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Abstract 

Background People with dementia and their caregivers are prone to suicidal behaviors due to difficulty adjust-
ing to their initial caregiving role and due to emotional disturbances resulting from deterioration of functioning. 
The present systematic review (1) explored the prevalence of and risk factors for suicidal behavior and (2) assessed 
the similarities and differences in the prevalence and risk factors for suicidal behavior between people with dementia 
and their caregivers.

Methods A comprehensive literature search for research articles published between 1950 and 2023 was car-
ried out using major databases, such as Google Scholar, Web of Science, PubMed, Scopus, PsycINFO, EMBASE, 
the Cochrane Library, and Medline.

Results A total of 40 research articles were selected for review. A total of 12 research articles revealed that the preva-
lence of suicidal behavior among caregivers ranged from 4.7% to 26%. However, the risk of suicidal behavior 
among people with dementia was inconsistent, as only 17 out of 28 selected studies reported the risk of sui-
cidal behavior among people with dementia. The risk factors associated with suicidal behavior among caregivers 
of people with dementia could be both self-related and care receiver-related factors, whereas risk factors in people 
with dementia were self-related factors. Notably, greater cognitive decline, which impairs individuals’ ability to carry 
out complex acts and planning, may lower their suicidal risk. Finally, assessment of the risk of bias indicated that 95% 
of the selected studies had unclear risk.

Conclusion Self-related and care receiver-related factors should be assessed among caregivers of people 
with dementia to evaluate the risk of suicidal behavior. In addition, we recommend evaluating suicidal risk in peo-
ple with dementia in the early phase of dementia when cognitive decline is less severe. However, as the majority 
of the selected studies had unclear risk of bias, future studies with improved methodologies are warranted to confirm 
our study findings.
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Introduction
Suicide is defined as any act of taking one’s own life on 
purpose [1]. Annually, suicide results in more than 
700,000 life losses globally, and it is prevalent not only in 
developed countries but also in low- and middle-income 
countries [2]. Suicidal behavior can be classified into 
three categories: (1) suicidal ideation, which refers to 
thoughts of engaging in behavior that leads to the end of 
one’s life on purpose; (2) suicide planning, which is the 
formulation of a specific method that leads to the end 
of one’s life on purpose; and (3) suicidal attempts, which 
involve engaging in acts that potentially lead to self-
injury and at least with some intent to die on purpose [3].

Dementia has been recognized as a global public health 
issue, as more than 55 million people live with dementia 
worldwide. Every year, approximately 10 million incident 
diagnoses are recorded, and current projections assume 
that by 2050, approximately 139 million people globally 
will live with dementia [4]. People with dementia not 
only are affected by cognitive decline but also experi-
ence various emotional problems [5–7]. Caregivers—pre-
dominantly family but also friends—provide a majority 
of dementia care, estimated to represent 40% of the total 
cost of dementia worldwide [8]. Several studies have 
shown that mental health aspects play a central role in the 
overall health of people with dementia [8]. For instance, 
caregivers of people with dementia have been reported to 
exhibit a greater risk of experiencing depression and anx-
iety than caregivers of patients with other medical con-
ditions [9]. In essence, people with dementia and their 
caregivers are at risk of suicidal behaviors. In the context 
of caregivers of people with dementia, the prevalence of 
suicidal ideation range from 4.69% to 77.78%, while the 
prevalence of suicidal attempt range from 5.9% to 16.1% 
[10]. For suicidal behavior among people with dementia, 
the odds of suicidal ideation, suicidal attempt, and com-
pleted suicide have increased by 1.37-fold, 2.24-fold, and 
1.28-fold, respectively compared to those of control sub-
jects (age-matched or non-age-matched subjects without 
dementia) [11]. Despite the documented risk of suicidal 
behavior among people with dementia, the findings are 
still inconclusive, as some studies on suicidal behav-
ior among people with dementia have not reported an 
increased risk of suicide [12]. Hence, exploring the possi-
ble reasons underlying the inconsistencies in suicidal risk 
among people with dementia is interesting.

According to a systematic review and meta-analysis of 
eight studies on suicidal behavior among caregivers of 
people with dementia, the risk factors contributing to 
increased suicidal behavior include depression, previ-
ous suicidal attempts, a sense of hopelessness, a history 
of comorbid psychiatric illness, lack of social support, 
demoralization, pain, and a feeling of being a burden 

on others [10]. Risk factors leading to suicidal behavior 
among people with dementia include being diagnosed 
with dementia at a younger age, having advanced demen-
tia, feeling a loss of control, feeling a burden due to func-
tional impairment, feeling lonely and being isolated [11].

Basically, the mental health of people with dementia 
and their caregivers is expected to exhibit a bidirectional 
effect in which the mental health of one group affects 
the mental health of another group and vice versa [13]. It 
would be interesting to explore whether the risk factors 
leading to suicidal behavior among caregivers of people 
with dementia as well as for people with dementia are 
both caregiver-related and care receiver-related, as man-
agement should then be tailored to include early identi-
fication and treatment of risk factors for both caregiver 
stress and neuropsychiatric symptoms in people with 
dementia.

In addition, although previous studies on the risk of 
suicidal behavior among people with dementia and their 
caregivers have identified numerous risk factors, none 
of these studies have analyzed and categorized the risk 
factors in a systematic way so that specific psychosocial 
interventions and special attention could be given to 
managing these risk factors appropriately to safeguard 
the mental well-being of both caregivers and people with 
dementia. To the best of our knowledge, although the 
mental health of people with dementia and their caregiv-
ers is expected to exhibit a bidirectional effect, none of 
the previous studies have identified risk factors that are 
associated with suicidal behavior in both caregivers and 
people with dementia. Moreover, to date, no narrative 
or systematic review has explored the risk factors for 
suicidal behavior in people with dementia and their car-
egivers within the same review or investigated the simi-
larities and differences in the risk factors contributing to 
suicidal behavior among people with dementia and their 
caregivers.

Hence, the present systematic review addresses this 
research gap by: (1) exploring the prevalence and risk fac-
tors for suicidal behavior among these two target popu-
lations and (2) assessing the similarities and differences 
in the prevalence and risk factors for suicidal behavior 
between people with dementia and their caregivers.

Methods
This systematic review was conducted according to the 
Preferred Reporting Items for Systematic reviews and 
Meta-Analyses (PRISMA) statement [14].

Search strategies
An electronic search of published literature from 1950 
to 2023 was carried out using major databases, such 
as Google Scholar, Web of Science, PubMed, Scopus, 
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PsycINFO, EMBASE, the Cochrane Library, and Med-
line. Initially, a preliminary search was performed using 
keywords such as “dementia” and “suicide” OR “suicide 
and dementia” OR “suicide and people with demen-
tia”, “caregivers of people with dementia” and “suicide” 
OR “suicide and caregivers of people with dementia”. In 
addition, hand searching was carried out in this review, 
resulting in a page-to-page review of the key journals 
that may have published studies on suicidal behaviors of 
people with dementia and their caregivers. The list of key 
journals in which the authors performed manual search-
ing is listed in Additional file 1. Hand searching was also 
carried out for conference proceedings.

Inclusion and exclusion criteria
The literature was eligible for review if it fulfilled the fol-
lowing inclusion criteria: (1) was published in English 
language peer review journals, including in-press arti-
cles; (2) was published in research articles, case reports, 
or case series; and (3) was related to the prevalence and 
associated factors of suicide among people with demen-
tia and caregivers of people with dementia. The literature 
was excluded if (1) the preprint version of the research 
article was not peer reviewed and its content changed.

Data extraction
Two independent reviews of the search results were car-
ried out by two authors (MFILBA and NIS) during the 
title/abstract screening stage and full-text screening 
stage. Dual independent review of the search results was 
reported to increase the number of relevant studies iden-
tified for systematic review [15]. During screening for the 
inclusion of the articles for review, any discrepancies in 
the findings between the two authors were discussed and 
resolved. If there was difficulty resolving any discrepan-
cies, the opinion of the 3rd author (MAM) was sought. 
The details of the search steps in this review in one of the 
major databases are described in Additional file 2.

Initially, during the data extraction, two authors 
(MFILBA and NIS) individually extracted informa-
tion from the articles for cross-checking (the informa-
tion extracted included (information about the article 
[author(s), year of publication, title, and DOI]; eligibility 
for review; methods [study type, participant recruitment 
and selection; study duration; and study quality]; partici-
pants [total number, sample size estimation and actual 
sample size; age, sex, ethnicity, country, diagnostic crite-
ria, sociodemographics, types of dementia, and history 
of mental illness]; outcomes [outcomes and timepoint(s) 
collected and reported; instrument used for diagnosis 
and rating]; results [for each outcome of interest: look 
for sample size, missing data, estimation of effect with 
confidence intervals and p value; and subgroup analysis]; 

and others [funding source, key conclusion, references 
to other relevant studies, correspondence requirement, 
and miscellaneous comments by study authors]. After 
reviewing a few articles together, a consensus on what 
to extract from the articles was reached, and the work 
was split between the two authors. During individual 
data extraction, the authors remained in constant com-
munication. Articles that were difficult to determine 
were discussed among the authors. The interrater reli-
ability between the authors was computed as Cohen’s 
kappa (κ) using the following formula: κ =  (p0 - pe)/(1- 
pe), where  p0 = relative observed agreement among the 
raters and  pe = hypothetical probability of chance agree-
ment.  po = the degree to which both of the raters agreed 
with each other (both raters rated “Yes” or “No” divided 
by the total ratings), which was 0.8830; both raters agreed 
“Yes” = 151; both raters agreed “No” = 151; and the total 
number of ratings = 342.  pe = the sum of “Yes” divided 
by the total ratings, multiple with rater 2 rating as “Yes” 
divided by the total ratings and (rater 1 rating as “No” 
divided by the total ratings, multiple with rater 2 rating as 
“No” divided by the total ratings). Hence, Cohen’s kappa 
was good (κ = 0.77), with substantial agreement between 
the two raters. The authors then coded the study char-
acteristics and findings into a database. The coded data 
included methodological characteristics (study design; 
participants’ sociodemographic characteristics, such as 
age and sex; sampling method; sample size estimation; 
study objectives; and outcome measures); study findings; 
and study limitations. The review was organized into the 
following categories: prevalence of suicide among peo-
ple with dementia, prevalence of suicide among caregiv-
ers of people with dementia, associated factors of suicide 
among people with dementia, associated factors of sui-
cide among caregivers of people with dementia, and dif-
ferences in prevalence of suicide, associated factors and 
suicidal behavior between people with dementia and car-
egivers of people with dementia.

In addition, the risk of bias of the selected studies 
was assessed with the Risk of Bias Assessment Tool for 
Nonrandomized Studies (RoBANS). The RoBANS is a 
tool developed to assess the risk of bias in the findings 
of nonrandomized studies. The RoBANS consists of 6 
domains: selection of participants, confounding vari-
ables, measurement of intervention (exposure), blind-
ing of outcome assessment, incomplete outcome data 
and selective outcome reporting (table). The mean time 
needed to complete the RoBANS was shorter than that 
needed for another risk assessment tool, the Methodo-
logical Items for NOn-Randomized Studies (MINORS) 
(9.5  min [SD = 3.39] per study vs. 10.45 [SD = 3.54] per 
study). RoBANS exhibited good ratings in terms of user 
convenience for 3 items evaluated by reviewers (mean of 
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5.7 of 7 on the Likert scale; 0.81%). Additionally, the facial 
validity of 7 items evaluated by external experts was “fair” 
(mean 5.4 of 7 on the Likert scale), and all the experts 
recommended the use of this scale to assess the risk of 
bias in nonrandomized studies [16].

Initially, two authors (MFILBA and NIS) independently 
assessed the risk of bias in the selected studies. Then, any 
disagreements were discussed and resolved, and arbitra-
tion was performed by the third author (MAM).

Results
Characteristics of the selected studies
An initial database search for titles and abstracts yielded 
2,400 articles, but 2,150 articles were excluded as dupli-
cates. Careful screening of the abstracts of the 250 
remaining articles resulted in the exclusion of another 
130 articles because they were not specific to suicide 
and/or were systematic reviews, narrative reviews, letters 
to the editor and editorials, commentaries, correspond-
ences, or unpublished articles. Then, 120 full-text articles 
were screened for eligibility, and another 88 articles were 
excluded because they focused on assisted suicide or sui-
cide in patients with illnesses and caregivers of patients 
with illnesses other than dementia or did not present 
enough information (studies that did not include study 
type, participant recruitment and selection, study dura-
tion, diagnostic criteria, sociodemographics, missing 
data, estimation of effects with confidence intervals and 
p values, or key conclusions). Hence, 40 articles were ulti-
mately included in the review after another 8 additional 
articles were discovered through manual searching. The 
flow of the search findings is illustrated in Fig. 1.

The studies selected for review included 12 studies 
on suicidal behavior among caregivers of people with 
dementia and 28 studies on suicidal behavior among peo-
ple with dementia. Six of the selected studies on suicidal 
behavior among caregivers of people with dementia were 
quantitative studies, 5 were qualitative studies, and 1 was 
an intervention study. All 26 selected studies on suicidal 
behavior among people with dementia were quantita-
tive studies. The total combined sample size of studies 
on suicidal behavior among caregivers of people with 
dementia was 1,555,251 subjects (range from 9 subjects 
to 1,018,000 subjects), while the total combined sample 
size of studies on suicidal behavior among caregivers of 
people with dementia was 6,646,808 subjects (range from 
24 to 2,667,987 subjects). None of the 40 selected studies 
mentioned the sampling method, except for the Valente 
et al. (2011), Lewis (2015) studies, and Choi et al. (2021) 
[17–19]. Similarly, all 40 studies did not calculate the esti-
mated sample size needed to achieve the objectives of the 
studies. The characteristics, findings, and limitations of 
the selected studies are summarized in Table 1.

Bias assessment of the selected studies
For the assessment of the risk of bias of the selected stud-
ies using the RoBANS, the findings are summarized in 
Fig. 2 and Additional file 3. Regarding bias arising from 
the selection of participants (65%) and confounding fac-
tors (60%), more than half of the selected studies had a 
high risk of bias, whereas most of the selected stud-
ies with a low risk of bias investigated suicidal behavior 
among people with dementia. In contrast, with regard to 
bias arising from inadequate measures of exposure, the 
majority of the selected studies had a low risk (85%). In 
terms of inadequate blinding of outcome assessment, the 
risk of bias of all the selected studies was unclear because 
the studies did not assess this outcome. Due to inad-
equate handling of incomplete outcome data and bias 
caused by selective outcome reporting, all the selected 
studies had a low risk of bias, as there was no missing 
data. According to the overall assessment of risk of bias, 
92.5% of the selected studies had an overall risk of bias, 
as they had a low risk of bias for at least two items in the 
RoBANS, but the risk of bias for other items was high or 
unclear (Fig. 2).

Suicidal behavior among caregivers of people 
with dementia
Only two out of the twelve selected studies had relatively 
larger sample sizes (with a sample size of more than 
1000 subjects) [26, 28]. Almost all the selected studies 
included a larger proportion of female subjects, ranging 
from 55.6% to 100%. The prevalence of suicidal behavior 
among caregivers of people with dementia in selected 
cross-sectional quantitative studies ranged from 4.7% to 
26% [17, 22, 28]. However, in large quantitative studies 
involving sampling at the national level, the prevalence 
of suicidal behavior reported among caregivers of people 
with dementia ranged from 0.19% to 2.9% [26, 28]. The 
suicidal behaviors exhibited included suicidal thoughts, 
death wishes, and contemplating suicide [17, 18, 21, 22, 
24, 25, 28]. Despite having suicidal thoughts, only half of 
the caregivers reported that they may commit suicide, 
and 30% of the caregivers disclosed that they may inform 
someone if they plan to attempt suicide in the future [22].

Regarding the thoughts and emotional responses of 
the caregivers toward caring for people with dementia, 
the selected qualitative studies identified several themes, 
which included concern about being trapped in an unes-
capable role as a caregiver, providing end-of-life care to 
one’s loved ones, thinking about impending death and 
wish for euthanasia, the caregiver’s role in surrogate deci-
sion making on behalf of one’s care receiver, experience of 
suicidal thoughts of the caregiver, thoughts of homicide 
and euthanasia of the caregiver toward the care receiver, 
challenges finding useful resources by the caregiver to 
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facilitate caregiving, struggle of the caregiver with men-
tal health issues (such as emotional disturbances, health 
management and family dynamics), acceptance of the 
caregiver’s role and attempt to do their best caring for the 

family member with dementia, and discovery of a strat-
egy to survive the caregiver’s role (such as engaging in 
health diet, rest and sleep, walking, hobbies, and continu-
ing medical checkup) [18, 23, 25, 27].

Fig. 1 PRISMA flowchart summarizing the selection of research articles for this systematic review
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In
te

rv
en

tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
Va

le
nt

e 
et

 a
l. 

20
11

 
[1

7]
C

ro
ss

-s
ec

tio
na

l s
tu

dy
N

 =
 1

37
, 8

0.
3%

 fe
m

al
es

Co
nv

en
ie

nt
 s

am
pl

in
g

N
o

To
 in

ve
st

ig
at

e 
ca

re
gi

v-
er

s 
of

 d
em

en
tia

 p
at

ie
nt

s 
pe

rc
ei

ve
d 

he
al

th
 

an
d 

to
 lo

ok
 in

to
 re

la
-

tio
ns

hi
ps

 w
ith

 p
at

ie
nt

s 
an

d 
ca

re
gi

ve
rs

’ s
oc

io
de

-
m

og
ra

ph
ic

 a
nd

 c
lin

ic
al

 
da

ta
.

BA
I, 

BD
I, 

ZB
I, 

an
d 

M
BI

(1
) 8

.8
%

 (n
 =

 1
2)

 h
ad

 
de

at
h 

w
is

he
s.

(2
) H

ig
he

r b
ur

de
n 

of
 c

ar
e,

 s
ev

er
ity

 
of

 a
nx

ie
ty

 s
ym

pt
om

s, 
se

ve
rit

y 
of

 d
ep

re
ss

io
n 

sy
m

pt
om

s, 
em

ot
io

na
l 

bu
rn

ou
t, 

an
d 

de
pe

rs
on

-
al

iz
at

io
n 

le
ad

 to
 h

ig
he

r 
od

ds
 o

f e
m

ot
io

na
l 

pr
ob

le
m

.

(1
) C

ro
ss

-s
ec

tio
na

l d
es

ig
n,

 
no

 c
au

sa
l i

nf
er

en
ce

.
(2

) N
on

-p
ro

ba
bi

lit
y 

sa
m

pl
in

g 
us

ed
.

(3
) S

m
al

l s
am

pl
e 

si
ze

.
(4

) S
am

pl
e 

re
cr

ui
te

d 
on

ly
 fr

om
 o

ne
 c

en
te

r.

 
O

’D
w

ye
r e

t a
l. 

20
12

 
[2

2]
O

nl
in

e 
cr

os
s-

se
ct

io
na

l 
su

rv
ey

N
 =

 1
20

, 8
9.

2%
 fe

m
al

e
N

A
N

o
To

 g
at

he
r p

re
lim

in
ar

y 
ev

id
en

ce
 o

n 
su

ic
id

al
 

id
ea

tio
n 

in
fa

m
ily

 c
ar

er
s 

of
 p

eo
pl

e 
w

ith
 d

em
en

-
tia

.

RM
BP

C
, F

C
SE

S,
 A

D
KS

, 
SF

-1
2 

II,
 C

ES
D

S,
 B

H
S,

 
G

A
I, 

LO
T,

 Z
BS

, B
rie

f 
CO

PE
, D

SS
I, 

SB
Q

-R

(1
) 2

6%
 o

f c
ar

er
s 

ha
d 

co
nt

em
pl

at
ed

 s
ui

ci
de

 
m

or
e 

th
an

 o
nc

e 
in

 
th

e 
pr

ev
io

us
 y

ea
r. 

O
nl

y 
ha

lf 
of

 th
es

e 
ha

d 
ev

er
 to

ld
 s

om
eo

ne
 

th
ey

 m
ig

ht
 c

om
m

it 
su

ic
id

e 
an

d 
al

m
os

t 3
0%

 
sa

id
 th

ey
 w

er
e 

lik
el

y 
to

 a
tt

em
pt

 s
ui

ci
de

 
in

 th
e 

fu
tu

re
.

(2
) C

ar
er

s 
w

ho
 h

ad
 c

on
-

te
m

pl
at

ed
 s

ui
ci

de
 h

ad
 

po
or

er
 m

en
ta

l h
ea

lth
, 

lo
w

er
 s

el
f-

effi
ca

cy
 

fo
r c

om
m

un
ity

 s
up

po
rt

 
se

rv
ic

e 
us

e 
an

d 
gr

ea
te

r 
us

e 
of

 d
ys

fu
nc

tio
na

l 
co

pi
ng

 s
tr

at
eg

ie
s.

(3
) W

he
n 

al
l f

ac
to

rs
 

w
er

e 
co

nt
ro

lle
d,

 
on

ly
 h

ig
he

r s
ev

er
ity

 
of

 d
ep

re
ss

io
n 

pr
ed

ic
te

d 
pr

es
en

ce
 o

f s
ui

ci
da

l 
th

ou
gh

ts
.

(1
) S

m
al

l s
am

pl
e 

si
ze

.
(2

) C
ro

ss
-s

ec
tio

na
l s

tu
dy

.
(3

) S
am

pl
in

g 
m

et
ho

d 
us

ed
 w

as
 c

on
ve

ni
en

t 
sa

m
pl

in
g.

(4
) O

nl
in

e 
su

rv
ey

 
lim

its
 g

en
er

al
iz

ab
ili

ty
 

of
 re

se
ar

ch
 fi

nd
in

gs
.
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ue

d)

A
ut

ho
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s)
/ y

ea
r/

 
co

un
tr

y
St

ud
y 

de
si

gn
Pa

rt
ic

ip
an

ts
 (N

/ 
ge

nd
er

/ a
ge

)
Sa

m
pl

in
g 

m
et

ho
d

SS
E(

Ye
s/

N
o)

St
ud

y 
ob

je
ct

iv
e(

s)
O

ut
co

m
em

ea
su

re
s 

(M
ea

su
re

s/
 

In
te

rv
en

tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
O

’D
w

ye
r e

t a
l. 

20
13

 
[2

3]
Q

ua
lit

at
iv

e 
st

ud
y

N
 =

 9
, 4

 m
al

es
 a

nd
 5

 
fe

m
al

es
; 5

5.
6%

 fe
m

al
es

N
A

N
o

To
 c

on
du

ct
 a

n 
in

iti
al

 
ex

pl
or

at
io

n 
of

 c
ar

er
s 

of
 d

em
en

tia
 p

at
ie

nt
s 

ex
pe

rie
nc

es
 o

f s
ui

ci
da

l-
ity

 a
nd

 id
en

tif
y 

fa
ct

or
s 

as
so

ci
at

ed
 w

ith
 ri

sk
 

an
d 

re
si

lie
nc

e

A
 s

em
i-s

tr
uc

tu
re

d 
in

te
r-

vi
ew

 g
ui

de
. T

he
 q

ue
s-

tio
ns

 fo
cu

se
d 

on
 e

xp
er

i-
en

ce
s 

an
d 

ch
al

le
ng

es
 

of
 c

ar
in

g,
 p

ar
tic

ip
an

t 
ap

pr
oa

ch
es

 to
 m

an
ag

-
in

g 
st

re
ss

 a
nd

 m
ai

n-
ta

in
in

g 
w

el
lb

ei
ng

, 
an

d 
ex

pe
rie

nc
es

 o
f s

ui
-

ci
da

l i
de

at
io

n 
or

 s
ui

ci
de

 
at

te
m

pt
s.

(1
) T

hr
ee

 th
em

es
 w

er
e 

id
en

tifi
ed

 in
 th

e 
da

ta
 –

 
‘e

xp
er

ie
nc

es
 o

f s
ui

ci
da

l 
id

ea
tio

n’,
 ‘r

is
k 

fa
ct

or
s’ 

an
d 

‘re
si

lie
nc

e’.
 F

ou
r 

of
 th

e 
ni

ne
 p

ar
tic

ip
an

ts
 

ha
d 

ex
pe

rie
nc

ed
 s

ui
-

ci
da

l t
ho

ug
ht

s 
an

d 
tw

o 
ha

d 
m

ad
e 

pr
ep

ar
at

io
ns

 
fo

r a
 s

ui
ci

da
l a

ct
.

(2
) R

is
k 

fa
ct

or
s 

in
cl

ud
ed

 
pr

e-
ex

is
tin

g 
m

en
ta

l 
he

al
th

 p
ro

bl
em

s, 
ph

ys
i-

ca
l h

ea
lth

 c
on

di
tio

ns
, 

an
d 

co
nfl

ic
t w

ith
 o

th
er

 
fa

m
ily

 o
r c

ar
e 

st
aff

.
(3

) F
ac

to
rs

 p
os

iti
ve

ly
 

as
so

ci
at

ed
 w

ith
 re

si
l-

ie
nc

e 
in

cl
ud

ed
 th

e 
us

e 
of

 p
os

iti
ve

 c
op

in
g 

st
ra

te
gi

es
, f

ai
th

, s
oc

ia
l 

su
pp

or
t a

nd
 p

er
so

na
l 

ch
ar

ac
te

ris
tic

s.

(1
) S

tu
dy

 d
id

 n
ot

 c
on

si
de

r 
sa

tu
ra

tio
n 

po
in

t f
or

 s
ub

-
je

ct
 re

cr
ui

tm
en

t.
(2

) P
ar

tic
ip

an
ts

 s
el

f-
se

le
ct

ed
.
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Ta
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e 
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(c
on

tin
ue

d)

A
ut

ho
r(

s)
/ y

ea
r/

 
co

un
tr

y
St

ud
y 

de
si

gn
Pa

rt
ic

ip
an

ts
 (N

/ 
ge

nd
er

/ a
ge

)
Sa

m
pl

in
g 

m
et

ho
d

SS
E(

Ye
s/

N
o)

St
ud

y 
ob

je
ct

iv
e(

s)
O

ut
co

m
em

ea
su

re
s 

(M
ea

su
re

s/
 

In
te

rv
en

tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
Le

w
is

, 2
01

5 
[1

8]
Q

ua
lit

at
iv

e 
st

ud
y

N
 =

 1
01

, 8
7%

 fe
m

al
es

 
(t

ho
se

 w
ho

 lo
ve

 o
ne

 
w

ith
 d

em
en

tia
 h

ad
 

pa
ss

ed
 a

w
ay

 m
or

e 
th

an
 1

0 
ye

ar
s)

Pu
rp

os
iv

e 
sa

m
pl

in
g

N
o

To
 d

is
co

ve
r a

 s
ub

st
an

-
tiv

e 
th

eo
ry

 th
at

 id
en

ti-
fie

s 
th

e 
m

ai
n 

pr
ob

le
m

 
th

at
 c

ar
eg

iv
er

s 
of

 lo
ve

d 
on

es
 w

ith
 d

em
en

tia
 

fa
ce

 a
t t

he
 e

nd
 o

f l
ife

 
an

d 
th

e 
ba

si
c 

so
ci

al
 

pr
oc

es
s 

by
 w

hi
ch

 th
ey

 
re

so
lv

e 
th

at
 p

ro
bl

em
.

G
ro

un
de

d 
th

eo
ry

 
tr

an
sc

en
ds

 d
es

cr
ip

tio
n 

of
 d

at
a 

to
 c

on
ce

pt
ua

liz
e 

id
ea

s 
th

at
 a

re
 s

ub
st

an
-

tiv
e.

(1
) C

ar
eg

iv
er

s 
fa

ce
d 

a 
co

nc
er

n 
of

 b
ei

ng
 

tr
ap

pe
d 

in
 a

n 
in

es
ca

p-
ab

le
 ro

le
. T

he
y 

fe
lt 

bo
un

d 
to

 lo
ve

d 
on

es
 

em
ot

io
na

lly
, m

en
ta

lly
, 

an
d 

of
te

n 
ph

ys
ic

al
ly

.
(2

) C
ar

eg
iv

er
s 

at
te

m
pt

 
to

 re
so

lv
e 

th
is

 p
ro

bl
em

 
th

ro
ug

h 
a 

5-
st

ag
e 

ba
si

c 
so

ci
al

 p
sy

ch
ol

og
ic

al
 

pr
oc

es
s 

of
 re

di
sc

ov
-

er
in

g:
 (i

) m
is

si
ng

 
th

e 
pa

st
 (m

an
y 

ca
re

gi
v-

er
s 

de
sc

rib
ed

 th
ei

r y
ea

rs
 

of
 c

ar
eg

iv
in

g 
as

 “s
ay

in
g 

a 
lo

ng
 g

oo
db

ye
.”)

, (
ii)

 
sa

cr
ifi

ci
ng

 s
el

f (
ca

re
gi

v-
er

s 
de

vo
te

 th
em

se
lv

es
 

to
 tr

yi
ng

 to
 m

in
im

iz
e 

lo
ss

es
 a

nd
 c

on
tr

ol
 

th
e 

“d
ow

nw
ar

d 
sp

ira
l” 

of
 th

ei
r l

ov
ed

 o
ne

s 
an

d 
ul

tim
at

el
y 

sa
cr

ifi
ce

 
th

em
se

lv
es

), 
(ii

i) 
ye

ar
ni

ng
 fo

r e
sc

ap
e 

(a
m

bi
gu

ity
 o

f p
ro

gn
os

is
 

to
w

ar
d 

th
e 

en
d-

of
-li

fe
 

pe
rio

d 
le

d 
to

 c
ar

eg
iv

er
s 

gu
es

si
ng

 w
he

n 
th

e 
en

d 
w

as
 n

ea
r a

nd
 s

ee
in

g 
“n

o 
en

d 
in

 s
ig

ht
, d

ea
th

 
of

 c
ar

e 
re

ce
iv

er
 s

ee
m

s 
to

 b
e 

th
e 

on
ly

 w
ay

 
ou

t)
, (

iv
) r

ec
la

im
in

g 
id

en
tit

y 
(a

ft
er

 c
ar

eg
iv

er
s 

re
ac

he
d 

th
e 

po
in

t 
of

 n
ee

di
ng

 e
sc

ap
e,

 th
ey

 
st

ra
te

gi
ze

d 
w

ay
s 

to
 s

us
-

ta
in

 th
em

se
lv

es
), 

an
d 

(v
) 

fin
di

ng
 jo

y 
(a

s 
a 

co
ns

e-
qu

en
ce

 o
f r

ec
la

im
in

g 
th

em
se

lv
es

, c
ar

eg
iv

er
s 

w
er

e 
ab

le
 to

 fi
nd

 tr
ue

 
jo

y 
in

 th
ei

r r
ol

es
).

(1
) L

ac
k 

of
 d

iv
er

si
ty

 
in

 d
em

og
ra

ph
ic

 b
ac

k-
gr

ou
nd

.
(2

) U
se

 o
f p

ub
lis

he
d 

m
em

oi
rs

 a
s 

da
ta

 m
ay

 
sk

ew
ed

 th
e 

fin
di

ng
s.
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)
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m
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m
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d
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E(
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s/

N
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ud
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ob

je
ct

iv
e(

s)
O

ut
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m
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su

re
s 

(M
ea

su
re

s/
 

In
te

rv
en

tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
Ko

ya
m

a 
et

 a
l. 

20
17

 [8
]

Ca
se

-c
on

tr
ol

 s
tu

dy
N

 =
 1

04
, m

at
ch

ed
 

fo
r a

ge
 a

nd
 g

en
de

r, 
58

.7
%

 fe
m

al
es

N
A

N
o

To
 c

om
pa

re
 th

e 
m

en
ta

l 
he

al
th

 o
f d

em
en

tia
 

ca
re

gi
ve

rs
 w

ith
 th

at
 o

f 
co

m
m

un
ity

 re
si

de
nt

s 
an

d 
to

 c
la

rif
y 

fa
ct

or
s 

re
la

te
d 

to
 m

en
ta

l h
ea

lth
 

pr
ob

le
m

s 
in

 y
ou

ng
er

 
an

d 
ol

de
r c

ar
eg

iv
er

s.

C
ES

D
S,

 S
F-

8,
 N

PI
, P

SM
S,

 
LI

A
D

LS
(1

) B
ot

h 
yo

un
ge

r 
an

d 
ol

de
r c

ar
eg

iv
er

s 
ha

d 
si

gn
ifi

ca
nt

ly
 w

or
se

 
m

en
ta

l Q
O

L 
th

an
 c

om
-

m
un

ity
 re

si
de

nt
s, 

bu
t w

er
e 

no
t m

or
e 

de
pr

es
se

d.
(2

) S
le

ep
 p

ro
bl

em
s 

w
er

e 
si

gn
ifi

ca
nt

ly
 m

or
e 

fre
qu

en
t i

n 
yo

un
ge

r 
ca

re
gi

ve
rs

 (3
9.

1%
) 

th
an

 in
 c

om
m

un
ity

 
re

si
de

nt
s.

(3
) C

ar
eg

iv
er

s’ 
de

te
rio

ra
te

d 
m

en
ta

l 
Q

O
L 

w
as

 a
ss

oc
ia

te
d 

w
ith

 p
at

ie
nt

s’ 
BP

SD
 

in
 y

ou
ng

er
 c

ar
eg

iv
er

s 
an

d 
w

ith
 d

em
en

tia
 

pa
tie

nt
s’ 

in
st

ru
m

en
ta

l 
A

D
L 

an
d 

fe
m

al
e 

ge
nd

er
 

in
 o

ld
er

 c
ar

eg
iv

er
s.

(1
) S

m
al

l s
am

pl
e 

si
ze

.
(2

) C
ro

ss
-s

ec
tio

na
l d

es
ig

n.
(3

) U
se

 d
iff

er
en

t 
qu

es
tio

nn
ai

re
s 

to
 a

ss
es

s 
m

en
ta

l s
ta

te
 o

f o
ld

er
 

an
d 

yo
un

ge
r c

ar
eg

iv
er

s.
(4

) S
am

pl
e 

re
cr

ui
te

d 
fro

m
 a

 s
in

gl
e 

ce
nt

er
.

 
Jo

lin
g 

et
 a

l. 
20

18
 

[2
4]

Lo
ng

itu
di

na
l s

tu
dy

N
 =

 1
92

, 7
0.

3%
 fe

m
al

es
, 

di
vi

de
d 

in
to

 th
re

e 
gr

ou
ps

 (s
ui

ci
da

l 
th

ou
gh

t, 
no

 s
ui

ci
da

l 
th

ou
gh

t, 
no

t a
ss

es
s)

N
A

N
o

To
 e

xp
lo

re
 th

ou
gh

ts
 

of
 s

ui
ci

de
, s

el
f-h

ar
m

 
an

d 
de

at
h 

in
 d

em
en

tia
 

ca
re

gi
ve

rs
 a

nd
 in

ve
st

i-
ga

te
s 

th
e 

ch
ar

ac
te

ris
tic

s 
th

at
 d

is
tin

gu
is

h 
th

em
 

fro
m

 th
os

e 
w

ith
-

ou
t s

uc
h 

th
ou

gh
ts

.

M
IN

I, 
C

ES
D

S,
 H

A
D

S-
A

, 
C

RA
, P

M
S,

 S
SC

Q
(1

) W
ith

in
 2

4 
m

on
th

s, 
76

 c
ar

eg
iv

er
s 

re
po

rt
ed

 
sy

m
pt

om
s 

of
 a

 p
ot

en
tia

l 
de

pr
es

si
on

 a
nd

 w
er

e 
fu

rt
he

r a
ss

es
se

d 
fo

r s
ui

-
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 m
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) C
ar

eg
iv

er
s 

w
ith

 s
ui

ci
da

l t
ho

ug
ht

s 
ha

d 
m

or
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 c
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 m
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 c
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f d
ea

th
 

w
er

e 
gr

ou
pe

d 
to

ge
th

er
.

(2
) A

ge
 a

nd
 e

du
ca

tio
n 

di
f-

fe
r b

et
w

ee
n 

th
e 

gr
ou

ps
 

of
 s

ub
je

ct
s.



Page 11 of 38Mohamad et al. BMC Geriatrics          (2024) 24:254  

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r(

s)
/ y

ea
r/

 
co

un
tr

y
St

ud
y 

de
si

gn
Pa

rt
ic

ip
an

ts
 (N

/ 
ge

nd
er

/ a
ge

)
Sa

m
pl

in
g 

m
et

ho
d

SS
E(

Ye
s/

N
o)

St
ud

y 
ob

je
ct

iv
e(

s)
O

ut
co

m
em

ea
su

re
s 

(M
ea

su
re

s/
 

In
te

rv
en

tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
A

nd
er

so
n 

et
 a

l. 
20

19
 [2

5]
Q

ua
lit

at
iv

e 
st

ud
y

N
 =

 9
 b

lo
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re
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pr
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e 

lo
ng

 
go

od
 b

ye
”);

 (i
i) 

th
ou

gh
ts

 
of

 d
ea

th
 a

nd
 e

ut
ha

-
na

si
a 

by
 th

e 
pe

rs
on

 
w

ith
 A

D
RD

 (c
ar

eg
iv

-
er

s 
do

cu
m

en
te

d 
th

e 
pe

rs
on

 w
ith

 A
D

RD
’s 

th
ou

gh
ts

 a
nd

 re
fle

c-
tio

ns
 o

n 
th
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 re
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 c
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 d
id

 n
ot

 h
av

e 
ac

ce
ss

 
to

 in
te

rn
et

.
(2

) M
ay

 m
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 c
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 c
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 b
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 c
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 c
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ic
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 d
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.
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 p
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-
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 m
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-
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w
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s.
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f p
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l 
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 c
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.
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.
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 d
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 m

en
ta

l 
he

al
th

 is
su

es
 (K

A
 fa

m
ily

 
ca

re
gi

ve
rs

’ s
tr

ug
gl

e 
w

ith
 s

ev
er

al
 c

ha
lle

ng
es

 
re

la
te

d 
to

 d
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 m
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 c
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 p
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 c
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 c
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t c
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r b
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 d
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 d
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 c
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 b
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l 
he

al
th

.
(2

) F
or

 th
os

e 
en

ga
ge

d 
in

 b
ot

h 
ac

tiv
iti

es
, l

ik
el

i-
ho

od
 o

f p
oo

r m
en

ta
l 

he
al

th
 w

as
 d

et
er

m
in

ed
 

by
 c

ar
eg

iv
in

g 
le

ve
l.

(3
) T

he
re

 w
er

e 
52

8 
su

ic
id

es
 d

ur
in

g 
fo

llo
w

-
up

, w
ith

 th
os

e 
en

ga
ge

d 
in

 b
ot

h 
ac

tiv
iti

es
 

ha
vi

ng
 th

e 
lo

w
es

t r
is

k 
of

 s
ui

ci
de

. E
ng

ag
in

g 
in

 e
ith

er
 v

ol
un

te
er

in
g 

or
 c

ar
eg

iv
in

g 
w

as
 a

ss
o-

ci
at

ed
 w

ith
 lo

w
er

 
su

ic
id

e 
ris

k 
fo

r t
ho

se
 

w
ith

 g
oo

d 
m

en
ta

l 
he

al
th

 a
t b

as
el

in
e 

bu
t n

ot
 fo

r t
he

ir 
pe

er
s 

w
ith

 b
as

el
in

e 
po

or
 

m
en

ta
l h

ea
lth

.

(1
) E

th
ni

ci
ty

 b
ac

kg
ro

un
d 

w
as

 li
m

ite
d 

to
 w

hi
te

.

Su
ic

id
e 

am
on

g 
pe

op
le

 w
ith

 d
em

en
tia

 
Ly

ne
ss

 e
t a

l. 
19

92
 

[2
9]

C
ro

ss
-s

ec
tio

na
l s

tu
dy

N
 =

 1
60

, a
ge

 6
0 

an
d 

ab
ov

e,
 7

3.
6%

 
fe

m
al

es

N
A

N
o

To
 d

es
cr

ib
e 

th
e 

ps
yc

ho
-

pa
th

ol
og

ic
al

 c
ha

ra
ct

er
-

is
tic

s 
of

 e
ld

er
ly

 s
ui

ci
de

 
at

te
m

pt
er

s 
ad

m
itt

ed
 

to
 a

n 
in

pa
tie

nt
 p

sy
ch

ia
t-

ric
 u

ni
t.

D
SM

-II
I

(1
) E

ig
ht

y 
pe

rc
en

t 
of

 th
e 

at
te

m
pt

er
s 

ha
d 

a 
m

aj
or

 d
ep

re
ss

iv
e 

sy
nd

ro
m

e;
(2

) D
em

en
tia

 p
at

ie
nt

s 
di

d 
no

t c
on

tr
ib

ut
e 

to
 s

ui
ci

da
l a

tt
em

pt
s.

(1
) C

ro
ss

 s
ec

tio
na

l d
es

ig
n.

(2
) S

am
pl

e 
re

cr
ui

te
d 

fro
m

 a
 s

in
gl

e 
ce

nt
er

.

 
Fl

or
io

 e
t a

l. 
19

97
 

[3
0]

C
ro

ss
-s

ec
tio

na
l s

tu
dy

N
 =

 6
83

, 6
6.

9%
 fe

m
al

es
, 

el
de

rly
 p

at
ie

nt
s 

re
fe

rr
ed

 
to

 c
om

m
un

ity
-b

as
ed

 
ag

in
g 

an
d 

m
en

ta
l 

he
al

th
 s

er
vi

ce

N
A

N
o

To
 d

et
er

m
in

e 
w

he
th

er
 e

ld
er

ly
 p

at
ie

nt
s 

re
fe

rr
ed

 to
 c

om
m

un
ity

-
ba

se
d 

ag
in

g 
an

d 
m

en
ta

l 
he

al
th

 s
er

vi
ce

 w
ho

 
ju

dg
ed

 to
 b

e 
at

 ri
sk

 
fo

r s
ui

ci
de

 d
iff

er
ed

 
fro

m
 th

os
e 

pe
rs

on
s 

ju
dg

ed
 n

ot
 to

 b
e 

at
 s

ui
-

ci
de

 ri
sk

.

D
SM

-II
I, 

se
lf-

de
is

gn
ed

 
qu

es
tio

nn
ai

re
(1

) O
nl

y 
8%

 o
f s

ub
je

ct
s 

w
ith

 s
ui

ci
da

l r
is

k 
ha

d 
de

m
en

tia
. D

em
en

tia
 

di
d 

no
t c

on
tr

ib
-

ut
e 

to
 s

ui
ci

da
l r

is
k 

am
on

g 
th

e 
el

de
rly

.

(1
) S

el
f-

de
si

gn
ed

 
qu

es
tio

nn
ai

re
 w

as
 u

se
d,

 
ex

ce
pt

 D
SM

 II
I.

(2
) S

ub
je

ct
s 

re
cr

ui
te

d 
fro

m
 s

in
gl

e 
lo

ca
tio

n.
(3

) C
ro

ss
-s

ec
tio

na
l d

es
ig

n 
of

 th
e 

st
ud

y.
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y
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ud
y 

de
si

gn
Pa

rt
ic

ip
an

ts
 (N

/ 
ge

nd
er

/ a
ge

)
Sa

m
pl

in
g 

m
et

ho
d

SS
E(

Ye
s/

N
o)

St
ud

y 
ob

je
ct

iv
e(

s)
O

ut
co

m
em

ea
su

re
s 

(M
ea

su
re

s/
 

In
te

rv
en

tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
Ra

o 
et

 a
l. 

19
97

 [3
1]

C
ro

ss
-s

ec
tio

na
l s

tu
dy

N
 =

 1
18

, a
ll 

of
 w

ho
m

 
w

er
e 

a 
co

ho
rt

 in
 a

 p
re

-
ex

is
tin

g 
ep

id
em

io
lo

gi
-

ca
l s

tu
dy

 o
f d

em
en

tia
 

w
ho

 w
er

e 
co

m
m

un
ity

 
re

si
de

nt
s, 

72
%

 fe
m

al
es

N
A

N
o

To
 s

tu
dy

 th
e 

re
la

tio
n-

sh
ip

 b
et

w
ee

n 
su

ic
id

al
 

th
in

ki
ng

 a
nd

 b
ot

h 
co

g-
ni

tiv
e 

im
pa

irm
en

t 
an

d 
de

pr
es

si
on

.

C
A

M
D

EX
, G

D
S,

 S
SI

(1
) T

ho
se

 w
ith

 s
ui

ci
da

l 
th

in
ki

ng
 s

ho
w

ed
 h

ig
he

r 
C

A
M

D
EX

 d
ep

re
s-

si
on

 s
co

re
s, 

w
ea

ke
r 

st
re

ng
th

 o
f t

he
 w

is
h 

to
 g

o 
on

 li
vi

ng
, h

ig
he

r 
ra

te
s 

of
 e

xp
re

ss
in

g 
w

is
h 

to
 d

ie
 a

nd
 h

ig
he

r 
ra

te
s 

of
 d

ep
re

ss
iv

e 
ill

ne
ss

 a
nd

 m
ix

ed
 D

AT
/

m
ul

ti-
in

fa
rc

t d
em

en
tia

 
as

 p
rim

ar
y 

ps
yc

hi
at

ric
 

di
ag

no
se

s.
(2

) N
o 

si
gn

i®
ca

nt
 a

ss
o-

ci
at

io
ns

 b
et

w
ee

n 
su

i-
ci

da
l t

hi
nk

in
g 

an
d 

G
D

S 
sc

or
es

, A
lz

he
im

er
-t

yp
e 

de
m

en
tia

 a
lo

ne
, 

aw
ar

en
es

s 
of

 m
em

or
y 

di
ffi

cu
lti

es
 o

r s
ev

er
ity

 
of

 d
em

en
tia

.

(1
) S

m
al

l s
am

pl
e 

si
ze

.
(2

) C
ro

ss
-s

ec
tio

na
l d

es
ig

n.

 
Ru

bi
o 

et
 a

l. 
20

01
 

[3
2]

Re
tr

os
pe

ct
iv

e 
ca

se
-

co
nt

ro
l s

tu
dy

N
 =

 2
8 

el
de

rly
 w

ith
 c

om
-

pl
et

ed
 s

ui
ci

de
 (c

as
e)

, 
56

 e
ld

er
ly

 w
ho

 d
ie

d 
na

tu
ra

lly
 (c

on
tr

ol
), 

ag
e 

an
d 

ge
nd

er
 m

at
ch

ed
; 

39
.3

%
 fe

m
al

es

N
A

N
o

To
 d

et
er

m
in

e 
if 

A
lz

he
i-

m
er

’s 
di

se
as

e 
ch

an
ge

s 
ar

e 
ov

er
re

pr
es

en
te

d 
in

 e
ld

er
ly

 p
eo

pl
e 

co
m

-
m

itt
in

g 
su

ic
id

e.

A
 m

od
ifi

ed
 B

ra
ak

 s
co

r-
in

g 
sy

st
em

 a
nd

 s
em

i-
qu

an
tit

at
iv

ea
ss

es
sm

en
t 

of
 n

eu
ro

fib
ril

la
ry

 
ta

ng
le

s, 
am

yl
oi

d 
de

po
-

si
tio

n,
 L

ew
y 

bo
di

es
, 

an
d 

Le
w

y-
as

so
ci

at
ed

 
ne

ur
ite

s.

(1
) T

he
 b

ra
in

s 
of

 in
di

-
vi

du
al

s 
w

ho
 c

om
m

itt
ed

 
su

ic
id

e 
ha

d 
hi

gh
er

 
m

od
ifi

ed
 B

ra
ak

 s
co

re
s 

th
an

 th
os

e 
of

 m
at

ch
in

g 
co

nt
ro

l s
ub

je
ct

s.
(2

) T
he

 n
um

be
r o

f n
eu

-
ro

fib
ril

la
ry

 ta
ng

le
s 

in
 C

A
1 

w
as

 n
ot

 a
n 

in
de

pe
nd

en
t p

re
di

c-
to

r o
f s

ui
ci

de
 s

ta
tu

s 
in

 th
e 

st
at

is
tic

al
 a

na
ly

si
s, 

al
th

ou
gh

 th
e 

di
s-

tr
ib

ut
io

n 
w

as
 m

or
e 

hi
gh

ly
 s

ke
w

ed
 

am
on

g 
th

e 
ca

se
s. 

H
en

ce
, n

ot
 in

di
ca

tiv
e 

of
 d

em
en

tia
 a

s 
ca

us
e 

of
 s

ui
ci

de
.

(1
) S

m
al

l s
am

pl
e 

si
ze

.
(2

) S
am

pl
e 

si
ze

 
of

 c
as

es
 a

nd
 c

on
tr

ol
s 

no
t t

he
 s

am
e.
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/ a
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)
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m
pl
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g 

m
et
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d

SS
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s/

N
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St
ud

y 
ob

je
ct

iv
e(

s)
O

ut
co

m
em

ea
su

re
s 

(M
ea

su
re

s/
 

In
te

rv
en

tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
D

ra
pe

r e
t a

l. 
20

03
 

[3
3]

C
ro

ss
-s

ec
tio

na
l s

tu
dy

N
 =

 5
93

 re
si

de
nt

s 
in

 1
0 

nu
rs

in
g 

ho
m

e,
 7

3.
2%

 
fe

m
al

es

N
A

N
o

To
 d

et
er

m
in

e 
w

he
th

er
 in

di
re

ct
 s

el
f-

de
st

ru
ct

iv
e 

be
ha

vi
or

s 
pr

ed
ic

t m
or

ta
lit

y 
in

 n
ur

si
ng

 h
om

e 
re

si
de

nt
s.

H
BS

, B
EH

AV
E-

A
D

, 
FA

SS
, R

C
I, 

C
IR

S,
 E

BA
SD

, 
an

d 
th

e 
su

ic
id

e 
ite

m
 

fro
m

 th
e 

H
RD

S.

(1
) M

or
ta

lit
y 

w
as

 p
re

-
di

ct
ed

 b
y 

ol
de

r a
ge

, 
m

al
e 

ge
nd

er
, l

ow
er

 
le

ve
l o

f f
un

ct
io

ni
ng

, 
lo

w
er

 le
ve

ls
 o

f b
eh

av
-

io
ra

l d
is

tu
rb

an
ce

 
on

 th
e 

BE
H

AV
E-

A
D

, 
an

d 
hi

gh
er

 s
co

re
s 

on
 th

e 
H

BS
 “p

as
si

ve
 s

el
f-

ha
rm

” f
ac

to
r-

ba
se

d 
su

b-
sc

al
e,

 w
hi

ch
 in

cl
ud

es
 

re
fu

sa
l t

o 
ea

t, 
dr

in
k,

 
or

 ta
ke

 m
ed

ic
at

io
n.

(2
) R

is
k 

ta
ki

ng
, a

ct
iv

e 
se

lf-
ha

rm
, a

nd
 p

as
si

ve
 

se
lf-

ha
rm

 w
er

e 
po

st
iv

el
y 

co
rr

el
at

ed
 w

ith
 b

eh
av

-
io

ra
l p

at
ho

lo
gy

 in
 A

lz
-

he
im

er
’s 

di
se

as
e.

(1
) L

ac
k 

of
 d

ire
ct

 o
bs

er
va

-
tio

na
l d

at
a

(2
) C

ro
ss

-s
ec

tio
na

l d
es

ig
n.

 
H

eu
n 

et
 a

l. 
20

03
 [3

4]
Ca

se
-c

on
tr

ol
 s

tu
dy

N
 =

 6
7 

A
lz

he
im

er
’s 

di
se

as
e 

pa
tie

nt
s, 

10
9 

el
de

rly
 fr

om
 g

en
er

al
 

po
pu

la
tio

n,
 a

nd
 1

89
 s

ib
-

lin
gs

; 6
2–

82
%

 fe
m

al
es

N
A

N
o

To
 c

om
pa

re
 th

e 
pr

es
-

en
ce

 a
nd

 s
ym

pt
om

a-
to

lo
gy

 o
f d

ep
re

ss
io

n 
be

tw
ee

n 
A

lz
he

im
er

’s 
di

se
as

e 
pa

tie
nt

 a
nd

 a
ge

-
m

at
ch

ed
 n

on
-

de
m

en
te

d 
su

bj
ec

ts
.

C
ID

I, 
M

M
SE

(1
) L

ife
tim

e 
de

pr
es

siv
e 

sy
m

pt
om

s w
er

e 
sig

-
ni

fic
an

tly
 m

or
e 

fre
qu

en
t 

in
 7

6 
AD

 p
at

ie
nt

s 
th

an
 in

 1
09

 a
ge

-m
at

ch
ed

 
el

de
rly

 fr
om

 th
e 

ge
ne

ra
l 

po
pu

la
tio

n.
 T

he
se

 7
6 

AD
 p

at
ie

nt
s c

om
pl

ai
ne

d 
m

or
e 

ab
ou

t t
hi

nk
in

g 
an

d 
co

nc
en

tra
tio

n 
di

s-
tu

rb
an

ce
s, 

an
d 

le
ss

 a
bo

ut
 

de
pr

es
se

d 
m

oo
d 

or
 a

pp
et

ite
 d

ist
ur

ba
nc

e 
th

an
 th

e 
29

8 
no

n-
de

m
en

te
d 

pa
rt

ic
ip

an
ts

 
m

at
ch

ed
 fo

r t
he

 li
fe

tim
e 

pr
es

en
ce

 o
f m

aj
or

 
de

pr
es

sio
n 

(M
D

).
(2

) I
n 

ag
re

em
en

t, 
th

e 
29

 
pa

tie
nt

s c
om

or
bi

d 
fo

r l
ife

tim
e 

di
ag

no
se

s 
of

 A
D

 a
nd

 M
D

 re
po

rt
ed

 
le

ss
 a

bo
ut

 d
ep

re
ss

ed
 

m
oo

d 
th

an
 th

e 
11

4 
ag

e-
m

at
ch

ed
 e

ld
er

ly
 

w
ith

 M
D

 o
nl

y.
(3

) F
ee

lin
gs

 o
f w

or
th

le
ss

-
ne

ss
 a

nd
 su

ic
id

al
 id

ea
s 

w
er

e 
re

la
te

d 
to

 th
e 

se
ve

r-
ity

 o
f c

og
ni

tiv
e 

de
cl

in
e.

(1
) S

in
ce

 d
em

en
te

d 
pa

tie
nt

s 
w

er
e 

re
cr

ui
te

d 
fro

m
 a

 c
lin

ic
al

 p
op

ul
at

io
n,

 
th

er
e 

m
ig

ht
 b

e 
an

 o
ve

r-
es

tim
at

io
n 

of
 th

e 
pr

ev
a-

le
nc

e 
of

 d
ep

re
ss

iv
e 

sy
m

pt
om

s 
co

m
pa

re
d 

to
 p

at
ie

nt
s 

w
ith

 A
D

 
in

 g
en

er
al

 p
op

ul
at

io
n.

(2
) A

na
ly

si
s 

w
as

 b
as

ed
 

on
 re

tr
os

pe
ct

iv
el

y 
gi

ve
n 

in
fo

rm
at

io
n 

by
 d

em
en

te
d 

an
d 

no
n-

de
m

en
te

d 
el

de
rly

.
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[3
5]

Ca
se

-c
on

tr
ol

 s
tu

dy
N

 =
 1

43
 c

om
m

un
ity

-
dw

el
lin

g 
su

ic
id

e 
vi

ct
im

s 
ag

ed
 6

5 
ye

ar
s 

or
 m

or
e 

an
d 

59
 m

ot
or

 v
eh

ic
le

 
ac

ci
de

nt
 v

ic
tim

s 
au

to
p-

si
es

; 3
0.

7%
 fe

m
al

es

N
A

N
o

To
 in

ve
st

ig
at

e 
pr

ev
a-

le
nc

e 
of

 A
D

-r
el

at
ed

 
pa

th
ol

og
y 

in
 o

ld
er

 
su

ic
id

e 
vi

ct
im

s.

Se
ni

le
 p

la
qu

es
 (d

iff
us

e 
an

d 
ne

ur
iti

c)
 a

 m
od

ifi
ed

 
Bi

el
sc

ho
w

sk
y 

(G
ar

ve
y)

 
si

lv
er

 te
ch

ni
qu

e,
 m

od
i-

fie
d 

Br
aa

k 
sc

or
e,

 p
la

qu
e 

de
ns

ity
 w

as
 ra

te
d 

us
in

g 
th

e 
C

ER
A

D
 c

rit
er

ia
, 

ne
ur

op
at

ho
lo

gi
ca

l 
ra

tin
g 

w
as

 p
er

fo
rm

ed
 

bl
in

d 
to

 th
e 

su
bj

ec
ts

’ 
cl

in
ic

al
 s

ta
tu

s.

(1
) T

he
re

 w
er

e 
no

 s
ig

ni
fic

an
t d

iff
er

-
en

ce
s 

in
 p

la
qu

e 
sc

or
e 

or
 n

eu
ro

fib
ril

la
ry

 ta
ng

le
 

st
ag

in
g 

be
tw

ee
n 

su
i-

ci
de

 a
nd

 c
on

tr
ol

 g
ro

up
s.

(2
) N

on
e 

of
 th

e 
su

b-
je

ct
s 

w
ith

 a
 h

is
to

ry
 

of
 d

em
en

tia
 h

ad
 

ne
ur

op
at

ho
lo

gi
ca

lly
 

co
nfi

rm
ed

 A
D

.

(1
) T

hi
s 

re
tr

os
pe

ct
iv

e 
st

ud
y 

w
as

 li
m

ite
d,

 
by

 th
e 

av
ai

la
bi

lit
y 

of
 ti

s-
su

e 
se

ct
io

ns
, t

o 
hi

p-
po

ca
m

pa
l a

nd
 n

eo
co

rt
i-

ca
l e

xa
m

in
at

io
n.

 
Er

la
ng

se
n 

et
 a

l. 
20

08
 [3

6]
D

yn
am

ic
 c

oh
or

t s
tu

dy
N

 =
 2

,4
74

,7
67

 (a
ll 

in
di

-
vi

du
al

s 
ag

e 
50

 +
 ye

ar
s 

liv
in

g 
in

 D
en

m
ar

k)
; 

52
.8

%
 fe

m
al

es

N
A

N
o

To
 e

xa
m

in
e 

th
e 

ris
k 

of
 s

ui
ci

de
 in

 p
er

so
ns

 
di

ag
no

se
d 

w
ith

 d
em

en
-

tia
 d

ur
in

g 
a 

ho
sp

ita
liz

a-
tio

n 
an

d 
its

 re
la

tio
ns

hi
p 

to
 m

oo
d 

di
so

rd
er

s.

O
ut

co
m

e 
of

 in
te

re
st

 
is

 s
ui

ci
de

. R
el

at
iv

e 
ris

ks
 

ar
e 

ca
lc

ul
at

ed
 b

as
ed

 
on

 p
er

so
n 

da
ys

 s
pe

nt
 

in
 e

ac
h 

st
ra

tu
m

.

(1
) 1

36
 p

er
so

ns
 w

ho
 

pr
ev

io
us

ly
 h

ad
 b

ee
n 

di
ag

no
se

d 
w

ith
 d

em
en

-
tia

 d
ie

d 
by

 s
ui

ci
de

.
(2

) M
en

 a
nd

 w
om

en
 

ag
ed

 5
0–

69
 y

ea
rs

 
w

ith
 h

os
pi

ta
l p

re
se

nt
a-

tio
ns

 o
f d

em
en

tia
 

ha
ve

 a
 re

la
tiv

e 
su

ic
id

e 
ris

k 
of

 8
.5

 a
nd

 1
0.

8,
 

re
sp

ec
tiv

el
y.

 T
ho

se
 w

ho
 

ar
e 

ag
ed

 7
0 

or
 o

ld
er

 
w

ith
 d

em
en

tia
 h

av
e 

a 
th

re
ef

ol
d 

hi
gh

er
 

ris
k 

th
an

 p
er

so
ns

 
w

ith
 n

o 
de

m
en

tia
.

(3
) T

he
 ti

m
e 

sh
or

tly
 

af
te

r d
ia

gn
os

is
 is

 a
ss

oc
i-

at
ed

 w
ith

 a
n 

el
ev

at
ed

 
su

ic
id

e 
ris

k.
(4

) T
he

 ri
sk

 a
m

on
g 

pe
r-

so
ns

 w
ith

 d
em

en
tia

 
re

m
ai

ns
 s

ig
ni

fic
an

t 
w

he
n 

co
nt

ro
lli

ng
 

fo
r m

oo
d 

di
so

rd
er

s.
(5

) 2
6%

 o
f t

he
 m

en
 

an
d 

14
%

 o
f t

he
 w

om
en

 
w

ho
 d

ie
d 

by
 s

ui
ci

de
 

di
ed

 w
ith

in
 th

e 
fir

st
 

3 
m

on
th

s 
af

te
r b

ei
ng

 
di

ag
no

se
d,

 w
he

re
as

 
38

%
 o

f t
he

 m
en

 
an

d 
41

%
 o

f t
he

 w
om

en
 

di
ed

 m
or

e 
th

an
 3

 y
ea

rs
 

af
te

r i
ni

tia
l d

em
en

tia
 

di
ag

no
si

s.

(1
) S

tu
dy

 o
nl

y 
re

st
ric

te
d 

to
 s

ub
je

ct
s 

di
ag

no
se

 
w

ith
 d

em
en

tia
 d

ur
-

in
g 

ho
sp

ita
liz

at
io

n.
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Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r(

s)
/ y

ea
r/

 
co

un
tr

y
St

ud
y 

de
si

gn
Pa

rt
ic

ip
an

ts
 (N

/ 
ge

nd
er

/ a
ge

)
Sa

m
pl

in
g 

m
et

ho
d

SS
E(

Ye
s/

N
o)

St
ud

y 
ob

je
ct

iv
e(

s)
O

ut
co

m
em

ea
su

re
s 

(M
ea

su
re

s/
 

In
te

rv
en

tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
Pu

ra
nd

ar
e 

et
 a

l. 
20

09
 [3

7]
Re

tr
os

pe
ct

iv
e 

ca
se

 
co

nt
ro

l s
tu

dy
N

 =
 1

18
 d

em
en

tia
 

pa
tie

nt
s 

di
ed

 b
y 

su
ic

id
e 

co
m

pa
re

d 
w

ith
 N

 =
 4

92
 

ag
e 

an
d 

ge
nd

er
-

m
at

ch
ed

 n
on

-d
em

en
tia

 
pa

tie
nt

s; 
47

%
 fe

m
al

es

N
A

N
o

To
 d

es
cr

ib
e 

be
ha

vi
ou

ra
l, 

cl
in

ic
al

 a
nd

 c
ar

e 
ch

ar
-

ac
te

ris
tic

s 
of

 p
eo

pl
e 

w
ith

 d
em

en
tia

 w
ho

 
di

ed
 b

y 
su

ic
id

e.

IC
D

-1
0

(1
) T

he
 m

os
t c

om
m

on
 

m
et

ho
d 

of
 s

ui
ci

de
 

in
 p

at
ie

nt
s 

w
ith

 d
em

en
-

tia
 w

as
 s

el
f-p

oi
so

ni
ng

, 
fo

llo
w

ed
 b

y 
dr

ow
ni

ng
 

an
d 

ha
ng

in
g,

 th
e 

la
tt

er
 

be
in

g 
le

ss
 fr

eq
ue

nt
 

th
an

 in
 c

on
tr

ol
s.

(2
) S

ig
ni

fic
an

tly
 fe

w
er

 
su

ic
id

es
 o

cc
ur

re
d 

w
ith

in
 1

 y
ea

r o
f d

ia
g-

no
si

s 
in

 p
at

ie
nt

s 
w

ith
 d

em
en

tia
.

(3
) P

at
ie

nt
s 

w
ith

 d
em

en
tia

 w
er

e 
al

so
 le

ss
 li

ke
ly

 to
 h

av
e 

a 
hi

st
or

y 
of

 s
el

f-h
ar

m
, 

ps
yc

hi
at

ric
 s

ym
pt

om
s 

an
d 

pr
ev

io
us

 p
sy

ch
ia

tr
ic

 
ad

m
is

si
on

s.

(1
) T

hi
s 

st
ud

y 
is

 a
 s

ur
ve

y 
of

 th
e 

cl
in

ic
al

 c
irc

um
-

st
an

ce
s 

pr
ec

ed
in

g 
su

ic
id

e 
an

d 
un

ab
le

 to
 m

ak
e 

ca
us

al
 in

fe
re

nc
e.

(2
) T

he
 g

en
er

al
is

ab
ili

ty
 

of
 fi

nd
in

gs
 is

 li
m

ite
d 

to
 p

at
ie

nt
s 

w
ith

 d
em

en
tia

 
in

 c
on

ta
ct

 w
ith

 m
en

-
ta

l h
ea

lth
 s

er
vi

ce
s, 

m
os

t l
ik

el
y 

pa
tie

nt
s 

w
ith

 d
em

en
tia

 w
ith

 s
ig

-
ni

fic
an

t B
PS

D
.

(3
) T

he
 c

lin
ic

ia
ns

 w
ho

 
pr

ov
id

ed
 th

e 
in

fo
rm

a-
tio

n 
w

er
e 

no
t m

as
ke

d 
to

 p
at

ie
nt

 o
ut

co
m

e 
an

d 
th

is
 m

ay
 h

av
e 

aff
ec

te
d 

th
ei

r r
es

po
ns

e 
to

 c
er

ta
in

 q
ue

st
io

ns
.

 
Q

in
, 2

01
1 

[3
8]

Ca
se

-c
on

tr
ol

 s
tu

dy
N

 =
 2

1,
16

9 
su

i-
ci

de
s 

in
 D

en
m

ar
k 

ov
er

 a
 1

7-
ye

ar
 p

er
io

d 
w

ith
 s

ex
-a

ge
-t

im
e-

m
at

ch
ed

 p
op

ul
at

io
n 

co
nt

ro
ls

; 5
7%

 fe
m

al
es

N
A

N
o

To
 a

ss
es

s 
su

ic
id

e 
in

ci
de

nc
e 

ra
te

 ra
tio

 
(IR

R)
 a

nd
 p

op
ul

at
io

n 
at

tr
ib

ut
ab

le
 ri

sk
 (P

A
R)

 
as

so
ci

at
ed

 w
ith

 v
ar

io
us

 
ps

yc
hi

at
ric

 d
is

or
de

rs

IC
D

-1
0

(1
) S

ui
ci

de
 ri

sk
 

w
as

 s
ig

ni
fic

an
tly

 
in

cr
ea

se
d 

fo
r p

er
so

ns
 

w
ith

 a
 h

os
pi

ta
liz

ed
 

ps
yc

hi
at

ric
 d

is
or

de
r 

an
d 

th
e 

as
so

ci
at

ed
 

ris
k 

va
rie

s 
si

gn
ifi

ca
nt

ly
 

by
 d

ia
gn

os
is

 a
nd

 b
y 

se
x 

an
d 

ag
e 

of
 s

ub
je

ct
s. 

Re
cu

rr
en

t d
ep

re
ss

io
n 

an
d 

bo
rd

er
lin

e 
pe

rs
on

-
al

ity
 d

is
or

de
r i

nc
re

as
e 

su
ic

id
e 

ris
k 

th
e 

st
ro

ng
-

es
t w

hi
le

 d
em

en
tia

 
in

cr
ea

se
s 

th
e 

ris
k 

th
e 

le
as

t f
or

 b
ot

h 
m

al
es

 
an

d 
fe

m
al

es
.

(1
) C

ro
ss

 s
ec

tio
na

l d
es

ig
n.

 
M

cC
ar

th
y 

et
 a

l. 
20

13
 [3

9]
Re

tr
os

pe
ct

iv
e 

cr
os

s-
se

ct
io

na
l s

tu
dy

N
 =

 2
81

,0
66

 fr
om

 1
37

 
nu

rs
in

g 
ho

m
es

; 3
.1

%
 

fe
m

al
es

N
A

N
o

To
 a

ss
es

s 
su

ic
id

e 
ra

te
s 

up
 to

 6
 m

on
th

s 
fo

llo
w

-
in

g 
di

sc
ha

rg
ef

ro
m

 U
S 

D
ep

ar
tm

en
t o

f V
et

er
an

s 
A

ffa
irs

 (V
A

) n
ur

si
ng

 
ho

m
es

.

IC
D

-1
0 

Re
vi

se
d

(1
) S

ui
ci

de
 ra

te
s 

w
ith

in
 6

 m
on

th
s 

of
 d

is
ch

ar
ge

 w
er

e 
88

.0
 

pe
r 1

00
 0

00
 p

er
so

n-
ye

ar
s 

fo
r m

en
 a

nd
 8

9.
4 

ov
er

al
l.

(2
) D

em
en

tia
 n

ot
 a

ss
oc

i-
at

ed
 w

ith
 in

cr
ea

se
 

ha
za

rd
 ra

tio
 o

f s
ui

ci
de

.

(1
) F

in
di

ng
s 

w
er

e 
de

riv
ed

 
fro

m
 V

A
 d

at
a 

an
d 

ap
pl

y 
on

ly
 to

 v
et

er
an

s 
w

ho
 

re
ce

iv
e 

ca
re

 fr
om

 th
e 

VA
 

he
al

th
 s

ys
te

m
.

(2
) L

ow
 p

ro
po

rt
io

n 
of

 w
om

en
 d

is
ch

ar
ge

d 
fro

m
 V

A
 n

ur
si

ng
 h

om
e.
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Ta
bl

e 
1 

(c
on

tin
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d)

A
ut

ho
r(

s)
/ y

ea
r/

 
co

un
tr

y
St

ud
y 

de
si

gn
Pa

rt
ic

ip
an

ts
 (N

/ 
ge

nd
er

/ a
ge

)
Sa

m
pl

in
g 

m
et

ho
d

SS
E(

Ye
s/

N
o)

St
ud

y 
ob

je
ct

iv
e(

s)
O

ut
co

m
em

ea
su

re
s 

(M
ea

su
re

s/
 

In
te

rv
en

tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
Bo

rg
es

 e
t a

l. 
20

15
 

[4
0]

C
ro

ss
-s

ec
tio

na
l s

tu
dy

N
 =

 1
99

2,
N

A
N

o
To

 e
st

im
at

e 
if 

de
m

en
tia

 
an

d 
ot

he
r m

en
ta

l 
di

so
rd

er
s 

ar
e 

as
so

ci
at

ed
 

w
ith

 s
ui

ci
de

 id
ea

tio
n 

am
on

g 
th

e 
ol

de
r 

pe
op

le
 c

on
tr

ol
lin

g 
fo

r d
em

og
ra

ph
ic

 
an

d 
ot

he
r s

us
pe

ct
ed

 
ris

k 
fa

ct
or

s.

D
SM

-IV
, I

C
D

-1
0,

 C
D

RS
, 

G
M

S–
A

G
EC

AT
 P

ac
ka

ge
(1

) L
ife

tim
e 

pr
ev

al
en

ce
 

of
 s

ui
ci

de
 id

ea
tio

n 
of

 1
3.

5%
 a

nd
 a

 2
-w

ee
k 

pr
ev

al
en

ce
 o

f 4
.2

%
.

(2
) D

em
en

tia
 p

la
ys

 
a 

m
in

or
 ro

le
 o

n 
su

ic
id

e 
id

ea
tio

n 
af

te
r t

he
 o

th
er

 
va

ria
bl

es
 w

er
e 

ta
ke

n 
in

to
 a

cc
ou

nt
 a

nd
 it

s 
eff

ec
t, 

if 
an

y,
 c

ou
ld

 
be

 c
on

ce
nt

ra
te

d 
am

on
g 

th
os

e 
el

de
rs

 
w

ith
 lo

w
er

 s
ev

er
ity

 
sc

or
es

 o
f d

em
en

tia
.

(1
) C

ro
ss

-s
ec

tio
na

l d
es

ig
n.

(2
) L

im
ite

d 
se

t o
f v

ar
ia

bl
es

 
to

 c
ha

ra
ct

er
iz

e 
su

ic
id

e 
id

ea
tio

n 
an

d 
no

 in
fo

r-
m

at
io

n 
on

 th
e 

se
ve

rit
y 

an
d 

pe
rs

is
te

nc
y 

of
 s

ui
ci

de
 

id
ea

tio
n.

(3
) S

tu
dy

 c
an

no
t d

if-
fe

re
nt

ia
te

 a
m

on
g 

ty
pe

s 
of

 d
em

en
tia

.

 
Ra

nd
al

l e
t a

l. 
20

14
 

[4
1]

Po
pu

la
tio

n-
ba

se
d,

 p
ro

-
pe

ns
ity

 s
co

re
–m

at
ch

ed
 

an
al

ys
is

N
 =

 2
10

0 
su

ic
id

e 
de

at
hs

 
an

d 
86

41
 a

tt
em

pt
ed

 
su

ic
id

es
. T

hr
ee

 c
on

tr
ol

 
su

bj
ec

ts
 w

er
e 

id
en

ti-
fie

d 
fo

r e
ve

ry
 c

as
e 

an
d 

m
at

ch
ed

 o
n 

ag
e,

 
se

x,
 in

co
m

e 
de

ci
le

, 
re

gi
on

 o
f r

es
id

en
ce

, 
an

d 
m

ar
ita

l s
ta

tu
s; 

50
.7

%
 fe

m
al

es

N
A

N
o

To
 d

et
er

m
in

e 
th

e 
de

gr
ee

 o
f r

is
k 

du
rin

g 
th

e 
fir

st
 

ye
ar

 a
ft

er
 d

ia
gn

os
is

 
w

ith
 a

 m
en

ta
l i

lln
es

s.

Th
e 

Vi
ta

l S
ta

tis
tic

s 
re

gi
st

ry
 o

f t
he

 p
ro

vi
nc

e 
w

as
 u

se
d 

to
 d

et
er

m
in

e 
ca

se
s 

of
 s

ui
ci

de
. S

ui
ci

de
 

at
te

m
pt

s 
w

er
e 

de
te

r-
m

in
ed

 th
ro

ug
h 

an
al

ys
is

 
of

 p
hy

si
ci

an
 c

la
im

s 
an

d 
ho

sp
ita

l a
dm

is
si

on
 

re
co

rd
s. 

Th
e 

pr
es

en
ce

 
of

 p
hy

si
ci

an
-d

ia
gn

os
ed

 
de

pr
es

si
on

, a
nx

ie
ty

 
di

so
rd

er
s, 

su
bs

ta
nc

e 
us

e,
 s

ch
iz

op
hr

en
ia

, 
de

m
en

tia
, a

nd
 o

th
er

 
ps

yc
ho

so
ci

al
 d

is
or

de
rs

 
w

as
 d

et
er

m
in

ed
 u

si
ng

 
M

an
ito

ba
 R

H
A

 In
di

ca
-

to
rs

 A
tla

s 
20

09
.

(1
) A

ll 
di

so
rd

er
s, 

ex
ce

pt
 d

em
en

tia
, w

er
e 

in
de

pe
nd

en
tly

 re
la

te
d 

to
 d

ea
th

. A
ll 

di
so

rd
er

s 
w

er
e 

re
la

te
d 

to
 s

ui
ci

de
 

at
te

m
pt

s.

(1
) L

im
ite

d 
by

 th
e 

di
ag

-
no

st
ic

 c
od

in
g 

us
ed

 
by

 p
hy

si
ci

an
s 

an
d 

ho
s-

pi
ta

ls
, s

uc
h 

as
 c

od
in

g 
m

aj
or

 d
ep

re
ss

iv
e 

di
so

rd
er

 
an

d 
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ad
 s

ui
ci

da
l 

id
ea

tio
n.

(2
) T

he
 fr

eq
ue

nc
y 

of
 s

ui
ci

da
l i

de
at

io
n 

di
d 

no
t d

iff
er

 b
et

w
ee

n 
ca

rr
i-

er
s 

an
d 

no
n-

ca
rr

ie
rs

.
(3

) S
ui

ci
da

l i
de

a-
tio

n 
w

as
 a

ss
oc

ia
te

d 
w

ith
 h

ig
he

r G
D

S 
am

on
g 

al
l A

D
A

D
 a

tr
is

k 
in

di
vi

du
al

s. 
W

he
n 

st
ra

tifi
ed

 in
to

 m
ut

at
io

n 
ca

rr
ie

r s
ta

tu
s, 

no
n-

ca
rr

ie
rs

 w
ith

 s
ui

ci
da

l 
id

ea
tio

n 
ha

d 
hi

gh
er

 
G

D
S 

th
an

 c
ar

rie
rs

.
(4

) T
he

re
 w

as
 n

o 
st

at
is

ti-
ca

lly
 s

ig
ni

fic
an

t a
ss

oc
ia

-
tio

n 
be

tw
ee

n 
su

ic
id

al
 

id
ea

tio
n 

an
d 

N
PI

-Q
 

am
on

g 
A

D
A

D
 a

t-
ris

k 
in

di
vi

du
al

s.
(5

) A
w

ar
en

es
s 

of
 m

ut
at

io
n 

st
at

us
, 

ne
ur

op
sy

ch
ol

og
ic

al
 

pe
rf

or
m

an
ce

s, 
an

d 
ce

r-
eb

ro
sp

in
al

 fl
ui

d 
A

D
 b

io
-

m
ar

ke
rs

 w
er

e 
no

t a
ss

o-
ci

at
ed

 w
ith

 s
ui

ci
da

l 
id

ea
tio

n 
am

on
g 

ca
rr

ie
rs

 
an

d 
no

nc
ar

rie
rs

.

(1
) T

he
 s

in
gl

e 
su

ic
id

e 
qu

es
tio

n 
en

co
m

pa
ss

es
 

th
re

e 
co

m
po

ne
nt

s, 
w

hi
ch

 a
ss

es
s 

di
ffe

r-
en

t l
ev

el
s 

of
 s

ui
ci

da
l 

id
ea

tio
n.

 T
hi

s 
m

ay
 re

du
ce

 
th

e 
sp

ec
ifi

ci
ty

 in
 d

et
ec

t-
in

g 
th

e 
sp

ec
ifi

c 
su

ic
id

al
 

th
ou

gh
t t

ha
t m

ay
 le

ad
 

to
 a

n 
at

te
m

pt
.

(2
) G

D
S 

is
 o

rig
in

al
ly

 
de

si
gn

ed
 to

 d
et

ec
t 

de
pr

es
si

ve
 s

ym
pt

om
s 

am
on

g 
el

de
rly

 in
di

vi
du

al
s 

an
d 

m
ay

 th
us

 n
ot

 b
e 

su
ita

bl
e 

fo
r t

he
 y

ou
ng

er
 

pa
rt

ic
ip

an
ts

 in
 th

e 
D

IA
N

 
co

ho
rt

.
(3

) C
ro

ss
-s

ec
tio

na
l d

es
ig

n.
(4

) T
he

 in
cl

us
io

n 
of

 a
 c

om
pa

ra
to

r 
gr

ou
p,

 id
ea

lly
 o

f f
am

ily
 

m
em

be
rs

 o
f i

nd
iv

id
ua

ls
 

w
ith

 s
po

ra
di

c 
A

D
, w

ill
 b

e 
id

ea
l t

o 
co

nt
ro

l f
or

 s
tr

es
s 

an
d 

ca
re

gi
ve

r b
ur

de
n,

 
th

es
e 

da
ta

 a
re

 u
na

va
il-

ab
le

 fo
r t

hi
s 

st
ud

y.
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tio
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O
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[4
7]

Re
tr

os
pe

ct
iv

e 
cr

os
s-

se
ct

io
na

l s
tu

dy
N

 =
 1

57
 d

em
en

tia
 

pa
tie

nt
s, 

55
.4

%
 fe

m
al

es
N

A
N

o
To

 e
va

lu
at

e 
th

e 
pr

ev
a-

le
nc

e 
of

 d
ea

th
 w

is
he

s, 
su

ic
id

al
 id

ea
tio

n,
 

an
d 

su
ic

id
al

 b
eh

av
io

r 
of

 y
ou

ng
 a

nd
 la

te
 

on
se

t d
em

en
tia

 
an

d 
to

 id
en

tif
y 

ris
k 

fa
c-

to
rs

 fo
r s

ui
ci

da
l i

de
at

io
n 

an
d 

be
ha

vi
ou

r.

C
SS

RS
 b

ef
or

e 
di

ag
-

no
si

s 
of

 d
em

en
tia

, 
im

m
ed

ia
te

ly
 a

ft
er

 d
ia

g-
no

si
s 

of
 d

em
en

tia
, 

an
d 

30
 d

ay
s 

pr
io

r 
to

 in
te

rv
ie

w

(1
) 2

8%
 o

f t
he

 p
at

ie
nt

s 
ex

pr
es

se
d 

su
ic

id
al

 
id

ea
tio

n 
or

 b
eh

av
-

io
r a

t s
om

e 
tim

e 
af

te
r t

he
 o

ns
et

 o
f s

ym
p-

to
m

s, 
an

d 
9%

 o
f t

he
se

 
w

ith
in

 th
e 

m
on

th
 p

rio
r 

to
 th

e 
as

se
ss

m
en

t. 
Tw

o 
pa

tie
nt

s 
ha

d 
at

te
m

pt
ed

 
su

ic
id

e 
af

te
r t

he
 o

ns
et

 
of

 d
em

en
tia

.
(2

) T
he

re
 w

er
e 

no
 s

ta
tis

-
tic

al
ly

 s
ig

ni
fic

an
t d

iff
er

-
en

ce
s 

be
tw

ee
n 

pa
tie

nt
s 

w
ith

 a
nd

 w
ith

ou
t 

su
ic

id
al

 id
ea

tio
ns

 
or

 b
eh

av
io

r w
ith

 re
ga

rd
s 

to
 d

em
og

ra
ph

ic
s 

or
 a

ge
 

at
 o

ns
et

 o
f d

em
en

tia
.

(3
) I

n 
pa

tie
nt

s 
w

ith
 a

dv
an

ce
d 

de
m

en
tia

, A
lz

he
i-

m
er

’s 
di

se
as

e 
(ra

th
er

 
th

an
 fr

on
to

te
m

po
ra

l 
lo

ba
r d

eg
en

er
at

io
n)

, 
be

tt
er

 c
og

ni
tiv

e 
fu

nc
-

tio
n,

 m
or

e 
se

ve
re

 p
sy

-
ch

ol
og

ic
al

, b
eh

av
io

ra
l, 

an
d 

ph
ys

ic
al

 s
ym

pt
om

s, 
an

d 
a 

re
du

ce
d 

qu
al

ity
 

of
 li

fe
 w

er
e 

as
so

ci
at

ed
 

w
ith

 th
e 

ex
pr

es
si

on
 

of
 s

ui
ci

da
l i

de
at

io
n.

(4
) P

at
ie

nt
s 

w
ith

 s
ui

-
ci

da
l i

de
at

io
ns

 in
 e

ar
ly

 
st

ag
e 

of
 d

em
en

tia
 

st
op

 to
 e

xp
re

ss
 th

em
 

at
 a

dv
an

ce
d 

st
ag

es
.

(1
) R

et
ro

sp
ec

tiv
e 

hi
st

or
y 

fro
m

 c
ar

eg
iv

er
s 

m
ay

 le
ad

 
to

 re
ca

ll 
bi

as
.

(2
) S

m
al

l s
am

pl
e 

si
ze

.
(3

) C
ar

eg
iv

er
s 

w
er

e 
as

ke
d 

to
 re

po
rt

 o
n 

su
ci

da
l 

be
ha

vi
or

 o
f d

em
en

-
tia

 p
at

ie
nt

s, 
ra

th
er

 
th

an
 th

e 
pa

tie
nt

s 
th

em
-

se
lv

es
 w

hi
ch

 m
ay

 le
ad

 
to

 re
sp

on
de

nt
 b

ia
s.
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rv
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tio
n)

Fi
nd

in
gs

Li
m

ita
tio

ns

 
A

lo
th

m
an

 e
t a

l. 
20

22
 [4

8]
po

pu
la

tio
n-

ba
se

d 
ca

se
-

co
nt

ro
l s

tu
dy

N
 =

 5
94

 6
74

 p
at

ie
nt

s 
w

ith
 5

80
 1

59
 (9

7.
6%

) 
w

er
e 

co
nt

ro
ls

, 4
0 

liv
e 

co
nt

ro
l p

ar
tic

ip
an

ts
 

pe
r s

ui
ci

de
 c

as
e 

w
er

e 
ra

nd
om

ly
 m

at
ch

ed
 

on
 p

rim
ar

y 
ca

re
 p

ra
c-

tic
e 

an
d 

su
ic

id
e 

da
te

.

N
A

N
o

To
 e

xa
m

in
e 

th
e 

as
so

ci
a-

tio
n 

be
tw

ee
n 

a 
de

m
en

-
tia

 d
ia

gn
os

is
 a

nd
 s

ui
-

ci
de

 ri
sk

 in
 th

e 
ge

ne
ra

l 
po

pu
la

tio
n 

an
d 

to
 id

en
-

tif
y 

hi
gh

-r
is

k 
su

bg
ro

up
s.

m
ul

tip
le

 li
nk

ed
 e

le
c-

tr
on

ic
 re

co
rd

s 
fro

m
 p

ri-
m

ar
y 

ca
re

, s
ec

on
da

ry
 

ca
re

, a
nd

 th
e 

O
ffi

ce
 

fo
r N

at
io

na
l S

ta
tis

tic
s 

in
 E

ng
la

nd
 fr

om
 2

00
1 

to
 2

01
9.

(1
) A

m
on

g 
th

os
e 

w
ho

 
di

ed
 b

y 
su

ic
id

e,
 1

.9
%

 
ha

d 
a 

re
co

rd
ed

 d
em

en
-

tia
 d

ia
gn

os
is

.
(2

) T
he

re
 w

as
 n

o 
ov

er
al

l 
sig

ni
fic

an
t a

ss
oc

ia
tio

n 
be

tw
ee

n 
a 

de
m

en
tia

 
di

ag
no

sis
 a

nd
 su

ic
id

e 
ris

k.
(3

) H
ow

ev
er

, s
ui

ci
de

 
ris

k 
w

as
 s

ig
ni

fic
an

tly
 

in
cr

ea
se

d 
in

 p
at

ie
nt

s 
di

ag
no

se
d 

w
ith

 d
em

en
-

tia
 b

ef
or

e 
ag

e 
65

 y
ea

rs
, i

n 
th

e 
fir

st
 

3 
m

on
th

s 
af

te
r d

ia
g-

no
si

s, 
an

d 
in

 p
at

ie
nt

s 
w

ith
 d

em
en

tia
 a

nd
 p

sy
-

ch
ia

tr
ic

 c
om

or
bi

di
ty

.
(4

) I
n 

pa
tie

nt
s 

yo
un

ge
r t

ha
n 

65
 y

ea
rs

 
an

d 
w

ith
in

 3
 m

on
th

s 
of

 d
ia

gn
os

is
, s

ui
ci

de
 ri

sk
 

w
as

 6
.6

9 
tim

es
 h

ig
he

r 
th

an
 in

 p
at

ie
nt

s 
w

ith
-

ou
t d

em
en

tia
.

(1
) D

ia
gn

os
is

 o
f d

em
en

tia
 

no
t c

on
fir

m
ed

 c
lin

ic
al

ly
.

 
Ba

ra
k 

et
 a

l. 
20

02
 

[4
9]

Re
tr

os
pe

ct
iv

e 
ca

se
-

co
nt

ro
l s

tu
dy

N
 =

 1
55

1 
ad

m
is

-
si

on
 fr

om
 1

99
1 

to
 2

00
0 

>
 6

0 
ye

ar
s 

ol
d,

 
di

vi
de

 in
to

 s
ui

ci
da

l 
an

d 
no

n-
su

ic
id

al
 

pa
tie

nt
s 

(a
s 

co
nt

ro
ls

)

N
A

N
o

To
 e

xa
m

in
e 

th
e 

as
so

ci
a-

tio
n 

be
tw

ee
n 

de
m

en
tia

 
an

d 
su

ic
id

al
 a

tt
em

pt
s.

D
SM

-4
(1

) 2
2%

 d
ia

gn
os

ed
 

w
ith

 d
em

en
tia

.
(2

) 7
.4

%
 o

f a
ll 

A
D

 
pa

tie
nt

s 
w

er
e 

ad
m

itt
ed

 
im

m
ed

ia
te

ly
 fo

llo
w

-
in

g 
a 

su
ic

id
e 

at
te

m
pt

.
(3

) T
he

 in
de

x 
gr

ou
p 

(s
ui

-
ci

da
l p

at
ie

nt
s)

 d
iff

er
ed

 
fro

m
 c

on
tr

ol
s 

in
 C

lin
ic

al
 

D
em

en
tia

 R
at

in
g 

sc
or

es
 

(p
 =

 0
.0

17
) a

nd
 h

ig
he

r 
fre

qu
en

cy
 o

f p
re

vi
-

ou
s 

su
ic

id
e 

at
te

m
pt

s 
(p

 =
 0

.0
22

).
(4

) L
ife

tim
e 

ps
yc

ho
pa

-
th

ol
og

y 
w

as
 n

ot
 a

ss
oc

i-
at

ed
 w

ith
 h

ig
he

r r
at

es
 

of
 s

ui
ci

de
 a

tt
em

pt
s 

(p
 =

 0
.0

68
).

(5
) H

ig
he

r l
ev

el
 

of
 d

ai
ly

 fu
nc

tio
ni

ng
 

an
d 

pr
ev

io
us

 s
ui

ci
de

 
at

te
m

pt
s 

ar
e 

as
so

ci
at

ed
 

w
ith

 in
cr

ea
se

d 
su

ic
id

al
 

ris
k.

(1
) R

ec
ru

itm
en

t 
fro

m
 o

nl
y 

on
e 

ce
nt

er
. 

H
en

ce
, fi

nd
in

gs
 n

ot
 re

p-
re

se
nt

at
iv

e 
of

 d
em

en
tia

.
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n)

Fi
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gs

Li
m

ita
tio

ns

 
Se

yf
ri

ed
 e

t a
l. 

20
11

 
[5

0]
Ca

se
-c

on
tr

ol
 s

tu
dy

N
 =

 2
94

,9
52

 d
em

en
tia

 
pa

tie
nt

s 
re

gi
st

er
ed

 
in

 D
ep

ar
tm

en
t o

f V
et

er
-

an
s 

A
ffa

irs
 (V

A
) N

at
io

na
l 

Ca
re

 P
at

ie
nt

 D
at

ab
as

e,
 

2.
8%

 fe
m

al
es

N
A

N
o

To
 c

om
pa

re
 V

A
 p

at
ie

nt
s 

w
ith

 d
em

en
tia

 w
ho

 
co

m
m

itt
ed

 s
ui

ci
de

 
du

rin
g 

th
e 

st
ud

y 
pe

rio
d 

vs
. t

ho
se

 w
ho

 
di

d 
no

t b
y 

de
m

o-
gr

ap
hi

c 
ch

ar
ac

te
ris

tic
s, 

m
ed

ic
al

 c
om

or
bi

di
ty

, 
he

al
th

 c
ar

e 
ut

ili
za

tio
n 

an
d 

m
ed

ic
at

io
n 

us
e 

va
ria

bl
es

. I
n 

ad
di

tio
n,

 
to

 e
xa

m
in

e 
th

e 
re

la
tio

n-
sh

ip
 b

et
w

ee
n 

de
m

en
tia

 
se

ve
rit

y 
an

d 
su

ic
id

e 
an

d 
th

e 
m

et
ho

ds
 u

se
d 

by
 th

os
e 

w
ho

 k
ill

ed
 

th
em

se
lv

es
.

IC
D

-9
 a

nd
 IC

D
-1

0
(1

) 8
.1

7%
 o

f d
em

en
tia

 
pa

tie
nt

s 
di

ed
 b

y 
su

ic
id

e.
(2

) I
nc

re
as

ed
 s

ui
ci

de
 

ris
k 

w
as

 a
ss

oc
ia

te
d 

w
ith

 w
hi

te
 ra

ce
, 

de
pr

es
si

on
, a

 h
is

to
ry

 
of

 in
pa

tie
nt

 p
sy

ch
i-

at
ric

 h
os

pi
ta

liz
at

io
ns

, 
an

d 
pr

es
cr

ip
tio

n 
fil

ls
 

of
 a

nt
id

ep
re

ss
an

ts
 

or
 a

nx
io

ly
tic

s.
(3

) T
he

 m
aj

or
ity

 o
f s

ui
-

ci
de

s 
oc

cu
rr

ed
 in

 th
os

e 
w

ith
 n

ew
 d

em
en

tia
 

di
ag

no
se

s.
(4

) F
ire

ar
m

s 
w

er
e 

th
e 

m
os

t c
om

m
on

 
su

ic
id

e 
m

et
ho

d 
(7

3%
).

(1
) S

tu
dy

 c
oh

or
t p

re
do

r-
m

in
an

tly
 m

al
es

.
(2

) E
ar

ly
 d

em
en

tia
 c

as
es

 
m

ay
 n

ot
 b

e 
di

ag
no

se
d 

an
d 

id
en

tifi
ed

.

 
Tu

 e
t a
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The most significant risk factor led to the occurrence 
of suicidal behavior among caregivers of people with 
dementia was the presence of depression [17, 20–22, 24, 
26]. The prevalence of depression reported among car-
egivers of people with dementia with suicidal behavior 
ranged from 39.6% to 94% [21, 24]. In addition, other 
significant risk factors that predispose individuals to sui-
cidal behavior among caregivers of people with dementia 
included increased severity of anxiety symptoms [17, 24, 
26], preexisting physical health conditions [24–26], pre-
existing mental health problems [23, 28], and absence of 
social and family support [24, 26]. The frequencies of the 
risk factors that contribute to the occurrence of suicidal 
behavior among caregivers of people with dementia iden-
tified in the selected studies are summarized in Table 2.

Suicidal behavior among people with dementia
Most of the selected studies consisted of a larger propor-
tion of female subjects, except for nine studies, which 
consisted of more male subjects [19, 32, 35, 37, 39, 43, 50, 
52, 53]. In most of the studies, the proportion of female 
subjects ranged from 52.8% to 82.0% [29–31, 33, 34, 36, 
38, 40–42, 44–47]. Among the selected studies, only 13 
studies specified the types of dementia diagnosed among 
the subjects; 11 studies examined subjects with Alzhei-
mer’s disease [19, 29, 32–35, 42, 43, 46, 49, 55], while only 
one study investigated mixed Alzheimer’s disease and 
vascular dementia and frontotemporal dementia [31, 45].

Among the included studies that reported the preva-
lence of suicidal behavior among people with demen-
tia, the prevalence ranged from 0.005% to 40% [19, 29, 
42, 44–49, 51, 54]. The suicide rates reported in two 
included studies among people with dementia [52, 55] 
were 9.3 per 100,000 persons per year and 26.4 per 
100,000 persons per year. However, the risk of suicidal 
behavior among people with dementia was inconclu-
sive, as 17 selected studies reported the risk of suicidal 

behavior among people with dementia [19, 33, 34, 36, 
37, 45–47, 49–55], but 11 selected studies did not [29, 
30, 32, 35, 39–44, 48]. Among studies with relatively 
large sample sizes (more than 1000 subjects), only nine 
reported an increased risk of suicidal behavior [19, 
36, 49–55], whereas four studies found no association 
between the risk of suicidal behavior and dementia [37, 
38, 40, 48].

The suicidal behaviors reported included deliber-
ate self-harm, suicidal ideation, and suicidal attempts 
(such as self poisoning, drowning, hanging, and the use 
of firearms) [31, 33, 34, 36, 37, 45–47, 49, 50, 52]. Six 
large-scale population-based studies indicated that the 
risk of suicidal behavior was greater within the first 3 
months to 1 year after diagnosis and in people diag-
nosed with dementia before the age of 65  years [36, 
48–50, 52, 53].

Two of the most significant risk factors for suicidal 
behavior among people with dementia were greater 
severity of depression and anxiety [31, 34, 45, 46, 
50, 52, 54] and shortly or within 3 months of being 
diagnosed with dementia [36, 47, 48, 50, 52–54]. In 
addition, the other significant risk factors contribut-
ing to suicidal behavior among people with demen-
tia included younger age at diagnosis (within 50 to 
69 years old) [36, 45, 48, 52], history of inpatient psy-
chiatric hospitalization [37, 38, 50], diagnosis of Alz-
heimer’s disease alone [19, 47], passive self-harm such 
as refusal to eat, drink, or take medication [33, 37], 
presence of comorbid psychiatric illnesses (such as 
mood disorders, schizophrenia, somatoform disorders 
and anxiety disorders) [19, 48], better cognitive func-
tion [43, 47], and advanced dementia [47, 49]. The 
frequencies of the risk factors that contributed to the 
occurrence of suicidal behavior among people with 
dementia, as identified in the selected studies, are pre-
sented in Table 2.

Fig. 2 Risk of bias assessment of the selected studies using the Risk of Bias Assessment Tool for Non-randomized Studies (RoBANS)
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Table 2 The frequency of risk factors which contribute to occurrence of suicidal behavior among people with dementia and their 
caregivers identified in the selected studies

Frequency of being investigated

Risk factors associated with suicidal behavior in both people with dementia and their caregivers
 (1) Higher severity of depression and anxiety • In people with dementia: 7 studies ([31, 34, 45, 46, 50, 52, 54])

• In caregivers of people with dementia: 6 studies ([17, 20–22, 24, 26])

 (2) Pre-existing mental health problem • In people with dementia: 2 studies [19, 48]
• In caregivers of people with dementia: 2 studies [23, 28]

 (3) Pre-existing physical health condition • In people with dementia: 1 study [52]
• In caregivers of people with dementia: 3 studies ([23, 24, 26])

 (4) Presence of or more severe behavioral and psychological symptoms 
of dementia (BPSD)

• In people with dementia: 1 study [47]
• In caregivers of people with dementia: 1 study [21]

Risk factors associated with suicidal behavior only in people with dementia
 (1) Shortly or within 3 months after diagnosis of dementia 7 studies [36, 47, 48, 50, 52, 53, 55]

 (2) Younger age of diagnosis (50 to 69 years old) 4 studies [36, 45, 48, 52]

 (3) History of inpatient psychiatric hospitalization 3 studies [37, 38, 50]

 (4) Alzheimer’s disease alone 2 studies [19, 47]

 (4) Passive self-harm 2 studies [33, 37]

 (4) Better cognitive function 2 studies [43, 47]

 (4) Advanced dementia 2 studies [47, 49]

 (8) Higher thought and concentration disturbance 1 study [34]

 (8) Worsening of cognitive decline 1 study [34]

 (8) Mixed Alzheimer’s disease and vascular dementia 1 study [31]

 (8) Lower degree of wish to live 1 study [31]

 (8) Greater degree of wish to die 1 study [31]

 (8) Reduced quality of life 1 study [47]

 (8) Stress and hopelessness 1 study [45]

 (8) Delusional symptoms 1 study [54]

 (8) Antidementia medication prescription 1 study [54]

 (8) Higher level of daily functioning 1 study [49]

 (8) Previous suicidal attempts 1 study [49]

 (8) Recent mild cognitive impairment 1 study [53]

 (8) Living in rural area 1 study [55]

 (8) Chronic pain 1 study [55]

 (8) Substance use 1 study [55]

 (8) Comorbid Parkinson’s disease 1 study [45]

 (8) Prescription of antidepressant and anxiolytic medication 1 study [50]

 (8) Moderate dementia 1 study [54]

Risk factors associated with suicidal behavior only in caregivers of people with dementia
 (1) Absence of social and family support 2 studies ([24, 26])

 (2) Emotional burnout 1 study [17]

 (2) Depersonalization 1 study [17]

 (2) Lower self-esteem 1 study [22]

 (2) Dysfunctional coping 1 study [22]

 (2) Higher burden of care 1 study [17]

 (2) Insomnia 1 study [8]

 (2) Feeling lonely 1 study [24]

 (2) Lower sense of competence and mastery 1 study [24]

 (2) Poor mental health 1 study [22]

 (2) Unemployment 1 study [26]
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Discussion
This comprehensive systematic review summarized the 
prevalence and risk factors associated with the occur-
rence of suicidal behavior and the differences between 
people with dementia and their caregivers.

Prevalence of suicidal behavior in people with dementia 
and their caregivers
There were a few differences in the prevalence and risk 
of suicidal behavior between people with dementia and 
their caregivers. First, there was significant and clear evi-
dence from selected studies that the risk of suicide was 
associated with caregivers of people with dementia (all 
selected studies indicate suicidal risk among caregivers of 
people with dementia). In contrast, evidence of the risk of 
suicide among people with dementia has been inconclu-
sive (only 17 out of 28 studies indicated the risk of suicide 
among people with dementia). Notably, there were wide 
ranges of prevalence rates for both caregivers (4.7% to 
26%) and people with dementia (0.005% to 40.0%), which 
is indicative of heterogeneity among the selected studies, 
which differ in methodology and causes of dementia. This 
may be a possible reason for the discrepancy between the 
association of suicidal behavior in people with dementia 
and that in their caregivers. Another possible reason for 
the inconclusive risk of suicidal behavior among people 
with dementia is that suicidal risk involves complex acts 
and include planning for suicide. Commonly, people with 
Alzheimer’s disease at an earlier stage after diagnosis 
and at a younger age (less than 65  years old) may have 
intact cognition, characterize by lesser cognitive decline 
and more intact daily functioning, could have higher abil-
ity to carry out complex act such as attempted suicide 
and planning for suicide, leading to higher suicidal risk 
among this group of people with dementia [29, 33, 40, 
43, 48–50, 52, 53]. Moreover, the risk factors for suicidal 
behavior among people with dementia (lower degree 
of wish to live, greater degree of expression of wishing 
to die, greater severity of depression and anxiety symp-
toms, and stress and hopelessness) also pinpoint toward 
a greater risk of suicidal behavior among those with more 
intact cognitive function [31, 40, 45, 50].

Second, with reference to selected studies with larger 
population-based sample sizes (n > 100,000), the preva-
lence of suicidal behavior is relatively greater among people 

with dementia (0.005% to 8.17%) [19, 36, 49, 50, 52, 53] than 
among caregivers of people with dementia (0.19% to 2.9%) 
[17, 26]. However, larger-scale population-based studies that 
report data on the prevalence of suicidal behavior are still 
scarce; there are only four studies among people with demen-
tia and two studies among caregivers. Hence, additional 
large-scale studies are needed to determine the prevalence of 
suicidal behavior more reliably among people with dementia 
and caregivers before a definitive conclusion can be drawn.

Risk factors for suicidal behavior in caregivers of people 
with dementia
The risk factors for suicidal behavior among caregiv-
ers of people with dementia could also be classified into 
four main themes: high caregiver burden (unemploy-
ment, intense caregiving, lower sense of competence and 
mastery, impaired basic activities of daily living and the 
presence of BPSD among care receivers) [17, 21, 24, 26]; 
greater emotional burnout (greater severity of depres-
sion and anxiety symptoms, depersonalization leading 
to greater odds of emotional problems and the use of 
dysfunctional coping) [17, 20–22, 24, 26]; lack of social 
support (absence of social and family support, lower self-
efficacy in seeking assistance from community service, 
conflict with family or care staff; feeling of loneliness, 
living without a partner, and issuing with family dynam-
ics) [24, 26]; and history of preexisting illness (preexisting 
mental illness, mood disorders, and chronic physical ill-
ness) [17, 21, 25].

Among these risk factors categories, greater emotional 
burnout and history of preexisting illness stood out as 
the commonly identified risk factors of suicidal behavior 
among caregivers of people with dementia in the selected 
studies. These two categories of risk factors have also 
been reported as common risk factors among caregivers 
of people with dementia in other systematic and scop-
ing reviews [10, 56]. The risk factors of suicidal behavior 
among caregivers of people with dementia will be dis-
cussed in more details later.

Risk factors for suicidal behavior in people with dementia
Similarly, risk factors for suicidal behavior among peo-
ple with dementia may also be categorized into emo-
tion-related factors (higher severity of depression and 
anxiety, passive self-harm, presence of comorbid mood 

Table 2 (continued)

Frequency of being investigated

 (2) Living without a partner 1 study [26]

 (2) Impaired social, physical and emotional function 1 study [26]

 (2) Care receiver related factors (impairment in basic activities such as  
eating, dressing, bathing, and maintaining personal hygiene; incontinence)

1 study [21]
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disorder, schizophrenia, somatoform disorder or anxi-
ety disorder, history of inpatient psychiatric hospi-
talization, lower degree of wish to live, greater degree 
of wish to die, stress and hopelessness, delusional 
symptoms, previous suicidal attempts, more severe 
behavioral and psychological syndrome of demen-
tia, and prescription of antidepressant and anxio-
lytic medication) [19, 31, 34, 37, 38, 45–50, 52, 54], 
dementia-related factors (shortly or within 3  months 
after diagnosis of dementia, younger age of diagnosis, 
Alzheimer’s disease alone, better cognitive function, 
advanced dementia, higher thought and concentration 
disturbance, worsening of cognitive decline, reduced 
QoL, mixed Alzheimer’s disease and vascular demen-
tia, antidementia medication prescription, higher daily 
functioning, recent mild cognitive impairment, comor-
bid Parkinson’s disease, and moderate dementia) [19, 
23, 31, 34, 36, 43, 45, 47–50, 52, 55], physical health-
related factors (history of physical health problem and 
chronic pain) [52, 55], and psychosocial factors (living 
in rural areas and substance use) [55].

Among these risk factors categories, emotion and 
dementia-related factors were identified as the com-
monly identified risk factors of suicidal behavior among 
people with dementia in the selected studies. These two 
categories of risk factors have also been reported as com-
mon risk factors among people with dementia in other 
literature and systematic reviews [11, 57]. The risk factors 
of suicidal behavior among people with dementia will be 
discussed in more details later.

Communalities and differences in the risk factors 
for people with dementia and their caregivers
A few risk factors were identified as risk factors contribut-
ing to suicidal behavior in people with dementia and their 
caregivers, such as greater emotional burnout (presence 
of and greater severity of depression and anxiety), which 
was the most commonly reported risk factor; preexisting 
mental health problems; preexisting physical health con-
ditions; and the presence of or more severe behavioral and 
psychological symptoms of dementia (BPSD) (Table 2).

In the context of caregivers of people with dementia, 
the burden of caregiving creates mixed feelings among 
caregivers, contributing to a dilemma between carrying 
out the responsibility to provide end-of-life care to the 
care receiver with dementia and the homicidal thought of 
death of the care receiver. Hence, to end years of suffering 
because being bound to the role of a caregiver may sub-
sequently contribute to depression and anxiety and the 
risk of carrying out suicidal behavior among caregivers of 
people with dementia [18, 25].

Major depressive disorder and anxiety among elderly 
people presented with pertinent deficits in processing 

speed or working memory and executive dysfunction, 
which may increase the risk of developing Alzheimer’s 
disease. Moreover, late-stage depression may be linked 
to hippocampal atrophy and generalized ischemia affect-
ing the frontostriatal region of the brain, contributing to 
cognitive impairment, which may hasten the develop-
ment of Alzheimer’s disease. Cognitive impairment in 
late-life depression could increase the risk of developing 
suicidal behavior [58]. Hence, these factors may explain 
how greater severity of depression and anxiety may con-
tribute to higher risk of suicidal behavior among people 
with dementia.

Essentially, people with dementia and depression who 
present with passive self-harm would require urgent 
treatment and care, as they may harbor a high risk of 
presenting with suicidal behavior. Moreover, self-harm is 
well recognized as an early warning sign of suicide [59].

Preexisting physical health conditions and preexisting 
mental health problems were also common risk factors 
leading to suicidal behavior among caregivers of people 
with dementia. As anticipated, our findings consistently 
indicated that the caregiving role could predispose indi-
viduals to exacerbation of preexisting physical health 
and mental health conditions, consequently leading to 
an increased risk of developing suicidal behavior [23]. 
Similarly, in people with dementia, the presence of pre-
existing mental health problems (such as schizophrenia, 
mood disorders, somatoform disorders, or anxiety dis-
orders) and comorbid physical illnesses (such as diabetes 
mellitus, cancer, ischemic heart disease, stroke, chronic 
kidney disease, or Parkinson’s disease) could worsen the 
risk of suicidal behavior [19, 48]. This should prompt 
clinicians to carefully screen people with dementia with 
comorbidities for risk of suicide. However, it remains 
unclear whether preexisting mental and physical illnesses 
play a predominant role as risk factors for dementia and 
suicidal behavior or as mediators in the relationship 
between dementia and suicidal behavior, or both, which 
may warrant further investigation.

In addition, greater severity of BPSD also increased 
the risk of suicidal behavior in people with dementia and 
their caregivers. Among the common BPSD experienced 
by people with dementia were agitation and sleep distur-
bance. Agitation arises when a person with dementia (a 
care receiver) experiences some unmet needs (such as a 
lack of attention received from the caregiver and inad-
equate interaction between the caregiver and the person 
with dementia), which creates a significant degree of car-
egiver burden and may ultimately contribute to the risk 
of suicidal behavior among caregivers. Similarly, sleep 
disturbance in people with dementia may contribute to 
or exacerbate sleep deprivation in caregivers, leading 
to emotional burnout and in turn increasing the risk of 
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suicidal behavior among caregivers [60]. In the context of 
people with dementia, more severe BPSD may enhance 
perceived burdensomeness and diminish quality of life, 
leading them to value their life as less worth living than 
people with better quality of life [47].

Despite some commonalities in the risk factors contrib-
uting to suicidal behavior between people with dementia 
and their caregivers, there were some notable differences 
in risk factors between the two groups. Risk factors asso-
ciated with suicidal behavior among caregivers of people 
with dementia were both self-related and related to car-
ing for those people with dementia, whereas risk factors 
in people with dementia were self-related factors and not 
related to care received from caregivers.

There were several common risk factors that were asso-
ciated with suicidal behavior only among people with 
dementia. Intriguingly, shortly after or within 3  months 
of diagnosis with dementia and young age at diagnosis 
of dementia (aged 50 to 69 years) were among the most 
common risk factors associated with suicidal behavior 
among people with dementia. Basically, individuals who 
have recently been diagnosed with dementia are still in a 
state where they have the cognitive capability and func-
tioning to perceive their deficits and are still capable of 
planning and executing suicidal behaviors [31, 40, 45, 
50]. Hence, people recently diagnosed with dementia are 
at higher risk of exhibiting suicidal behavior. Similarly, 
people who are diagnosed with dementia at a relatively 
younger age (50 to 69  years) carry a higher risk of pre-
senting with suicidal behavior, as they may anticipate and 
must endure worsening and persistent loss of functioning 
for a long time in relation to their life expectancy, which 
will hamper their productive years and their responsibility 
to take care of their family. This experience of perceived 
burdensomeness leads to a decreased ability to accept and 
adjust to having to live with dementia, ultimately resulting 
in suicidal behavior [47]. Our findings also revealed that 
a history of psychiatric inpatient admission; the presence 
of Alzheimer’s disease alone; and the presence of passive 
self-harm, such as refusal to eat, drink and take medica-
tion, worsened the mental health of people with dementia 
and contributed to the development of suicidal behavior. 
Hence, people with dementia and the above risk factors 
need to be screened for suicide risk, and special attention 
is needed from treating clinicians.

In addition, our findings also pinpoint the importance 
of facilitating caregivers to maintain a sufficient degree of 
social and family support. Conventionally, social and fam-
ily support are vital protective factors against depression 
[61]. The absence of social and family support may worsen 
depression and increase the risk of developing suicidal 
behavior among caregivers of people with dementia.

Other notable findings
Most of the selected studies on the suicidal behavior 
of people with dementia and their caregivers involve a 
larger proportion of female participants. In the context 
of gender preponderance, the proportion of female car-
egivers of people with dementia is greater than that of 
male caregivers (ratio of 2:1), who are usually spouses or 
daughters of dementia patients [62]. This explained the 
larger proportion of female subjects in almost all of our 
selected studies. Similarly, the larger proportion of female 
dementia subjects reported in our review also confirmed 
the finding that females are more prone to dementia, par-
ticularly Alzheimer’s disease [63].

Limitations
There were a few limitations to be considered in the 
selected studies on the suicidal behavior of caregivers of 
people with dementia. First, most of the selected studies 
had small sample sizes, except for two studies [17, 26]. 
Second, most of the selected studies were cross-sectional 
studies, except for two studies [24, 26]. Hence, causal 
inference of the risk factors identified for the occurrence 
of suicidal behavior among caregivers of people with 
dementia could not be deduced. Third, although there 
were two selected studies with large sample sizes, these 
studies were limited by retrospective recall of suicidal 
behavior, leading to the risk of recall bias, a small num-
ber of subjects with suicidal behavior [26], and a lack of 
diverse demographic backgrounds [18].

Due to the limitations of the selected studies on the 
suicidal behavior of people with dementia, most of the 
studies were cross-sectional or case‒control studies, and 
causal inference of the risk factors for the occurrence 
of suicidal behavior could not be made. In addition, six 
selected studies examined the autopsy findings of peo-
ple with dementia who died due to suicide; these stud-
ies involved retrospective history of suicidal behavior and 
were prone to recall bias. Moreover, more than half of the 
selected studies recruited subjects from a single center; 
hence, the findings cannot be generalized to the entire 
dementia population. Finally, more than half of the stud-
ies did not specifically recruit subjects with dementia.

This systematic review has several limitations that must 
be considered. First, this narrative review did not include 
research articles, case reports, or case series published 
in languages other than English. Hence, we may have 
missed research findings that were reported in other lan-
guages. Second, this systematic review did not include 
preprint versions of the research articles; hence, we may 
have missed the latest research findings, which were still 
in the preprint version.
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Clinical implications
The findings of this systematic review should alert clini-
cians to pay special attention to screening caregivers of 
people with dementia who may be at high risk of devel-
oping suicidal behavior, such as those with greater sever-
ity of depression and anxiety, preexisting physical health 
and mental health conditions, and poor social and family 
support. Similarly, treating clinicians should be prepared 
to screen people with dementia for suicide risk, par-
ticularly those with more severe depression and anxiety, 
especially those with passive self-harm; those diagnosed 
with dementia within 3  months; especially those with 
better cognitive function; younger patients diagnosed 
with dementia (with age 50 to 69 years); and those with 
comorbid mental illness and a history of inpatient psychi-
atric hospitalization. Hence, people with dementia and 
their caregivers with a high risk of suicide should receive 
cognitive-focused control intervention and interpersonal 
psychotherapy to alleviate their risk of suicide [63, 64].

However, it remains inconclusive whether the spe-
cific cause of dementia could increase the risk of suicidal 
behavior among people with dementia, as the presence 
of Alzheimer’s disease alone and having a mixed diag-
nosis of both Alzheimer’s disease and vascular dementia 
have been reported to increase the risk of suicidal behav-
ior. In addition, the selected studies in this review did not 
mention which types of suicidal behavior are more com-
mon among caregivers and people with dementia. These 
research gaps should be explored further in future studies.

Conclusions
This systematic review pinpointed the definitive risk of sui-
cidal behavior as a consequence of the caregiving role of 
caregivers of people with dementia, while the risk of sui-
cidal behavior among people with dementia still remains 
inconclusive. Large population-based studies have revealed 
that the prevalence of suicidal behavior among people with 
dementia is greater than that among caregivers. There 
were a few risk factors that were associated with suicidal 
behavior in people with dementia and their caregivers, 
such as the presence and greater severity of depression 
and anxiety, preexisting mental illness and physical illness, 
and greater severity of BPSD among people with dementia. 
Hence, treating clinicians should carefully manage these 
risk factors to safeguard the mental health of people with 
dementia and their caregivers. We also recommend that 
clinicians conduct early suicide risk screening among peo-
ple with dementia during the early phase of dementia, as 
intact cognitive function, complex acts and planning may 
increase the risk of suicidal behavior. Despite the poten-
tial implications of our review findings, the overall risk of 
bias of the majority of the selected studies was unclear, as 
a larger proportion of the selected studies had a high risk 

of bias due to inadequate selection of participants and 
inadequate consideration of confounding variables. These 
methodological limitations warrant improvement in future 
studies to confirm the findings in this review.
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