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Abstract

Objectives: To address the prevalence and risk factors of suicidal outcomes in people with mild cognitive im-
pairment or dementia. Methods: Four databases were searched for studies reporting data on the prevalence or the
risk of a suicidal event, in people with a clinical diagnosis of MCl or dementia. The research was conducted according
to PRISMA guidelines. A narrative synthesis was used to report the main findings. A random effect model was used
across all analyses to calculate the prevalence and the odds ratio of suicidal outcomes in people with dementia.
Results: Fifty-nine studies were included. The pooled prevalence of suicidal outcomes in people with dementia
were as follows: suicidal ideation: 9.7% (95%Cl 6.7-13.9), suicide attempt: 0.8% (95%CI 0.3-2.4), and suicidal death:
0.2% (95%CI 0.1-0.4). People with dementia had an increased risk of suicidal ideation (OR 1.87, 95%ClI 1.21-2.88)
and suicide attempt (OR 2.4, 95%CIl 1.24-4.65) but no significant increase in the risk of suicidal death. The
heterogeneity was high for each outcome. The risk factors for suicidal death in dementia were younger age, recent
diagnosis, previous mental health disorder, and frontotemporal dementia. The prevalence of suicidal ideation in MCl
ranged from 5 to 17.6%, with a moderate increase in suicide attempts (HR 1.34, 95%Cl 1.09-1.65) and no increase in
suicidal death. Conclusions: People with dementia frequently have suicidal thoughts and are at an increased risk of
suicide attempts. Clinicians should be careful to identify those at higher risk in order to offer them supportive care
and restrict their access to lethal means.
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Summary

The prevalence of suicidal events such as suicidal ideation,
suicide attempt, or suicidal death is high in the elderly,
including in people with dementia and mild cognitive
impairment (MCI). This meta-analysis showed a high
prevalence of suicidal ideation which occurred in about 1
of 10 people with dementia, whereas the prevalence of
suicide attempts was lower, but substantial, in about 0.8%
of cases. The prevalence of death by suicide was 0.2%.
Compared to people without dementia, people with de-
mentia had roughly twice the risk of suicidal ideation or
suicide attempt but no significant increase in the risk of
suicidal death. Clinicians should be particularly careful to
identify those with a higher risk of suicidal death, for
example younger patients, those with a recent diagnosis, a
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previous mental health disorder, or a diagnosis of fron-
totemporal dementia.

Introduction

Suicide is a major public health concern. The prevalence of
suicide differs greatly by region or country and is the
highest in Europe, with a crude rate of 12.4/100 000 in the
year 2021." The suicide rate is approximately twice as high
for men as for women. However, these crude figures mask
a much more complex reality, in which many factors such
as age, socioeconomic status, access to health care, and
mental and physical health, influence the risk of suicidal
behavior or death by suicide. In high income countries, the
suicide rate remains high in the elderly and often higher
than middle-aged people.> For example, the crude rate in
France in 2019 was 16.7/100 000 in the 65-74 years of age
group, 28.6 in the 75-84 years group, and 28.2 in
the >85 years group compared to <20 in the less than
65 years group.' Moreover, it is estimated that for 1
suicidal death, there are 20 suicide attempts and approx-
imatively 200 people with suicidal ideation.® Suicide at-
tempts by the elderly are more often fatal than those by
younger people. Suicide is generally the consequence of a
precipitating factor or a situational stressor in a vulnerable
individual with predisposing factors. Older adults have
both common and distinct risk factors for suicidality
compared to younger subjects. Depression and other
mental disorders are strong risk factors in all age groups.
Specific risk factors for the elderly include chronic
physical illness, chronic pain, disability and functional
impairment, bereavement, widowhood, loneliness and lack
of social support, and cognitive impairment such as im-
paired decision making and cognitive inhibition.* The
actual prevalence of suicide among older adults is likely
underestimated due to misclassification and social stigma.’

Neurological diseases that cause dementia or mild
cognitive impairment are chronic conditions that are highly
prevalent among older adults.® These diseases have a poor
prognosis and lead to progressive functional impairment.
They are also often responsible for behavioral and psy-
chological symptoms.” The prevalence of depression in
people with dementia range from 20% to 37% with a mean
prevalence of 25% compared to 13% in the general
community.® Receiving a diagnosis of Alzheimer’s disease
or another related disease can be considered a stressful
event. Considering the aforementioned risk factors for
suicide in the elderly, we can hypothesize that individuals
with dementia or mild cognitive impairment are at an
increased risk of suicide. Considering the growing public
health burden of cognitive disorders and dementia in an
ageing population, it is important to gather evidence about
the prevalence and risk factors of suicidal events in people
with cognitive impairment and dementia.’ Suicidal events

can be classified as passive (thoughts about wanting to be
dead) or active (thoughts about killing oneself) suicidal
ideation, suicide attempt, and completed suicide or suicidal
death."’

A previous systematic review of suicide and Alz-
heimer’s disease (AD) published in 2016, including 21
studies (8 were case reports), concluded that AD is as-
sociated with a moderate risk of suicide and that more
prospective studies are needed to clarify the association
between AD and suicidality.'' The authors did not conduct
a meta-analysis. Another systematic review of suicide and
dementia published in 2020, including 47 studies pub-
lished until 31%" December 2018 (37 studies included in
meta-analysis), reported a trend toward suicidal events,
especially suicide attempts in dementia.'” The effect size
of the association of dementia and suicidal outcomes was
non-significant for suicidal ideation (OR 1.37, 95% CI
0.78-2.39) and suicidal death (OR 1.28,95% C1 0.77-2.14)
but was significant for suicidal attempt (OR 2.24, 95% CI
1.01-4.97). Those diagnosed with dementia at a younger
age were at a higher risk for suicidal thoughts. However,
most of the studies included in this review had a cross-
sectional or a case-control design that limited interpretation
about causal relationships between dementia and suicide.
All studies reported in these previous reviews included
subjects at the dementia stage of AD or dementia of other
or unspecified etiology. Both reviews included papers that
used the psychological autopsy method, which means that
the diagnosis of AD was made at the autopsy and the
clinical data were collected from informants or medical
records after the death of the subjects. There is a need for
large, prospective studies that address the risk of suicidal
behavior in individuals with mild cognitive impairment or
dementia of various etiologies.

The dissemination of scientific knowledge about AD
and related disorders to the general population likely in-
creases awareness of the issue and potentially leads to
earlier diagnoses. The development of new diagnostic
criteria and the use of biomarkers allow for an earlier and
more accurate diagnosis of neurocognitive disorders at the
stage of mild cognitive impairment (MCI) or mild neu-
rocognitive disorder.'*'* These diagnostic criteria of
prodromal AD or MCI due to AD are now widely used in
routine practice.'”> The diagnosis of AD is usually dis-
closed to the patient earlier, probably at a younger age and
more often than in the past. Considering the fact that some
previous studies suggested that the risk of suicide was
higher in younger subjects or at an early stage of AD
compared to a late stage,'® these changes in clinical
practice could increase the prevalence of suicidal events in
cognitively impaired subjects. To the best of our knowl-
edge, there is not yet a systematic review on suicide and
MCI. Therefore, we aimed to conduct a new systematic
literature review to update previous reviews and synthetize
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the data about this topic by also including people with
cognitive impairment at a milder stage and reviewing
recent studies conducted with larger cohorts, for which the
clinical diagnosis of MCI or dementia was based on the
most recent validated criteria. Overall, the aim of this
systematic review was to answer: What is the prevalence
and what are the risk factors of suicidal ideation, suicide
attempt, or suicidal death in cognitively impaired people
whether they are at the MCI or the dementia stage? Our
goal is to more precisely evaluate the possible causal re-
lationship between mild cognitive impairment (MCI) or
dementia and the risk of suicidal behavior. We hope to
identify possible risk factors for suicidal behavior in
subjects suffering from MCI or dementia. Identifying these
factors is crucial to the development of an effective pre-
vention strategy.

Methods

The Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) 2020 statement'’ was followed
during the entire process of this research. A protocol was
developed and registered on the Open Science Framework
website prior to conducting the work (https://osf.io/8ru7k/
?view_only=a35cdcd695a04f438bd872aca0106ffd).

Eligibility Criteria

We included (i) any observational studies (transversal, case
control, prospective, or retrospective cohorts), (ii) pub-
lished in a peer-reviewed journal, (iii) reporting original
effect size (incidence, prevalence, odds ratio, risk ratio,
relative risk) on suicide (suicidal ideation/thoughts, sui-
cidal behavior/attempt, or suicide death), (iv) in people
with a clinical diagnosis of MCI or dementia, due to AD or
another disease or of unspecified etiology with or without a
comparison to a control group, without restriction of
setting or population, from any country of origin. We
excluded papers about (i) cognitively unimpaired subjects
(undergoing “predictive” tests or risk factor assessment
such as APOE genotype) or autopsy series without clinical
diagnosis, (ii) assisted suicide or euthanasia, (iii) suicide in
caregivers, (iv) case reports, review papers, opinion pa-
pers, editorials, comments, (v) papers not written in En-
glish or French,'® or (vi) papers exclusively dedicated to
Huntington’s disease.

Information Sources and Search Strategy

Our literature search was conducted in April 2023 in the
following electronic databases: PubMed (NCBI), Em-
base (Elsevier), Scopus (Elsevier, Netherlands), and
PsycINFO (ProQuest), with no limitation of time. The
search strategy combined the use of the following MeSH

terms and keywords: dementia, mild cognitive impair-
ment, major neurocognitive disorder, mild neuro-
cognitive disorder, Alzheimer’s disease AND suicide or
suicidal, or suicidality. The search strategy was estab-
lished by consulting experts in the field. Moreover, the
search team was composed of people from 4 different
fields of expertise: neurology (EM), psychiatry (DJ),
geriatrics (MdSH), and public health and epidemiology
(CB). The detailed search strategy for each database is
reported in Supplemental File 1. The reference lists of
selected studies and of previous reviews were manually
screened to identify additional papers. Experts in the
field were contacted to identify any potential missing
reference.

Selection Process

The results of our literature search were imported to ref-
erence manager software (EndNote20). After removing
duplicates, references were imported to the Rayyan web
platform to proceed with the screening and the first se-
lection. Titles and abstracts were independently screened
by 2 reviewers (EM, DJ). Any disagreement was resolved
through discussion. In cases of unsolved disagreements,
they were resolved by discussion with a third reviewer
(MdSH). The full texts of the selected papers were again
assessed independently by the same 2 reviewers (EM, DJ)
for eligibility. In cases of discrepancy, consensus was
reached after discussion and, if necessary, with the input of
a third reviewer (MdSH).

Data Collection Process

The data were independently and manually extracted from
selected studies by EM and DJ, using a data extraction
form (Supplemental File 2) and encoded in a Microsoft
Excel file. Any disagreement was resolved through dis-
cussion. The extracted data concerned the following do-
mains: design of the study and methods, sample size, study
population and control group (country, setting, demo-
graphic data, etiology, severity of cognitive impairment,
risk factors), outcomes (type of event, measurement scale,
measurement of effect sizes), main and additional results,
general conclusion of the authors, limitations and biases,
conflicts of interest, and sources of funding. We had 3
outcomes of interest: suicidal ideation or suicidal thoughts
(SI), suicide attempts (SA), and death by suicide (SD). For
these outcomes, we recorded data about prevalence by
either extracting the raw number of subjects with the
outcome compared to the whole sample or by extracting
the proportion/percentage reported by the authors. The risk
of an outcome compared to a control group without
neurocognitive disorder (with the highest level of ad-
justment if several levels of adjustment were available)
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was extracted as odds ratios (OR), hazard ratios (HR), or
other effect sizes reported by the authors and their 95%
confidence intervals (CI). Raw numbers of the outcomes in
the study samples and the control groups were also
extracted to calculate “crude” OR and perform meta-
analyses. In cases of incomplete or unclear data, the
study’s authors were contacted by email to obtain missing
data or explanation. For studies reporting different follow-
up outcome results, we extracted the results of the most
relevant period from a clinical point of view.

Study Risk of Bias Assessment

The Mixed Methods Appraisal Tool (MMAT; version 2018)
was used during the quality appraisal of each included
study.'” The MMAT allows 1 to appraise the quality of the
methodology of 5 different categories of empirical studies.
The MMAT consists of questions about the clarity of the
research question(s), the adequacy of the data to answer the
research question, the representativeness of the target
population, the validity and accuracy of the measurements,
the completeness of the outcome data, the account of
confounding factors and the risk of nonresponse bias, the
change of the status of the participants that could influence
the outcome, and the relevance of the statistical analysis.

Two reviewers (EM, DJ) performed the quality and risk
of bias appraisal independently. Any disagreement was
resolved through discussion. In cases of unsolved dis-
agreement, they were resolved by discussion with a third
reviewer (MdSH). Detailed scoring of the selected papers
is reported in Supplemental File 3. We included all studies
regardless of their quality.

Data Synthesis and Statistical Analysis

Results from selected papers are reported in 2 overview
tables (Table 1 for people with dementia, Table 2 for people
with MCI). A narrative synthesis of the main results re-
garding prevalence and identified risk factors of the 3
different outcomes (SI, SA, or SD) is provided. For studies
that reported quantitative data or effect sizes that could be
pooled, meta-analyses were performed to provide a
quantitative estimate of the effects. Different meta-
analyses were run, including meta-analyses on preva-
lence of the 3 outcomes in people with dementia, and
meta-analyses assessing the risk of theses outcomes in
people with dementia compared to controls. Considering
the low numbers of studies of people with MCI, no meta-
analysis was performed for this population.
Heterogeneity between studies was anticipated.
Therefore, a random effect model was used across all
analyses. Heterogeneity was evaluated with Cochrane Q
statistics and quantified with I?. Two studies reported only
a combined outcome of suicidal ideation and suicide

attempt in people with dementia, identified as suicidal
behavior (SB) without data of the exact number of each
component of the outcome. The data of these 2 studies
were included in both meta-analyses of prevalence of SI
and prevalence of SA in dementia. Subgroup analyses by
outcomes and by study design were run to further explore
the heterogeneity.

A publication bias analysis was performed, using a
visual inspection of the funnel plot and Begg and Egger’s
regression tests. A leave-one-out analysis was performed
to test the robustness of the statistical models. All analyses
were performed in R Software and appropriate packages
(Meta, Metafor).

Results

Summary of Search Results

A total 0f 3931 studies were identified in 4 databases. After
removing 1537 duplicates, 2394 records were screened by
title and abstracts and 77 were selected for full-text as-
sessment. Six additional studies were identified through
manual search of the reference list of retrieved full texts
and previous reviews. A list of the excluded studies is
provided in Supplemental File 4. A total of 59 studies were
included in this review (Figure 1). Among these, there
were 2 studies that reported data exclusively on people
with MCL?*?' 3 studies of people with MCI or
dementia,”??* and 54 studies involving people with
dementia.”>”’® There were 26 cross-sectional studies, 22
cohort studies, 9 case-control studies, and 2 double-blind
randomized controlled trials (RCTs). A summary of the
selected studies of people with dementia or MCI is pre-
sented respectively in Table 1 and Table 2. Countries of
origin of included studies were mainly located in Europe
(n =28) or North America (n = 16). The other studies were
located in Asia (n = 9), Australia (n = 3), Mexico (n = 1),
and Argentina (n = 1). We found 1 multi-site study
worldwide. The sample size ranged from 18 to 7 300 395
participants. These studies were conducted in various
settings: outpatient clinical services, emergency depart-
ments, geriatric or psychiatric hospitals, nursing homes, or
population-based record linkages (outpatient or inpatient
care) in regional or national databases. Inclusion criteria
were heterogenous with age >60 years in most cases. The
etiology of dementia was AD or other dementias in 16, AD
in 9, frontotemporal dementia (FTD) in 5, Lewy body
dementia (LBD) in 2, vascular dementia (VD) in 1, se-
mantic dementia in 1, and unspecified in 23 studies. The
etiology of MCI was AD in 1, various in 1, and unspecified
in 3 studies. The studied outcomes were SI in 32, SA in 23,
SD in 16 studies of dementia and SI in 3, SA in 1, and SD
in 2 studies of MCI. Some studies reported data on 2
different outcomes. The quality of selected studies was
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Mormont et al.

Table 2. Studies in People With MCI Included in the Review.

Age
subjects  Gender
First author N subjects Age % Participant characteristics,
Year Design N controls controls Female setting and location Main findings
Rubin H Cross- 41 73.9(5.2) 44% Not reported Prevalence of Sl at the time of diagnosis:
1989 sectional 83 71.6(49) 51% USA 5%.
No significant difference compared to
control.
Plamer K Cohort 47 NA NA Longitudinal population-based Prevalence of SI: 17.6% in amnestic-MCl
2007 185 NA NA study, 75-95y (P =0.006) and 16.7% in
Sweden multidomain-MCI (P = 0.002),
significantly higher than controls
(3.2%).
An | H Cohort 4260 NA NA 56 outpatients’ clinics, all Prevalence of SD: 0.42%. SMR = 0.93
2019 0 participants with cognitive (95% CI 0.55-1.47), NS.
impairment, 2005 to 2013 Lower risk of SD if higher education,
Korea HR 0.90 (95%Cl 0.81-0.99), P < 0.05.
Giinak M M Cohort 21 085 74.7 3.1% VA databases, 250 y VA health Prevalence of SA: 0.7% in MCl vs 0.4% in
2021 63 255 (10.4) 3.1% care user in 2008-201 1 and  controls. HR 1.34 (95% CI 1.09-
747 2012-2013 1.65), P = 0.005. HR if recent (<2 y)
(10.3) USA diagnosis: 1.73 (95% Cl 1.34-2.22),
P < 0.001.
Prevalence of SD: 0.2% in MCl vs 0.2%
in controls. HR 0.96 (95% CI 0.66-
1.39), P = 0.82.
Rymo | Cross- 286 748 (5.6) 79.4%  Population based survey at  Prevalence of Sl in the year before
2023 sectional 182 72.5(4.7) 63.7% home or in residential care  diagnosis: 16% in MCl vs 1.1% in

Sweden

controls. OR 16.99 (95% Cl 4.07-
70.98), P < 0.001.

Increase in Sl only significant for passive
SI, not active SI.

Prevalence of lifetime Sl: 35.7% in MCI
vs 14.8% in controls, OR 3.18 (95%
Cl 1.98-5.12), P < 0.001.

Age = mean (SD).

Abbreviations: Cl = confidence interval, HR = hazard ratio, MCI = mild cognitive impairment, NA = non-available or not reported, NS = not significant,
OR = odd ratio, S| = suicidal ideation, SA = suicide attempt, SD = suicidal death, SMR = standardized mortality ratio, U = unspecified, VA = department

of Veterans Affairs Health Care System, y = years.

highly heterogenous, ranging from very poor to high (see
Supplemental File 3).

Studies of Dementia

Prevalence Analyses. Twenty-eight studies, including
3 805 208 participants, reported data on the prevalence
of SI that ranged from 1.1% to 40%. The pooled pro-
portion of SI was 9.7% (95% CI 6.7-13.9), with a high
level of heterogeneity (I* = 100%). See Figure 2(A). In
our subgroup analysis according to outcome, no dif-
ference in terms of effect size was found between studies
for which the outcome was SI (k = 26) or suicidal be-
havior that combined SI and SA (k = 2), P = 0.34. In
subgroup analysis according to study design, a signif-
icant difference was found between subgroups, with a

pooled prevalence of 12.2% (95% CI 8.2-17.7) in cross-
sectional studies (k = 18), 7.1% (95% CI 3.2-15.3) in
cohort studies (k = 8), and 3.5% (95% CI 2.4-5.1) in
RCTs (k=2), P<0.01. The heterogeneity remained high
for cross-sectional and cohort studies (I = 100%) and
was low for RCTs (I> = 28%). For additional forest plots,
see Supplemental File 5.

Fifteen studies, including 3 936 449 participants, reported
data on the prevalence of SA that ranged from 0.1% to
17.5%. The pooled proportion of SA was 0.8% (95% CI 0.3-
2.4), still with a very high level of heterogeneity (I* = 100%).
See Figure 2(B). In subgroup analysis, no difference in terms
of effect size was found between studies for which the
outcome was SA (k= 13) or suicidal behavior that combined
SI and SA (k = 2), P = 0.24, and between cross-sectional
studies (k = 7), cohort studies (k = 6), or RCTs (k=2), P =
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Identification of studies via databases and registers

)

Identification of studies via other methods

Records identified from
Databases (n = 3931)
Pubmed (n = 1299)
Scopus (n = 1007) >
Psyclnfo (n = 669)
Embase (n = 956)

Records removed before
screening:
Duplicate records removed
(n = 1537)

Identification

Records identified from:
Citation searching (n = 6)

— l

Records excluded
(n=2317)

Records screened

(n = 2394)
I

Reports sought for retrieval ».| Reports not retrieved

(n=0)

Reports sought for retrieval Reports not retrieved

(n=0)

v

Screening

(n=6)
!

(n=77)

- Reports excluded (n = 22):
Reports assessed for eligibility > Wrong publication type (n = 12)
(n=77) Wrong study design or outcome
(n=6)
Wrong population (n = 1)
Overlapping samples (n = 1)
Wrong language (n = 1)
Insufficient data (n = 1)

v

Studies included in review
(n=59)

Reports assessed for eligibility
(n=6)

v

Reports excluded (n = 2):
Wrong population (n = 1)
Overlapping samples (n = 1)

Reports of included studies
(n=59)

[ Included ] [

Figure |. Flow diagram of study selection adapted from PRISMA 2020.

0.17. The heterogeneity remained high for cross-sectional
and cohort studies (I = 99%) and was null for RCTs (I =
0%). For additional forest plots, see Supplemental File 5.

Twelve studies, including 3 537 701 participants, re-
ported data on the prevalence of SD that ranged from 0% to
1.5%. The pooled proportion of SD was 0.2% (95% CI0.1-
0.4), with a high level of heterogeneity (I* = 100%). See
Figure 2(C). In subgroup analysis according to study
design, a significant difference was found between sub-
groups, with a pooled prevalence of 0.2% (95% CI1 0.1-03)
similar to the global model in cohort studies (k = 10) and a
pooled prevalence of 0.9 % (95% CI 0.4-2.0) in cross-
sectional studies (k = 2), P < 0.001. The heterogeneity
remained high for cohort studies (I* = 100%) and was null
for cross-sectional studies (I> = 0%). For additional forest
plots, see Supplemental File 5.

A leave-one-out analysis was performed for each
outcome and confirmed that the effect size was not de-
termined by a single study. See Supplemental File 5.

Risk Analyses. Six studies that involved 1797 participants
with dementia and 3230 controls were pooled and showed
a significantly higher proportion of subjects with dementia,
reporting SI with an OR of 1.87 (95% CI 1.21-2.88), > =
68%. See Figure 3(A). In our subgroup analysis according
to study design, no significant difference was found be-
tween cohort studies (k = 1) and cross-sectional studies
(k=5), P=0.52. The heterogeneity remained moderate for

cross-sectional studies (I = 74%). For additional forest
plots, see Supplemental File 5.

Ten studies that involved 157 852 participants with
dementia and 609 780 controls were pooled and showed a
significantly higher proportion of subjects with dementia,
reporting SA with an OR of 2.40 (95% CI 1.24-4.65), I* =
98%. See Figure 3(B). In subgroup analysis according to
study design, a significant difference was found between
subgroups, with a pooled effect size nonsignificant for
cohort studies (OR 1.03, 95% CI 0.43-2.43, k = 2) but
significant for case-control studies (OR 3.08, 95% CI 1.51-
6.29, k = 6) and cross-sectional studies (OR 4.26, 95% CI
1.25-14.5, k = 2), P = 0.084. The heterogeneity remained
high for cohort and case-control studies (I* = 97%) and was
null for cross-sectional studies (I = 0%). For additional
forest plots, see Supplemental File 5.

Nine studies, involving 587 723 participants with de-
mentia and 11,019,567 controls, were pooled and showed no
significant increase of SD in subjects with dementia, with an
OR of 1.13 (95% CI 0.51-2.46), I* = 99%. See Figure 3(C). In
subgroup analysis according to study design, no significant
difference was found between cohort studies (k = 5) and case-
control studies (k =4), P = 0.97. The heterogeneity remained
high for both subgroups (I* = 99% and 100%, respectively).
For additional forest plots, see Supplemental File 5.

A leave-one-out analysis was performed for each
outcome and confirmed that the effect size was not de-
termined by a single study. See Supplemental File 5.
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A. Suicidal ideation

Study Events Total Proportion Proportion 95%-CI
Alipour-Haris, 2022 11231 1056046 . 0011 [0.010;0.011)
Armstrong, 2021 18 a5 i 0.189 [0.116; 0.283]
Ballard, 1996 18 124 0.145 [0.088; 0.220]
Barca, 2008 102 Q33 0.109 [0.090; 0.131]
Chan, 2008 13 520 0.025 [0.013;0.042]
Draper, 1998 21 221 0.095 [0.060; 0.142]
Egan, 2019 21 653 0.032 [0.020; 0.049]
Engedal, 2011 13 112 0.116 [0.063; 0.190)
Forsell&Winblad, 1997 24 114 0.211 [0.140; 0.297]
Forsell, 1997 43 182 0.236 [0.177;0.305)
Grasbeck, 2003 9 96 0.094 [0.044;0.171]
Harwood , 2002 ] 91 0.099 [0.046;0.179]
Holmstrand, 2021 166 1163 0.143 [0.123;0.164]
Jonson, 2023 65 465 0.140 [0.110;0.175)
Kim, 2014 -1 66 0.061 [0.017,0.148]
Koyama, 2015 64 634 0.101 [0.079; 0.127]
Lai, 2018 873 56296 0.016 [0.015;0.017]
Moretti, 2006 21 231 0.091 [0.057;0.136]
Naismith, 2022 2756 18252 0.151 [0.146; 0.156]
Ortner, 2021 a4 157 0280 [0.212;0.357]
Rosness, 2010 29 221 0.131 [0.090;0.183]
Rubin, 1989 10 68 0.147 [0.073;0.254]
Schmutte, 2022 19382 2667987 0.007 [0.007; 0.007]
Shah, 1998 12 41 0.293 [0.161; 0.455)
Starkstein, 2007 27 278 0.097 [0.065; 0.138]
Walido, 2014 17 97 0.175 [0.106; 0.266]
Weiner, 1997 4 30 $ 0.133 [0.038; 0.307]
Zucca, 2019 14 35 . 0.400 [0.239;0.579]
Random effects model 3805208 - 0.097 [0.067; 0.139]

| N S D B e |
0O 01 02 03 04 05

Heterogeneity: /° = 100%, t° = 1.1004, p = 0

B. Suicide attempt

Study Events Total Proportion Proportion 95%-CI

Alipour-Haris, 2022 1305 1056046 0.001 [0.001; 0.001]

Barak, 2002 16 215 —A— 0.074 [0.043;0.118]
Chen, 2018 82 91126 -] 0.001 [0.001; 0.001]
Draper, 1998 0 221 B 0.000 [0.000; 0.017]
Egan, 2019 1 653 = 0.002 [0.000; 0.009]
Fonseca, 2014 10 59 —— 0.169 [0.084; 0.290]
Gunak, 2021 400 63255 [+ ] 0.006 [0.006, 0.007]
Kim, 2014 0 66 - 0.000 [0.000; 0.054]
Lai, 2018 69 56296 L] 0.001 [0.001; 0.002]
Mormont, 2014 0 100 E— 0.000 [0.000; 0.036]
Ortner, 2021 2 157 = 0.013 [0.002; 0.045]
Sabodash, 2013 6 136 —— 0.044 [0.016; 0.094]
Schmutte, 2022 19382 2667987 E 0.007 [0.007; 0.007]
Walido, 2014 7 a7 —— 0.175 [0.106,; 0.266]
Zucca, 2019 4 35 | —————— 0.114 [0.032; 0.267]
Random effects model 3936449 - 0.008 [0.003; 0.024]
Heterogeneity: I1° = 100%, ©° = 4.3265, p = 0 T L T 1
-0.1 ] 0.1 02 0.3
C. Suicidal death

Study Events Total Proportion Proportion 95%-CI
An, 2019 27 5909 = 0.005 [0.003; 0.007]
Annor, 2019 91 141592 ] 0.001 [0.001; 0.001]
Armstrong, 2019 4 524 —— 0.008 [0.002; 0.019]
Choi, 2021 46 36541 - | 0.001 [0.001; 0.002]
Erlangsen, 2008 136 21394 0.006 [0.005; 0.008]
Erlangsen, 2020 569 243022 L] 0.002 [0.002; 0.003]
Gunak, 2021 88 63255 u 0.001 [0.001; 0.002]
Moon, 2021 119 62282 | 0.002 [0.002; 0.002]
Sabodash, 2013 2 136 i i 0.015 [0.002; 0.052]
Schmutte, 2022 705 2667987 | 0.000 [0.000; 0.000]
Sexton, 2021 1 107 —a 0.009 [0.000; 0.051]
Seyfried, 2011 241 294952 EE 0.001 [0.001; 0.001]
Random effects model 3637701 IO 0.002 [0.001; 0.004]

T T T T 1
-0.01 0 001002003004005

Heterogeneity: /% = 100%, t° = 1.0236, p = 0

Figure 2. Forest Plots of prevalence of suicidal events in dementia.
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A. Suicidal ideation
Dementia Controls

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Barca, 2008 102 933 19 226 T"" 1.34 [080; 223] 212%
Forsell&Winblad 1997 24 114 31 139 - 093 [051;, 1.70) 191%
Forsell, 1997 43 182 86 784 - 251 [167, 3.78) 237%
Jonson, 2023 65 465 175 1973 ; 167 [1.23; 226) 262%
Rubin, 1989 10 68 1 83 : 1414 [1.76;11350] 3.8%
Zucca, 2019 14 35 2 25 — 767 [1.56; 37.80] 6.0%
Random effects model 1797 3230 0 1.87 [1.21; 2.88] 100.0%
Heterogeneity: 1> = 68%, t° = 0.1651, p = 0.008 ! ' ' ) '

Test for overall effect: z = 2.80 (p = 0.005) 001 01 1 10 100

B. Suicide attempt

Dementia Controls

Study Events Total Events Total 0Odds Ratio OR 95%-Cl Weight
Chen, 2018 82 91126 498 364504 066 [052; 0.83] 128%
Dombrovski, 2008 2 3 30 61 — T — 207 [0.18; 24.01] 47%
Eliasen, 2018 29 90 8945 98624 . 477 [3.06; 742] 123%
Fonseca, 2014 10 59 3 59 - 381 [099, 1464] 85%
Gunak, 2021 400 63255 253 63255 158 [1.35; 1.86] 12.9%
Liu, 2009 7 1" 36 75 —TE— 190 [051; 7.02] 86%
Morgan, 2018 254 2301 2200 49074 : 264 [230; 3.03] 129%
Randal, 2014 674 933 7964 33631 839 [7.25, 9.70] 129%
Wiktorsson, 2010 8 39 95 472 —- 1.02 [046; 230] 10.9%
Zucca, 2019 4 35 0 25 ——-—'— 729 [0.37;14173] 36%
Random effects model 157852 609780 - 240 [1.24; 4.65] 100.0%
Heterogeneity: I° = 98%, 1° = 0.8793, p < 0.001 . ' ' '

Test for overall effect: z = 2.59 (p = 0.010) 0.01 0.1 1 10 100
C. Suicidal death

Dementia Controls

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Alothman, 2022 95 4940 14420 589734 "' 0.78 [064,096] 11.2%
Choi, 2021 46 36541 18 36541 . 256 [1.48,441] 107%
Erlangsen, 2008 136 21394 5563 2446145 - 281 [237,333] 11.2%
Erlangsen, 2020 569 243022 34914 7057373 0.47 [0.43;051] 11.3%
Gunak, 2021 88 63255 110 63255 T 0.80 [060;1.06] 11.1%
McCarthy, 2013 24 85990 66 151436 —a= i 0.64 [0.40;1.02] 10.9%
Novilla-Surette, 2022 68 131234 801 223733 =+ 0.14 [0.11;0.18] 11.2%
Qin, 2011 164 1059 21005 443238 = 368 [3.12;435] 11.2%
Randal, 2014 162 288 1938 8112 - 410 [3.23;520] 11.2%
Random effects model 587723 11019567 -*'- 1.13 [0.51; 2.46] 100.0%
Heterogeneity: /° = 99%, +* = 1.4135, p < 0.001 f I !

Test for overall effect: z = 0.30 (p = 0.766) 02 05 1 2 5

Figure 3. Forest Plots of risk analyses of suicidal events in dementia.



Mormont et al.

17

Risk Factors

Sex. One study™ reported a higher prevalence of SI in
women, while another study” reported a lower prevalence
of hospitalization for suicidal behavior (SI or SA) in
women. The risk of SD was found to be higher in women
in 1 study** and higher in men in 2 studies.”’"’

Age. Four studies found no correlation between age and
SI***%->% and no difference in the prevalence of SI in early
onset dementia (<65 years) compared to late-onset de-
mentia.®® In 1 study, people with AD who committed SA
by self-poisoning were younger than expected.*' In an-
other study, the risk of SA was higher in young FTD
participants compared to older ones.”® Five studies found a
significantly higher risk of SD in younger participants
compared to older ones, although the cut-off between
young and old varied from study to study, between 65 to
75 years old.***’274*7% One study found no relation
between age and SD.** One study found a higher preva-
lence of SD in participants aged 60 to 69 years, though the
difference was not statistically significant in a multivariate
logistic regression model.?’

Severity of Dementia. In 4 studies, the prevalence or the
risk of SI was unrelated or not correlated to the severity of
cognitive impairment.******3* One study found a higher
prevalence of SI in the moderate stage of dementia
compared to the mild stage,’® while another study found a
lower prevalence of SI in participants more impaired on
activities of daily living.*> One study found no relationship
between the MMSE score and the risk of SD.*

Type of Dementia. SI was more frequent in multi-infarct
VD compared to subcortical VD® and in semantic de-
mentia compared to AD.®° One study found no difference
in the prevalence of SI in different types of dementia (AD,
VD, LBD, or FTD).>* One study found a higher prevalence
of ST or SA in FTD compared to other types of dementia,”
whereas another study found a higher prevalence of SI in
AD compared to FTD.®® In 1 study, the prevalence of SI
was higher in LBD and lower in VD compared to AD.*
One study found a higher prevalence of hospitalization for
suicidal behavior (SI or SA) in VD, FTD, and MD
compared to AD.*’ In 1 study, the rate of suicidal behavior
(ST or SA) was higher in VD and lower in AD compared to
unspecified dementia, whereas the risk of SD was higher in
FTD compared to unspecified dementia.”” One study
found a lower risk of SD in VD compared to AD.**

Time since Diagnosis. Two studies found an increased
risk of SA during the first year®’ or the first 2 years®* after
diagnosis of dementia. All the 10 studies that evaluated the
risk of SD according to ‘time since diagnosis’ found a
higher risk in the earlier period compared to a longer delay.

The cut-off between a short delay or a recent diagnosis
compared to a longer delay or an older diagnosis varied
widely between studies. It was set respectively at
1 month,” 3 months,?*’® 6 months,** 1 year,37‘67 or
2 years>*?7%* after diagnosis. One study reported that the
majority of suicides occurred by patients who were newly
diagnosed.”” However, in this study, a new diagnosis was
defined as a first diagnosis of dementia occurring during
the study period that lasted 5 years.

Studies of MCI

The prevalence of SI in people with MCI at the time of
interview or during the preceding year ranged from 5% to
17.6%. In 1 study, there was no significant difference
between the MCI group and the control group.”? In 2
studies, the prevalence of SI was significantly higher
among people with MCI than among control subjects.”*'
Rymo et al*' showed an increased risk only for passive SI,
not for active and thus more severe SI. Only 1 study”*
reported data on the prevalence of SA that indeed was
significantly increased in participants with MCI (0.7%)
compared to participants with no cognitive impairment
(0.4%), with an adjusted hazard ratio (AHR) of 1.34 (95%
CI 1.09-1.65). The risk was higher if the diagnosis was
recent (<2 years), with an AHR of 1.73 (95% CI 1.34-
2.22). In the same study, the risk of SD was the same
among MCI participants (0.2%) and controls (0.2%), with
an AHR of 0.96 (95% CI 0.66-1.39). In a cohort of 4260
MCI participants without a control group, with a mean
follow-up of 6.4 years, the prevalence of SD was 0.42%.%
The standardized mortality ratio in this MCI group was
0.93 (95% CI 0.55-1.47) and was not different than the
general Korean population. The risk of SD was lower in
MCI participants with a higher education level.

Publication Bias

A visual inspection of the funnel plot and Begg and Egger’s
regression tests revealed a potential publication bias only
for studies on the prevalence of SI in dementia. See
Supplemental File 5.

Discussion

This meta-analysis showed a high prevalence of SI, oc-
curring in about 1 out of 10 people with dementia, whereas
the prevalence of SA was lower, but substantial, in about
0.8%. The prevalence of SD was 0.2%. Compared to
people without dementia, people with dementia had
roughly twice the risk of SI (OR 1.87, 95% CI 1.21-2.88)
or SA (OR 2.4, 95% CI 1.24-4.65), but there was no
significant increase in the risk of SD (OR 1.13, 95% CI
0.51-2.46). A previous meta-analysis published in 2020'2
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also showed an increased risk of SA in people with de-
mentia of the same magnitude (OR 2.24, 95% CI 1.01-
4.97) and no increase in the risk of SD but in contrast to our
study, no increase in SI. A more recent meta-analysis’®
published in 2024, after we conducted our systematic
literature search, also concluded that people with dementia
had an increased risk of SI (OR 1.62, 95% CI 1.17-2.24)
and no risk of SD (OR 1.13, 95% CI 0.81-2.10). However,
in contrast to our data, the authors found no significant
increase in the risk of SA. This difference is probably
explained by the difference in selected studies about at-
tempted suicide (7 out of 10 studies in common in both
papers). Nevertheless, their results from the pooled
prevalences of SI (10%), SA (0.8%), or SD (0.1%) were
similar to our study. No meta-analysis was performed for
studies conducted in people with MCI because of the small
number of included studies. However, the available data
suggested that SI can be highly prevalent in MCI up to
17.6% and higher than in controls. One study showed a
moderate increase in SA (AHR = 1.34), while 2 studies
showed no increase in SD in MCL

The risk of suicidal events (SI, SA, or SD) is modulated
by many factors like depression and other mental diseases,
previous SA, chronic diseases with loss of functional
ability, stressful life events, and socio-economic
factors.>**#! In this review, it was impossible to ad-
dress all these factors due to the heterogeneity or the in-
sufficiency of the collected data. Concerning the influence
of sex or gender, the type of dementia or the severity of
dementia per the risk of any suicidal event, the data were
too scarce or conflicting to draw firm conclusions even if
suicidal events seemed more frequent in FTD. A sys-
tematic review and meta-analysis performed by the same
research group as the study of Desai et al.”’ on the same
dataset analysed the risk of suicidality in the different
dementia subtypes and compared rarer subtypes with
AD.* They found that people with VD and LBD were
more likely to experience SI and that people with VD, FTD
or MD were more likely to attempt suicide while people
with FTD or MD were no more likely to report SI than
people with AD. There was no difference in SD between
AD and VD. These heterogeneous results suggest that the
risk of suicidal behavior vary from 1 dementia subtype to
another. We need to be particularly vigilant with people
with FTD or MD, who appear to be at higher risk of SD
even though they may be less likely to express SI.

Younger people with dementia seemed to have a higher
risk of SA or SD than older subjects. The delay between
diagnosis and evaluation also appeared to be an important
risk factor. Ten studies showed a significantly elevated risk
of SA and SD shortly after a diagnosis of dementia
compared to a longer delay, whatever the cut-off between
short and long delay was, ranging from 1 month to 2 years.
All of these 10 studies relied on administrative databases or

population-based record linkages without data about the
severity of dementia/cognitive impairment, although 1 can
expect that subjects were less cognitively impaired sooner
after diagnosis than later. The disclosure of a diagnosis of
dementia can be perceived as a stressful life event for the
patient.®* Also, 1 can assume that in an early stage of the
disease, the patients may have more insight and greater
abilities to understand the consequences of their disease
and to anticipate future loss and progressive bur-
densomeness. Perceived burdensomeness is often con-
sidered a major factor leading to suicide.** Later in the
evolution, the loss of executive functions can impair the
ability to plan and commit suicide. People with more
advanced dementia are also probably more supervised,
with reduced access to lethal means.

Depression or depressed mood and mental health co-
morbidities have significantly increased the risk of SI, SA,
or SD in general populations®®® and in
dementia.?*>7-°1-¢7-7% The same research group that con-
ducted the study by Desai et al.”> performed a third sys-
tematic review and meta-analysis on the same dataset.
They analysed the risk of suicidality in people with de-
mentia according to the presence of comorbid mental
health conditions.® This review revealed that those people
with a general psychiatric comorbidity were at an increased
risk of dying by suicide. The presence of depression or
anxiety increased the risk of all suicide outcomes: SI, SA
or SD. Comorbid personality disorder was associated with
an increased risk of SA while substance use was associated
with an increased risk of SD. The prevalence of depression
in dementia is high,” but also in MCI.*® The relationship
between depression and cognitive impairment is complex.
It can be difficult to determine whether depression is an
independent condition that precedes dementia (and thus an
independent risk factor) or whether it is a consequence of
dementia. As a result, it may be difficult to determine if
depression and other psychiatric comorbidities are inde-
pendent variables that affect the risk of suicidal events in
people with cognitive impairment and if they need to be
considered in variable-adjustments in statistical models.
This can have a significant impact on the results. For
example, in Erlangsen et al.,** the adjusted (for period, sex,
age group) incidence rate ratio (IRR) of SD in dementia
was 2.2 (95% CI 2.1-2.4), yet the fully adjusted IRR was
0.8 (95% CI 0.7-0.9), with adjustment for psychiatric
hospitalization or deliberate self-harm prior to dementia
diagnosis. The authors acknowledged that adjusting for
pre-existing mental disorders could be viewed as over-
adjusting.

This study had several limitations. The quality of in-
cluded studies was highly variable. Some studies had very
small sample sizes and obvious recruitment bias. The
population-based record linkage studies had the advantage
of collecting very large population samples, but many
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important clinical data were missing per demographic
factors, etiology, or severity of dementia, which limited the
subgroup analysis and the appraisal of the accuracy of the
clinical diagnosis. Also, the definition of suicidal outcomes
and the validity of the scales or instruments used to address
them varied by study. Assessing for SI in cognitively
impaired subjects is challenging. Language impairments
and loss of memory can reduce the ability of patients to
accurately report SI or SA, and informant-based ques-
tionnaires can be problematic. Some studies*>*? included a
significant proportion of subjects with severe cognitive
impairment (a CDR score of 3 or MMSE<10). We assume
that it is more difficult for the caregiver to interpret the state
of mind or the mood of patients with severe dementia. In
studies that used Veteran Affairs databases,24’55’57’72 the
population was composed of more than 96% male subjects,
thus was the sample non-representative of the general
population. The prevalence of some outcomes may have
been underestimated. The subjects may have been reluc-
tant to report directly about SI and feared stigmatization.
Suicidal death may be under-reported and miss-classified
as accidental death or of undetermined cause.®’ In some
studies, the data on SA were limited to events that resulted
in hospital-based care.?>"°

There was very high heterogeneity in the meta-analysis
of the OR estimates of SA and SD and the prevalence
estimates of SI, SA, and SD during dementia. The het-
erogeneity was moderate in the estimate of the prevalence
of SI. As our subgroup analysis demonstrated, this het-
erogeneity could not be explained solely by the design of
the studies. A variety of factors must be considered, in-
cluding geographical location, cultural differences, set-
tings of the studies (outpatients vs hospitalization vs
long-term care), age of subjects, severity and etiology of
dementia, definition and tools to assess outcomes, and
length of follow-up. The time period when the study was
conducted can also influence the results. For example in
Denmark, dementia and especially AD was recently as-
sociated with lower rates of suicide,*’ while an earlier
study based on the same data source showed an increased
risk of suicide.** The authors suggested that the im-
plementation of support programs for dementia after 1995
might have prevented some suicides.

Conclusions

People with MCI or dementia frequently have suicidal
thoughts and are at an increased risk of suicide attempts.
Although the pooled risk of suicidal death was not in-
creased in people with dementia, clinicians should be
particularly careful to identify those at higher risk, for
example younger patients (<65 years) and those with a
recent diagnosis (especially immediately after the diag-
nosis), a previous mental health disorder, or a diagnosis of

FTD. These patients should be offered supportive care and
should have restricted access to lethal means (eg, drugs,
weapons). More research is needed to better quantify the
risk factors and identify patients at risk of suicide, espe-
cially during MCI. We also recognized a need to stan-
dardize and validate tools and scales to assess suicidal
events of people with cognitive impairment. Overall, fu-
ture research should focus on the prevention of suicide and
management of suicidal behavior in people with cognitive
impairment.
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