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ABSTRACT

Objectives: Vascular dementia (VD) is one of the more common types of dementia. Much is known about VD
in older adults in terms of survival and associated risk factors, but comparatively less is known about VD in a
younger population. This study aimed to investigate survival in people with young-onset VD (YO-VD)
compared to those with late-onset VD (LO-VD) and to investigate predictors of mortality.

Design: Retrospective file review from 1992 to 2014.

Setting: The inpatient unit of a tertiary neuropsychiatry service in Victoria, Australia.

Participants: Inpatients with a diagnosis of VD.

Measurements and methods: Mortality information was obtained from the Australian Institute of Health and
Welfare. Clinical variables included age of onset, sex, vascular risk factors, structural neuroimaging, and
Hachinksi scores. Statistical analyses used were Kaplan–Meier curves for median survival and Cox regression
for predictors of mortality.

Results: Eighty-four participants were included with few clinical differences between the LO-VD and YO-VD
groups. Sixty-eight (81%) had died. Median survival was 9.9 years (95% confidence interval 7.9, 11.7), with
those with LO-VD having significantly shorter survival compared to those with YO-VD (6.1 years and 12.8
years, respectively) and proportionally more with LO-VD had died (94.6%) compared to those with YO-VD
(67.5%), χ2(1)= 9.16, p= 0.002. The only significant predictor of mortality was increasing age (p= 0.001).

Conclusion: While there were few clinical differences, and older age was the only factor associated with survival,
further research into the effects of managing cardiovascular risk factors and their impact on survival are
recommended.
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Summary of the reasons why our paper is
useful to the readership

We believe our manuscript is useful and of clinical
relevance to the readers of IPG. Vascular dementia

(VD) is the second commonest cause of dementia
and the last paper to investigate mortality in young-
onset and late-onset VD was published in 2008. In
2019, there were a few papers which compared
mortality in young-onset VD and other dementias,
but there has not been a paper which specifically
addresses the risk factors to mortality in young- and
older-onset VD.The questions “How long do I have?”
and “what can I do about it?” are frequent questions
following a diagnosis of dementia. Having contempo-
raneous information about survival duration and risk/
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preventive factors to mortality is important for indivi-
duals with dementia and their families, as well as for
future planning and service provision.

Introduction

Vascular dementia (VD) is one of themore common
types of dementia, thought to be the second most
common cause after Alzheimer’s disease (Wallin
et al., 2003). The diagnosis of VD encompasses a
range of heterogeneous entities in which vascular
pathophysiological processes contribute to the clin-
ical presentation of dementia. Consequently, there
are different diagnostic criteria by which to define
VD, including those proposed by the National
Institute of Neurological Disorders and Stroke-
Association Internationale pour la Recherche et
l'Énseignment en Neurosciences (NINDS-AIREN),
International Classification of Diseases, 10th Revision
(ICD-10), Diagnostic and Statistical Manual
of Mental Disorders, 4th Edition (DSM-IV), and
Alzheimer’s Disease Diagnostic and Treatment
Centers (ADDTC) (American-Psychiatric-Associa-
tion, 1994; Chui et al., 1992; Roman et al., 1993;
World-Health-Organization, 1992). When these dif-
ferent criteria are compared, it is evident that
the diagnostic entity of VD is a complex and heter-
ogenous, for which pathophysiology may be multi-
factorial, encompassing a range of different patient
populations (Wetterling et al., 1996).

The Hachinski score is one method of identifying
VD (Hachinski et al., 1975). The original study
examined 24 patients who were assessed for clinical
features of “multi-infarct dementia,” and using this
score, the authors were able to divide the patients
into two groups, one with “multi-infarct dementia”
who scored ≥ 7 and one with “primary degenerative
disorder” who scored ≤ 4. There are 13 items in the
original Hachinski score, which included abrupt
onset, history of hypertension and strokes, nocturnal
confusion, depression, somatic complaints, and
focal neurological symptoms and signs. Five items
are given double weighting, with a maximum score
of 18. A subsequent paper has described Hachinski
scores of 7 and 5 items, respectively (Hachinski
et al., 2012).

Young-onset dementia (YOD) refers to a demen-
tia where symptom onset occurs before 65 years old
(Rossor et al., 2010). YOD affects over 28,000
people in Australia (Brown et al., 2017) and can
place significant burden on the individuals and
families who are affected by this illness—including
implications related to financial needs and emo-
tional distress (Kang et al., 2022). Individuals
with YOD have complex needs for which timely
diagnosis is vital to providing appropriate care

(Draper et al., 2016; Loi et al., 2022a). Alzheimer’s
disease (AD) is the most common cause of YOD,
with frontotemporal dementia (FTD) and VD also
being frequently diagnosed (Ferran et al., 1996;
Fujihara et al., 2004; Loi et al., 2021). For future
planning and service provision, knowledge of sur-
vival duration and risk factors to mortality is impor-
tant, but there has been less focus on YOD
compared to late-onset dementia (LOD). In partic-
ular, there is sparse literature investigating survival
in young-onset vascular dementia (YO-VD), a
dementia with known risk factors that can poten-
tially be modified.

Investigation into survival for VD has mostly
involved individuals older than 65 years old (i.e.,
late-onset vascular dementia; LO-VD), with a
median survival of approximately 3.3 years (Wolfson
et al., 2001). Those who have had a stroke are
reported to have a shorter survival of 2.6 years
(Knopman et al., 2003). The same study reported
LO-VD to have a shorter survival compared to late-
onset Alzheimer’s dementia (LO-AD), related to
vascular comorbidity.

In the few studies to date, people with YO-VD
have longer survival compared to that found for
people with LO-VD. A study comparing 48 people
with YO-VD with 179 people with young-onset
Alzheimer’s dementia (YO-AD) found median sur-
vival to be 6.1 years with no significant difference
between the dementias (Kay et al., 2000). The study
found that a higher Hachinski score predicted mor-
tality in YO-VD. The study used a national death
registry to follow-up all the cases from 1985 to 1989
over seven years. A cohort-control study examined
the survival of 4495 patients with different types of
dementia at different ages from 2000 to 2014 and
included 44 individuals with YO-VD and 121 indi-
viduals with LO-VD (Rhodius-Meester et al., 2019).
The authors also used a death registry (accessed in
2017) and found an overall median survival time
from dementia diagnosis to be 6.0 years. Survival for
LO-VD was 4.1 years, but median survival was not
calculated for the YO-VD group as less than 50%
had died.

A much longer median survival for YO-VD was
reported in a prospective study of 198 patients with
various subtypes of YOD, including 34 with YO-
VD, 122 with YO-AD, and 42 with young-onset
frontotemporal dementia (YO-FTD) (Gerritsen
et al., 2019). Those with YO-VD, YO-AD, and
YO-FTD had a median survival of 14.6 years, 8.6
years, and 11.3 years after diagnosis, respectively.
Unlike the two previous studies, death information
was determined from case notes with 21% attrition.
It was unclear which YOD subtype these individuals
who were lost to follow-up belonged, possibly con-
tributing to the longer survival times. Despite this
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limitation, the study identified age at symptom onset
to be associated with survival in YOD; with the
likelihood of a shorter survival increasing by 14%
with each additional year of age at symptom onset.
This increased likelihood of shorter survival with age
was found in all subtypes of YOD, includingYO-VD.

Our recent study investigated mortality in a range
of dementia subtypes of various ages and found that
LO-VDhad amedian survival of 5.3 years compared
to YO-VD, 12.3 years, from age of onset (Loi et al.,
2022c). The objectives of this study were to expand
on these results to: (1) compare the clinical vari-
ables, including the Hachinski score, between inpa-
tients admitted with YO-VD and LO-VD; (2)
investigate median survival in YO-VD and LO-
VD; (3) investigate predictors of association of mor-
tality in YO-VD and LO-VD; and (4) estimate the
risk of mortality in these individuals compared to the
Australian population.

Methods

Study setting
This was a retrospective file review of patients who
were admitted to Neuropsychiatry, The Royal Mel-
bourne Hospital, from 1992 to 2014 inclusive, and
who were diagnosed with VD using the Diagnostic
Statistical Manual of Mental Disorders, 4th Edition
(American-Psychiatric-Association, 1994). Neuro-
psychiatry is a tertiary specialist referral center which
provides assessment, diagnosis, and follow-up of
people with a range of neuropsychiatric conditions,
including YOD (Loi et al., 2022d). Patients are
admitted for comprehensive review, comprising of
neuropsychiatry, neurology, neuropsychology, neu-
roimaging, and biological assessments. Diagnoses
are made using consensus criteria, following multi-
disciplinary consideration. For more information of
this methodology, please refer to our recent manu-
script which includes this cohort (Loi et al., 2022c).

Data collection
MJY and MK performed the initial file review.
Clinical variables collated included sex, age of onset
of symptoms related to dementia, age at admission,
and time course of symptoms. Vascular risk factors
were identified and included history of hyperten-
sion, diabetes, stroke, hypercholesterolemia, and
smoking status. In order to rate the Hachinski score,
additional variables were included: presence of noc-
turnal confusion, preservation of personality, diag-
nosis of depression, presence of somatic complaints,
emotional incontinence, and presence of focal neu-
rological signs or symptoms. These clinical variables
were then used to calculate the full/13-item, 7-item,

and 5-item Hachinski scores (Hachinski et al.,
1975; Hachinski et al., 2012). Inter-rater variability
between MJY and MK was addressed by discussion
with an independent reviewer, SL. Reports of struc-
tural neuroimaging using magnetic resonance imag-
ing (MRI)were reviewed and codified for data entry.
“Vascular changes” were indicated as present if the
MRI report stated phrases such as “lacunar infarcts,”
“stroke,” “deep white matter change,” “chronic ische-
mic change,” “white matter disease,” “periventricular
white matter disease,” or “small vessel ischemia.”
Cognition was measured using the Neuropsychiatry
Unit Cognitive assessment (NUCOG) which evalu-
ates five domains of cognition, attention, visuospatial
and executive function,memory, and language, with
a maximum score of 20 in each domain (Walterfang
et al., 2006). Mortality information, including age at
death and cause of death, were obtained from the
Australian Institute of Health and Welfare (AIHW)
National Death Index, with linkage date being Sep-
tember 30, 2019 (Australian Government, 2019).
One hundred of all names submitted were identi-
fied. Standardisedmortality ratios (SMR) were used
to compare mortality with published Australian
Bureau of Statistics data age-sex-specific population
norms (Australian-Bureau-of-Statistics, 2019).

Statistical analysis
Statistical analyses were performed using Stata (Sta-
tacorp, version 6) and Statistical Package for Social
Sciences (IBM Corporation, version 26). Survival
was defined as the time from symptom onset until
the date of death. The Kaplan–Meier method was
used to estimatemedian survival with the log rank test
used for comparison. Cox proportional hazards ratio
was used to analyze for predictors of survival. Vari-
ables which had p< 0.2 in the univariablemodel were
included in the multivariable Cox regression model.

Ethical approval was provided by Melbourne
Health (2016.037) and the AIHW human research
ethics committees (EO2017/5/398).

Results

Demographics
There were 84 patients diagnosedwith VD, of whom
45 (53.6%) were male and 39 (46.4%) were female.
Overall, the mean age of onset for the cohort was
63.7 years (SD= 9.9, range 38, 83). Fifty-seven
(67.9%) were admitted from home and half (53.6%)
had obtained secondary education. The majority
(96.4%) were categorized as having Oceanic/North-
ern Western and Southern Eastern European eth-
nicity (Australian-Bureau-of-Statistics, 2019). Of
those who had a NUCOG (n= 36), the mean total
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score was 61.0 (SD= 17.1, range 32, 88), indicating
moderate cognitive impairment. There were 70
(83.3%) patients who had completed MRIs during
their admission and of these, 59/70 (84.2%) had
“vascular changes.” The average number of vascular
risk factors was 2.5 (SD= 1.5, range 0, 7). The total
score for the full 13-item Hachinski was 7.6
(SD= 2.8, range 2, 14), modified 7-item Hachinski
was 2.8 (SD= 1.4, range 0, 6), and modified 5-item
Hachinski was 2.1 (SD= 0.8, range 1, 4).

Using symptom onset less than 65 years old to
designate YO-VD, 43 patients (51.2%) had YO-VD
and 37 (48.8%) had LO-VD, with 4 individuals
unable to have their age of onset determined from
the file notes. Table 1 shows the clinical-demographic
information.

Comparing YO-VD and LO-VD
There were differences in several of the clinical
variables between those with YO-VD compared to
those with LO-VD including the age at admission
(YO-VD mean 60.3 years ± 5.9, vs. LO-VD mean
75 years ± 4.3; t (76)= 12.86, p< 0.001) and age at
death (YO-VD mean 67.6 years ± 5.7, vs. LO-VD
mean 79.8 years ± 5.9; t (58)= 8.31, p< 0.001).

LO-VD had significantly higher Hachinski scores,
including the full Hachinski scores (YO-VD mean
6.9 ± 2.8, vs. LO-VD mean 8.5 ± 2.7; t (76)= 2.57,
p= 0.012), and the 5-item Hachinski scores (YO-
VD mean 1.9 ± 0.8, vs. LO-VD mean 2.4 ± 0.8;
t (77)= 2.66, p= 0.009). There were no differences
in alcohol use, number or type of vascular risk
factors, or in the 7-item Hachinski scores. There
were no differences in vascular changes reported on
MRI between LO-VD and YO-VD (χ(2)= 0.745,
p= 0.388).

Mortality
Of the 84 patients, 68 (81%) had died at time of data
linkage. The mean age of death was 74.1 years
(SD= 8.2, range 53.5, 91.7). There were no differ-
ences in clinical variables between those who had
died and those who were still alive, except for the full
Hachinski score (alive mean 6.2 ± 2.5; dead mean
8.0 ± 2.8, t (82)= − 2.439, p= 0.022), and modi-
fied 7-item Hachinski score (alive mean 2.0 ± 1.3;
dead mean 2.9 ± 1.4, t (82)= − 2.319, p= 0.029),
indicating that those who had died had a higher
Hachinski score. Of those who were deceased, there
was a higher proportion who had LO-VD (35/37;

Table 1. Demographics of the sample, n= 84 patients with vascular dementia

TOTAL, N (%)
YO-VD,

N = 43 (%)
LO-VD,

N = 37 (%) COMPARISON TEST

95% CONFIDENCE

INTERVAL

OF MEAN

DIFFERENCE
...................................................................................................................................................................................................................................................................................................................................

Females 39 (46.6) 20 (46.5) 17 (45.9) χ(1)= 0.002, p= 0.96
Mean age of onset,

years(SD)
63.7 (9.9) 56.6 (7.3) 72.0 (4.7) T (72)= 11.415, p< 0.001* 12.7, 18.1

Mean age at admission,
years (SD)

67.1 (8.7) 60.3 (5.9) 75.0 (4.3) T (76)= 12.86, p< 0.001* 12.4, 16.9

Mean age at death (SD) 74.4 (8.2) 67.6 (5.7) 79.9 (5.9) T (58)= 8.315, p< 0.001* 9.3, 15.2
NUCOG mean total score

(SD)
64.3 (15.0) 58.5 (18.9) T (28)= -0.983, p= 0.334 − 17.7, 6.2

Mean number of vascular
risk factors (SD)

2.5 (1.5) 2.2 (1.2) 2.7 (1.9) T (57)= 1.426, p= 0.159 − 0.2, 1.2

Presence of hypertension 49 (58.3) 23 (53.5) 22 (59.5) χ(1)= 0.288, p= 0.590
Presence of diabetes melli-

tus
24 (28.6) 11 (25.6) 10 (27) χ(1)= 0.21, p= 0.880

Presence of hypercholer-
sterolaemia

34 (40.5) 17 (39.5) 16 (43.2) χ(1)= 0.113, p= 0.737

Current smoker 15 (17.9) 9 (20.9) 5 (13.5) χ(1)= 0.758, p= 0.384
Previous stroke or transient

ischaemic attack
20 (23.8) 8 (18.6) 11 (29.7) χ(1)= 1.359, p= 0.244

Alcohol use – current or
previously heavy

10 (23.3) 6 (16.2) χ(1)= 0.616, p= 0.433

Full Hachinski score 13 7.6 (2.8) 6.9 (2.8) 8.5 (2.7) T (76)= 2.57, p= 0.012 0.36, 2.8
Modified 7 Hachinski 2.8 (1.4) 2.5 (1.4) 3.0 (1.4) T (75)= 1.51, p= 0.134 − 0.16, 1.1
Modified 5 Hachinski 2.1 (0.8) 1.9 (0.8) 2.4 (0.7) T (77)= 2.66, p= 0.009* 0.12, 0.83

LO-VD, late-onset vascular dementia; NUCOG,Neuropsychiatry Unit Cognitive assessment; SD, standard deviation; YO-VD, young-onset
vascular dementia.
*p< 0.001.
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94.6%) compared to those who had YO-VD (29/43;
67.5%); χ(2)= 14.2, p= 0.002.

The Kaplan–Meier curves demonstrated that the
median survival of the total cohort was 9.9 years
(95% CI 7.9, 11.7). Those with LO-VD had signifi-
cantly shorter median survival (6.1 years; 95% CI
4.8, 9.8) compared to those with YO-VD (12.8
years, 95% CI 9.6, 18.0); p= 0.03 (Figure 1).

For the Cox regression, smoking status, hyper-
tension, and number of vascular risk factors had
univariable p< 0.2, and these were included in the
final multivariable models. Age of onset was
included, and three models were generated, using
each of the Hachinski scores, the full score, and
modified 7-item and 5-item (Tables 2, 3 and 4).
The only significant predictor of mortality was older
age (hazard ratio= 1.06, p= 0.001), suggesting that
for every increased year of age of onset, there was an
approximately 6% increased risk of death. For exam-
ple, age of onset of dementia is 70 years old, com-
pared to age of onset at 60 years old, there is 10-fold
increase in risk of death with the older age of onset.
When “YO-VD” was added as a variable rather than
“age of onset,” then having YO-VD conferred half
the risk of death compared to having LO-VD (hazard
ratio= 0.50, p= 0.019, data not shown).

Comparing the risk of having a LO-VD or YO-
VD with population norms, these conferred a SMR
of 2.7 (95% CI 1.9, 3.8) and 5.6 (95% CI 3.9, 8.0),
respectively. Table 5 shows the breakdown with age
categories, such that having YO-VD at 60–69 years,
had 7.7× increased risk of death compared to the
general population.

Discussion

This is the most recent study to date which
investigates survival and risk factors to mortality

in YO-VD and LO-VD. We used a national death
index and data linkage to minimize attrition and had
sample sizes of YO-VD similar to previous studies.
Our main findings were (1) median survival for
LO-VD was 6.1 years and for YO-VD 12.8 years,
(2) the only significant predictor of mortality was
increasing age, and (3) having VD conferred a high
risk of mortality compared to the general popula-
tion; approximately 3× for LO-VD and 6x for
YO-VD.

The findings ofmedian survival duration of about
6 years for age of onset for LO-VD and 12 years for
YO-VD are comparative to previous studies taking
into consideration diagnostic delay (Kay et al., 2000;
Knopman et al., 2003). In contrast, Gerritsen et al.
(2019) reported 14 years median duration for YO-
VD. They attributed this longer median duration to
very early identification of symptom onset.

While there were higherHachinski scores (full and
5-item) in individuals with LO-VD, the Hachinski
score itself was not a predictor for mortality. We did
not find any other significant clinical variables which
differed between the LO-VD and YO-VD groups. As
far as we are aware, this is the first study to investigate
these clinical differences. Increasing age is a risk
factor for death and is an independent risk factor
for cardiovascular disease (Dhingra et al., 2012). Our
finding that age was the only predictor of mortality
emphasizes the important role that age plays in death,
rather than the type or number of vascular risk
factors. Increasing age is consistently found as a
risk factor for mortality in dementia in many studies
(Brodaty et al., 2012; Guehne et al., 2005; Heath
et al., 2015; Todd et al., 2013). We found that for
every additional year for age of onset, the risk of death
increased by 6%; Gerritsen et al. (2019) reported
their increased risk as 14%.

We had anticipated that using a measure of VD
such as the Hachinski score, which has been found
as a risk factor for YO-VD (Kay et al., 2000), would
yield a positive result, but our results did not show
this. There are limitations of the Hachinski scale
(Dening and Berrios, 1992; Swanwick et al., 1996)
such as the double weighting of some items com-
pared to others, the limited guidance on the use of
certain terms, such as “abrupt onset” and “depres-
sion,” which may vary depending on the nosology
and definition that is used. Other items such as
“relative preservation of personality” and “emo-
tional incontinence” may be susceptible to high
inter-rater variability, due to their subjective nature.
The inclusion of both “focal neurological symp-
toms” and “focal neurological signs” as separate
items, both of which are double-weighted, may
over-represent the same measure when the total
score is calculated using the 13-item version. Fur-
thermore, according to the initial paper, perhaps the

Figure 1. Kaplan–Meier curve comparing median survival for young-
onset vascular dementia to late-onset vascular dementia.
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score should be considered a binary measure, rather
than a continuous one.

We attempted to include neuroimaging vascular
changes as reported by radiologists using a similar
methodology to Knopman et al. (2003). There are
more sophisticated methods of quantifying MRI mar-
kers of cerebrovascular disease, such as measurements

of cortical and subcortical infarcts and using a hyper-
intensity segmentation tool to quantify white matter
hyperintensities (Yassi et al., 2020).Wewere unable to
do this due to MRIs performed prior to 2000 being
only available in “hard format” and inaccessible to us
and the heterogeneity of the quality of MRIs (for
example, 1.5 vs 3.0T).

Table 2. Cox regression analysis for predictors of association for mortality in vascular dementia, using Full
Hachinski score

HAZARD RATIO STANDARD ERROR Z SCORE P VALUE 95% CI
...................................................................................................................................................................................................................................................................................................................................

Age of onset 1.05 0.017 3.35 0.001 1.02, 1.09
Current smoker# 0.007 0.023 − 1.50 0.133 0.001, 4.54
Full Hachinksi score 1.06 0.055 1.33 0.184 0.97, 1.16
Presence of hypertension* 1.85 0.610 1.86 0.063 0.97, 3.52
Number of vascular risk factors 1.12 0.115 1.17 0.243 0.92, 1.38

#Reference Yes.
*Reference Yes.

Table 3. Cox regression analysis for predictors of association for mortality in vascular dementia, using modified
7-item Hachinski score

HAZARD RATIO STANDARD ERROR Z SCORE P VALUE 95% CI
...................................................................................................................................................................................................................................................................................................................................

Age of onset 1.06 0.017 3.55 <0.001 1.02, 1.09
Current smoker# 0.006 0.019 − 1.55 0.122 <0.001, 3.97
Modified 7 Hachinski score 1.15 0.106 1.53 0.184 0.96, 1.38
Presence of hypertension* 1.99 0.675 2.02 0.043 1.02, 3.87
Number of vascular risk factors 1.12 0.115 1.10 0.270 0.92, 1.37

#Reference Yes.
*Reference Yes.

Table 4. Cox regression analysis for predictors of association for mortality in vascular dementia, using modified
5-item Hachinski score

HAZARD RATIO STANDARD ERROR Z SCORE P VALUE 95% CI
...................................................................................................................................................................................................................................................................................................................................

Age of onset 1.05 0.017 2.89 0.004 1.02, 1.08
Current smoker# 0.004 0.014 − 1.67 0.096 <0.001, 2.61
Modified 5 Hachinski score 1.34 0.243 1.59 0.112 0.94, 1.91
Presence of hypertension* 1.87 0.620 1.88 0.059 0.97, 3.58
Number of vascular risk factors 1.13 0.115 1.17 0.243 0.92, 1.37

#Reference Yes.
*Reference Yes.

Table 5. Standardised mortality ratios (SMRs) for people with vascular dementia compared to population norms

AGE CATEGORY OBSERVED DEATH EXPECTED DEATH SMR 95% CI
...................................................................................................................................................................................................................................................................................................................................

LO-VD 70–79 16 5.73 2.79 1.71, 4.56
80–89 17 6.06 2.80 1.74, 4.51
90–99 1 0.71 1.39 0.19, 9.94

YO-VD 50–59 1 0.63 1.58 0.22, 11.25
60–69 18 2.35 7.67 4.83, 12.18
70–79 10 2.03 4.91 2.65, 9.13

CIs, confidence intervals; LO-VD, late-onset vascular dementia; SMR, standardized mortality ratio; YO-VD, young-onset vascular
dementia.
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Overall, we found a high risk of death compared
to the general population for LO-VD (∼3×) and
YO-VD (∼6×). These SMRswere similarly found in
our study of mortality in overall dementia (Loi et al.,
2022c) and lower compared to what has been found
for FTD, SMR= 8.1 (Loi et al., 2022b). This high-
lights the high lethality of dementia in younger
people and the need be able to identify these indi-
viduals as early as possible so that they can access
services and support (Cations et al., 2021).

While the strengths of our study included a
moderate sample size for LO-VD and YO-VD
and no attrition for follow-up of mortality data,
the retrospective nature of this study means that
the clinical information obtained was limited. In
addition, being a tertiary Neuropsychiatry service,
the patients admitted to our inpatient unit may have
different characteristics such as more psychiatric or
behavioral issues, limiting the generalizability of our
findings to all individuals with VaD.Wewere unable
to collect specific details on vascular risk factors such
as duration or severity, which may influence survival
in VD and dementia. For example, onset of diabetes
mellitus before middle age and after 15 years dura-
tion has been associated with earlier onset of demen-
tia and decreased survival (Zilkens et al., 2013).
Weight/body mass index and chronic kidney disease
are also potential risk factors we were unable to
analyze due to inconsistency of these reports in
the clinical summaries (Heath et al., 2015). Onset
of VD being temporally related to stroke appears to
be a significant risk factor for mortality in LO-VD
(Knopman et al., 2003), but we were also unable
explore this due to limited sample size and variable
documentation in the clinical summaries.

Lastly, when investigating a construct such as
VD, we acknowledge that different criteria have
been used over the decades including NINDS-
AIREN, ICD-10, DSM-IV, and ADDTC, of which
the NINDS-AIREN may be perceived as the most
“strict” diagnostic criteria (Korczyn et al., 2012).
VD is clinically heterogeneous, with the onset being
acute or insidious, with improvement or decline in a
stepwise or gradual deterioration. There is also lack
of accepted neuropathological criteria, compared to
other dementias such as AD and FTD. It is possible
that we have overestimated our diagnoses of VD in
our study compared to other studies as we used the
DSM-IV criteria. We also did not have access to
post-mortem brains in order to review pathological
processes and the presence of comorbidities such as
AD. Because our study spanned two decades, it is
conceivable that survival in dementia, including VD,
may change over time due to improved control of
vascular risk factors and access to anti-dementia
medications such as cholinesterase inhibitors.

However, Rhodius-Meester et al. (2019) adjusted
for this and did not find any differences in survival for
YOD over the decades, and the systematic review by
Brodaty et al. (2012) also found minimal evidence
for this.

In conclusion, we have reported on survival in
individuals with LO-VD and YO-VD, which high-
lights the need for early identification and provision
of support for maintaining quality of life for these
patients and their families. While age is an unmo-
difiable risk factor, potential directions for research
could focus on the impact of controlling vascular risk
factors on survival in VD and investigating the effect
of stroke on VD and mortality.
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