has been
shown to be imprecise, coding specialists manually
evaluated selected groups of causes of death. Since
2007, death certificates have been electronically sub-
mitted in Denmark.

The other above-mentioned registries have been
described previously elsewhere [21]. All data was
made available through Statistics Denmark, which
also provided data on immigration, civil status, and
date of death.

Identification of people with dementia

Dementia was defined as either a registered demen-
tia diagnosis (primary or secondary) in the Danish
National Patient Registry or the Psychiatric Central
Research Register (Table 1 presents the diagnos-
tic codes), or based on filling an antidementia
drug prescription (Table 2 presents the Anatomi-
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cal Therapeutic Chemical codes). As we wished
to investigate death in late-onset dementia, demen-
tia was defined as being registered in people > 65
years, while people registered with a dementia diag-
nosis <65 years were excluded. In this study, we
will refer to people registered with dementia accord-
ing to this definition as people diagnosed with
dementia.

Causes of death

When investigating dementia-related deaths using
death certificate data, we applied the list of ICD-10
codes as used when diagnosing dementia in people
while still alive (Table 1). The underlying cause of
death was defined as the ACME code. Contributing
causes of death were defined as any of the ICD-10
codes listed as either immediate cause of death, any

Table 1

ICD-8 and ICD-10 diagnosis codes for identification of dementia
Disease name ICD-8 ICD-10
Alzheimer’s disease 290.10 F00.0-00.9;

G30.0-30.9
Vascular dementia 293.09-19 F01.0-01.9
Frontotemporal dementia 290.11 F02.0
Dementia without specification  290.09; 290.19 F03.9; G31.9
Other dementias 290.18 G31.8

ICD, International Classification of Diseases.

[b]
Table 2
Anatomical Therapeutic Chemical (ATC) codes for identification
of pharmaceutical treatment of dementia

Drug name ATC code
Memantine N06DXO01
Donepezil NO6DA02
Rivastigmine NO6DAO3
Galantamine NO6DA04

Table 3

contributing causes of deaths, or underlying cause of
death if it was different from the ACME code.

When investigating the underlying causes of death
in people diagnosed with dementia compared with
the general elderly population, the underlying cause
of death was defined as the ACME code. Under-
lying causes of death were divided into eleven
categories: 1) dementia; 2) cardiovascular disease;
3) cerebrovascular disease; 4) cancer; 5) pneumo-
nia; 6) chronic respiratory diseases; 7) genitourinary
diseases; 8) gastrointestinal diseases; 9) unnatural
causes of death; 10) other causes of death, and 11)
no registered underlying cause of death. Table 3 lists
the ICD-10 diagnoses codes used for categorizing
underlying causes of death. We defined dementia-
related deaths as deaths where a dementia diagnosis
was registered as the underlying or contributing cause
of death on the death certificate.

Demographic variables

Age at death was defined as the number of days
from date of birth to date of death divided by 365.25
days. Calendar year was defined as the year of death.
Civil status at time of death was defined as: 1) mar-
ried/civil partnership/separated; 2) single/divorced,;
or 3) widowed. Load of comorbidity was assessed
using the Charlson Comorbidity Index (CCI) score
on the day of death, where dementia was excluded
from the standard CCI version [22].

Statistical analysis

Since our data comprises an entire population as
opposed to a sample, a difference in, e.g., percentage
of a distribution in two different groups, describes an
actual difference.

ICD-10 diagnosis codes for categorizing underlying causes of death,
defined as the Automated Classification of Medical Entities generated code

Disease category ICD-10 codes

Dementia
Cardiovascular diseases

Cerebrovascular diseases 160-169
Cancer C00-C96
Pneumonia J10-J22
Chronic respiratory diseases J40-J47

Genitourinary diseases
Gastrointestinal diseases
Unnatural causes

Other causes of death

NO00-N98, R30-R39
K00-K93, R10-R19
F11-F16, F19, F55, VO0-X44, X50-X99, Y00-Y39, Y85-87.1, Y88-89
All remaining codes

F00.0-9, F01.0-9, F02.0, F03.9, G30.0-9, G31.8-9
100-159, 170-199 RO0-RO1, Q20-Q28

ICD, International Classification of Diseases.
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Descriptive distribution of demographics in the complete population, and women and men diagnosed with dementia

Complete ‘Women diagnosed Men diagnosed
population with dementia with dementia
Number (%) 621,826 64,879 (62.5%) 38,906 (37.5%)
Median age at death (interquartile range) 82.5 (75.5-88.6) 87.4 (82.8-91.5) 84.4 (79.6-88.6)
Marital status married (%) 214,352 (34.5%) 9,431 (14.5%) 19,799 (50.9%)
Divorced/ single (%) 111,311 (17.9%) 10,218 (15.8%) 6101 (15.7%)
Widowed (%) 285,434 (45.9%) 45,199 (69.7%) 12,969 (33.3%)
Missing (%) 10,729 (2.1%) 31 (0.1%) 37 (0.1%)
Median CCI score at time of death (interquartile range) 2 (1-5) 1(0-3) 2(1-4)
CCI, Charlson Comorbidity Index.
Table 5
Distribution of causes of death in women and men not diagnosed with dementia, diagnosed with dementia, and all women and men
Women Men
Not diagnosed ~ Diagnosed with ~ All women  Not diagnosed Diagnosed with  All men
with dementia dementia with dementia dementia
Dementia-related causes of death (%) 10,131 32,277 42,408 4,665 17,939 22,604
(3.03%) (9.67%) (12.7%) (1.62%) (6.23%) (7.85%)
Other causes of death (%) 258,847 32,602 291,449 244,398 20,967 265,365
(77.53%) (9.77%) (87.3%) (84.87%) (7.28%) (92.15%)
Total (%) 268,978 64,879 333,857 249,063 38,906 287,969
(80.57%) (19.43%) (100%) (86.49%) (13.51%) (100%)

We assessed the time trend of dementia-related
deaths as the annual percentage of all deaths in
the population. These analyses were carried out for
women and men in five-year age strata (65—69 years,
70-74 years, 75-79 years, 80—84 years, 85-89 years,
and > 90 years). The stratification in five-year age
groups ensured that different calendar trends in age
at death in the general population and among people
diagnosed with dementia did not affect the results.
Additionally, we assessed the annual distribution of
dementia registered as underlying versus contribut-
ing cause of death in women and men in ten-year age
groups (65-74 years, 75-84 years, and > 85 years).
The same analyses were performed in people diag-
nosed with dementia. These annual distributions of
dementiaregistered as an underlying and contributing
cause of death were also assessed as age standardized
percentages. The age standardization was performed
using all deaths in the Danish elderly population as
the standard for each of the investigated years.

Furthermore, we assessed the annual distribution
as percentages of underlying causes of death in ten-
year age groups (65-74 years, 7584 years, and > 85
years) in women and men diagnosed with dementia
compared with women and men in the general elderly
population from 2002 to 2015. If a cause of death
had <5 observations a year, we combined the cause

of death categories to preserve anonymity. Finally,
we assessed the total number of people whose first
dementia diagnoses was given on their death certifi-
cates during the study period.

All analyses were carried out using SAS, version
9.4 (SAS Institute Inc., Cary, NC, USA).

Data approvals

This study was approved by the Danish Data Pro-
tection Agency, Statistics Denmark, and the Danish
Health and Medicines Authority. As all data com-
prised anonymized registry data, no ethical approval
was needed, according to Danish law.

RESULTS

During the study period, 621,826 people died (wo-
men: 333,857; men: 287,969), of whom 103,785 were
registered with dementia diagnoses prior to death
(women: 64,879; men: 38,906). Table 4 presents des-
criptive data of the population.

In the total population, 65,012 (10.5%) people
were registered with dementia as a cause of death
(underlying: 36,181; contributing: 28,831). Demen-
tia-related deaths were more frequent in women
(12.7%) compared with men (7.9%) (Table 5). On
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average, from 2002 to 2015, the median age at death
was 87.4 years (95% CI: 82.8; 91.5) in women with
dementia, and 84.4 (95% CI: 79.6; 88.6) in men
with dementia. From 2002 to 2015, median age
at death increased more in the dementia groups
compared with women and men without dementia
(Supplementary Table 1). At time of death, 15.5% of
women and 50.9% of men diagnosed with demen-
tia were married, while 69.7% of women diagnosed
with dementia were widowed and only 16.6% of men
with dementia were widowed.

Dementia-related deaths in the general elderly
population

From 2002 to 2015, the percentage of dementia-
related deaths increased for women and men > 70
years (Fig. 1). The percentage of dementia-related
deaths increased with age; however, this seemed to
stabilize at age > 85 as the time trend graphs were
similar for men and women for the age groups 85-89
and > 90 years. In people > 75 years, the percent-
age of dementia-related deaths was higher in women
compared with men.

During the study period, there was an increase
in the registration of dementia as an underlying
cause of death as opposed to a contributing cause
of death (Fig. 2). From 2002 to 2015, the percent-
age of dementia-related deaths increased from 10.1%
(underlying: 4.6%) to 15.2% (underlying: 10.2%) in
women, and from 6.3% (underlying: 2.5%) to 9.5%
(underlying: 5.8%) in men. For women and men of all
age groups, the percentage of contributing cause of
death was quite stabile, while the increase in percent-
age of underlying cause of death primarily explained
the overall increase in dementia-related deaths. The
percentage of dementia-related deaths increased with
age in both men and women (Supplementary Fig-
ures 2 and 3). Age standardizing only changed the
results marginally in both men and women (Supple-
mentary Tables 2 and 3).

Dementia-related deaths in people diagnosed
with dementia

In people diagnosed with dementia, the percent-
age of registered dementia-related deaths increased
from 41.9% (underlying: 20.6%) to 56.2% (underly-
ing: 38.4%) in women, and from 39.2% (underlying:
15.9%) to 53.2% (underlying: 33.3%) in men from
2002 to 2015 (Fig. 3). The percentage of causes of
death registered as dementia increased with age in
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Fig. 1. Time trend of dementia registered as any cause of death,
2002-2015. Time trend of dementia registered as any cause of
death of all deaths in women (A) and men (B) divided into five-year
age groups.

both women and men (Supplementary Figures 4 and
5). Also, in people diagnosed with dementia, the age
standardizing only changed the results marginally
(Supplementary Tables 2 and 3).

Causes of death in people with and without
dementia

The leading underlying causes of death in women
diagnosed with dementia were dementia (29.9%),
cardiovascular disease (18.7%), and cerebrovascu-
lar disease (10.6%), whereas in women without
dementia, the leading causes were cancer (26.8%),
cardiovascular disease (23.3%), and cerebrovascular
disease (8.7%). In men diagnosed with demen-
tia, the leading underlying causes of death were
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>

Contributing cause of death
B Underlying cause of death

Dementia as cause of death (%)

Contributing cause of death
B Underlying cause of death

Dementia as cause of death (%) o

Fig. 2. Time trend of the distribution of dementia as cause of death
in the general elderly population. Time trend of the distribution of
dementia registered as contributing or underlying cause of death
in women (A) and men (B) in the general elderly population.

dementia (24.3%), cardiovascular disease (19.2%),
and cerebrovascular disease (11.1%), while in men
without dementia, the leading underlying causes of
death were cancer (31.5%), cardiovascular disease
(24.1%), and respiratory disease (7%).

From 2002 to 2015, there was a change in the
distribution of registered causes of death both in peo-
ple with and without diagnosed dementia (Fig. 4).
During the period, dementia became the leading
underlying cause of death in women and men diag-
nosed with dementia. The proportions of cardio-
and cerebrovascular disease as underlying cause of
death declined for all women and men, though more
markedly in women and men diagnosed with demen-
tia. The registration of cancer as underlying cause of
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Fig. 3. Time trend of the distribution of dementia as cause of
death in women and men diagnosed with dementia. Time trend
of the distribution of dementia registered as contributing or under-
lying cause of death in women (A) and men (B) diagnosed with
dementia.

death increased markedly in women and men with-
out dementia, whereas in women and men diagnosed
with dementia, there was only a modest increase.

In women and men diagnosed with dementia, the
percentage of pneumonia as the underlying cause of
death declined, but was quite stable in women with-
out dementia, though it increased in men without
dementia. However, in 2015, pneumonia as the under-
lying cause of death was still more frequent in men
diagnosed with dementia (5.1%) compared with men
without dementia (3.7%), while in women the fre-
quency was similar (dementia: 4.1%; no dementia:
3.9%).

There were 12,650 people (2%) without a regis-
tered underlying cause of death, and this was more
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Fig. 4. Time trend of the distribution of registered underlying causes of death in women and men with and without diagnosed dementia.

113).

deaths.

DISCUSSION

frequent in people without dementia (n=12,537)
compared with people diagnosed with dementia
(n=

The Supplementary Material presents the time
trend of underlying causes of death in men and
women with and without dementia in ten-year age
groups (Supplementary Figures 6 and 7).

During the 14-year study period, 14,593 people
(women: 9,964, men: 4,629) were registered with cause of death.
their first-ever dementia diagnosis on their death cer-
tificates (Supplementary Tables 4 and 5), which is
equivalent to 24.3% of all registered dementia-related

This is the first study to investigate the time
trends of a range of underlying causes of death in
people diagnosed with dementia. During the study

nosed with dementia compared with elderly people
without dementia. In the general elderly population,

the proportion of dementia-related deaths increased

markedly from 2002 to 2015. This was primarily
driven by an increase in the registration of dementia
as an underlying cause of death. In people diagnosed
with dementia, we observed the same pattern of an
increase in registering dementia as an underlying

To the best of our knowledge, since no previous
studies have investigated if the causes of death change
over time in people with dementia, our findings can-

not be compared with other studies. Since ischemic
heart disease and dementia share common risk fac-
tors, we believe that the reduction in cardio- and
cerebrovascular disease as the underlying cause of

period, dementia became the leading underlying lar risk factors [23].

cause of death in people diagnosed with demen-
tia. From 2012 to 2015, cardio- and cerebrovascular
disease as an underlying cause of death declined
even more markedly in women and men diagnosed
with dementia compared to those without. Can-
cer was registered less frequently as the underlying
cause of death in people diagnosed with demen-
tia compared with the general elderly population,
and only increased very modestly in people diag-

death in people diagnosed with dementia observed in
our study could be related to areduction in risk factors
and an improvement in the treatment of cardiovascu-

This assumption is supported

by the fact that the Framingham Heart Study, which
reported a decline in the incidence of dementia, also
reported a decline in vascular risk factors from the late
1970s to the early 2010s [23]. The study also found
that the risk of dementia associated with stroke, atrial
fibrillation, and heart failure decreased over time [23].
In Denmark, there was a marked improvement in the
organization of treatment and an increase in the use
of pharmacotherapy after myocardial infarction from
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1997-1998 to 2009-2010, and the 90-day mortality
decreased from 19.6% to 11.7% [24].

Autopsy studies are consistent in reporting pneu-
monia as the leading immediate cause of death
(38%—66%) in people with dementia [25-29]. Also,
studies based on death certificates identified pneu-
monia as a leading underlying cause of death in
people with dementia [8, 10, 11, 30]. A meta-analysis
found that people with dementia had higher odds
(OR=2.2;95% CI: 1.44; 3.42) of dying from pneu-
monia compared with people without dementia [31].
Thus, we hypothesized that our study would con-
firm these findings. However, in our study, pneumonia
was only registered as an underlying cause of death
in 4.1% of women and 5.1% of men with dementia
in 2015, making it comparable in women with and
without dementia. Autopsy studies may show a clear
difference in results because they primarily list the
immediate cause of death. In contrast, studies based
on death certificates either registered the underlying
cause of death or multiple causes of death. Such stud-
ies show markedly lower prevalence of pneumonia as
a cause of death, compared to autopsy studies. In our
study, the percentage of people with pneumonia as the
underlying cause of death was markedly lower com-
pared to other studies, perhaps because of increased
awareness of dementia as a cause of death.

In our study, cancer was less likely to be registered
as the underlying cause of death in people diagnosed
with dementia compared to the general elderly pop-
ulation, which is in line with findings from other
studies [8, 10, 32]. The question can be asked whether
people with dementia less frequently die from cancer,
or whether there is a reluctance to diagnose cancer
in people with dementia. One autopsy study reported
that cancer was less frequent in people with dementia
[26], while another found that 7% of those deceased
with dementia had clinically undiagnosed neoplasms
[29]. Thus, it is unclear whether cancer is underdiag-
nosed in dementia.

This study observed an increase in the registra-
tion of dementia as a cause of death, which is in line
with findings from other studies [6, 33]. A UK study
reported that in people with clinically diagnosed
dementia, the percentage of dementia registered as
cause of death increased from 39.9% in 2006 to
63.0% in 2013, but the study did not report other
causes of death [33]. We also observed that dur-
ing the study period, dementia was more likely to
be registered as an underlying cause of death as
opposed to a contributing cause, which is in line
with findings from a national Norwegian study [6].

We find this change interesting, as it may reflect a
changing medical view on dementia, and a paradigm
shift toward perceiving that dementia is fatal. We
believe our study emphasizes that dementia is under-
reported as a cause of death, and this calls for further
improvements.

In our previous study involving a time-trend anal-
ysis of all-cause mortality in dementia, we found
that the mortality rate, assessed as mortality rate
ratios, declined at the same rate as in the general
elderly population from 1996 to 2015 [34]. Some
studies, however, base time trends in mortality on data
from death certificates. This study underpins why this
can be problematic. If we used the results from this
study to evaluate dementia mortality rates, we would
report an increase primarily related to the increase in
recordings of dementia as a cause of death on death
certificates.

Limitations

The most critical limitation of this study is that the
data available from the Danish Register of Causes of
Death has not been validated in autopsy studies. The
most accurate way to establish causes of death is by
performing autopsies, and the autopsy rate in Den-
mark is below 10% [16]. Thus, the data from death
certificates depends on the individual doctor and on
changes in recommendations about which diagnostic
codes should be prioritized [16]. We handled this lim-
itation by dividing causes of death into more broadly
defined disease groups instead of using single diag-
nostic codes as outcomes.

Because dementia is a syndrome with many dif-
ferent etiologies, causes of death have been shown to
vary with different dementia subtypes, both in studies
based on death certificates [8, 35] and autopsies [25,
26]. Thus, optimally, it would have been best to assess
causes of death by dementia subtypes. Unfortunately,
though the validity of diagnoses for dementia syn-
drome is high, the subtype diagnoses are not accurate
enough [36].

Dementia is underreported in the Danish health
registries. A study estimated that in 2015, there
were approximately 87,000 people in Denmark with
dementia [37]. In our previous study, we were nev-
ertheless only able to identify 36,129 people with
dementia in 2015 using the same methodology as
in this study [21]. Thus, we know that dementia is
underreported in the national registries, which was
emphasized by the fact 14,593 people were identified
by registration with a first-time dementia diagnosis in



L. Taudorf et al. / Causes of Death in People with Dementia 1617

the national registries on their death certificates from
2002 to 2015. We believe some patients are diagnosed
by their general practitioner but diagnoses from the
primary health care sector are not included in Danish
national registries.

Strengths

This study comprised a large nationwide cohort,
which made it possible to assess if the causes of death
changed over time. Using the national healthcare
registries, we were able to identify people diag-
nosed with dementia and make comparisons with
the entire general elderly population without demen-
tia. This was possible because the use of diagnoses
for dementia syndrome in the Danish registries have
been validated and found to be correct 85.6% of
the time [36]. Last, the number of deceased with-
out a registered underlying cause of death was
low (2%).

CONCLUSION

This is the first study to investigate if causes of
death change over time in people diagnosed with
dementia. From 2002 to 2015, dementia became the
most frequently registered underlying cause of death
in people diagnosed with dementia. Additionally,
dementia was more likely to appear as an underly-
ing cause of death as opposed to a contributing cause
in the latter years of the study period. We believe that
this shift may reflect a positive change in diagnostic
procedures and in perceiving dementia not only as a
disease that contributes to mortality but as a disease
that is actually fatal. Even though we observed an
increase in the use of dementia as cause of death, we
believe that dementia is still underreported on death
certificates and that more can be done to increase
awareness that dementia is fatal.
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