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IMPORTANCE Patients with dementia may be at an increased suicide risk. Identifying groups
at greatest risk of suicide would support targeted risk reduction efforts by clinical dementia
services.

OBJECTIVES To examine the association between a dementia diagnosis and suicide risk in the
general population and to identify high-risk subgroups.

DESIGN, SETTING, AND PARTICIPANTS This was a population-based case-control study in
England conducted from January 1, 2001, through December 31, 2019. Data were obtained
from multiple linked electronic records from primary care, secondary care, and the Office for
National Statistics. Included participants were all patients 15 years or older and registered in
the Office for National Statistics in England with a death coded as suicide or open verdict
from 2001 to 2019. Up to 40 live control participants per suicide case were randomly
matched on primary care practice and suicide date.

EXPOSURES Patients with codes referring to a dementia diagnosis were identified in primary
care and secondary care databases.

MAIN OUTCOMES AND MEASURES Odds ratios (ORs) were estimated using conditional logistic
regression and adjusted for sex and age at suicide/index date.

RESULTS From the total sample of 594 674 patients, 580 159 (97.6%) were controls (median
[IQR] age at death, 81.6 [72.0-88.4] years; 289 769 male patients [50.0%]), and 14 515
(2.4%) died by suicide (median [IQR] age at death, 47.4 [36.0-59.7] years; 10 850 male
patients [74.8%]). Among those who died by suicide, 95 patients (1.9%) had a recorded
dementia diagnosis (median [IQR] age at death, 79.5 [67.1-85.5] years; median [IQR] duration
of follow-up, 2.3 [1.0-4.4] years). There was no overall significant association between

a dementia diagnosis and suicide risk (adjusted OR, 1.05; 95% Cl, 0.85-1.29). However,
suicide risk was significantly increased in patients diagnosed with dementia before age 65
years (adjusted OR, 2.82; 95% Cl, 1.84-4.33), in the first 3 months after diagnosis (adjusted
OR, 2.47; 95% Cl, 1.49-4.09), and in patients with dementia and psychiatric comorbidity
(adjusted OR, 1.52; 95% Cl, 1.21-1.93). In patients younger than 65 years and within 3 months
of diagnosis, suicide risk was 6.69 times (95% Cl, 1.49-30.12) higher than in patients without
dementia.

CONCLUSIONS AND RELEVANCE Diagnostic and management services for dementia, in both
primary and secondary care settings, should target suicide risk assessment to the identified
high-risk groups.
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Risk of Suicide After Dementia Diagnosis

isk of death from suicide may be increased after a de-

mentia diagnosis, owing to both the psychological re-

action to the diagnosis and the neuropsychiatric phe-
nomenology of dementia syndromes.!? However, the
relationship between dementia diagnosis and suicide risk
has not been clearly demonstrated. For example, 1 cohort
study® in Denmark between 1990 and 2000 reported in-
creased suicide risk in patients with dementia compared with
those without dementia whereas a second more recent co-
hort study* conducted between 1980 and 2016 demon-
strated decreased suicide risk. The hospital-based nature of
those studies potentially limits the generalizability of those
results to the wider population. Further inconsistency in re-
sults was observed from a Korean study” incorporating both
patients with dementia and mild cognitive impairment, which
pointed to the absence of a significant association between
dementia and suicide risk; the inclusion of mild cognitive im-
pairment may have modified the results.

Specific factors in relation to dementia have been sug-
gested to be potential markers of suicide risk. According to a
study® in Georgia in the US, young age at dementia diagnosis
and a recent diagnosis were independent predictors for sui-
cide risk, but the study excluded most patients younger than
65 years. Young-onset dementia was also overlooked in other
studies involving patients older than 607 and 658 years, which
showed that a recent diagnosis was associated with a high risk
of suicide death. Improved understanding of high-risk groups
is required to support targeted suicide risk assessment in
dementia services, especially in view of policy initiatives de-
signed to deliver higher rates of timely dementia diagnosis.

In order to clarify the association between dementia and
suicide risk, we used a large population data set that was able
to capture dementia diagnoses from both community and hos-
pital settings, as well as accurate data on causes of death. We
hypothesized that relative to the general population, risk of sui-
cide after a dementia diagnosis would be increased among
those with young-onset dementia, those in the immediate post-
diagnostic period, and those with known psychiatric comor-
bidities. We also sought to explore for, to our knowledge,
the first time, whether acetylcholinesterase inhibitors and
memantine might modify suicide risk among patients with
dementia, and whether suicide risk was greater among those
with unspecified dementia diagnoses, which is a proxy for the
quality of diagnostic services.®

Methods

Study Design, Data Source, and Participants

This study was approved by the Medicine and Healthcare Prod-
ucts Regulatory Agency Independent Scientific Advisory Com-
mittee (reference number 20_186RA). The requirement for pa-
tient informed consent was waived as generic ethics approval
is granted for the Clinical Practice Research Datalink (CPRD)
database for the examination of deidentified patients in ob-
servational research. The study design was a case-control study
in England between January 1, 2001, and December 31, 2019,
using integrated electronic health records from 3 sources that
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Key Points

Question Is there an association between dementia diagnosis
and a higher risk of suicide?

Findings In this nationally representative case-control study
including 594 674 persons in England from 2001 through 2019,
dementia was found to be associated with increased risk of suicide
in specific patient subgroups: those diagnosed before age 65 years
(particularly in the 3-month postdiagnostic period), those in the
first 3 months after diagnosis, and those with known psychiatric
comorbidities.

Meaning Given the current efforts to improve rates of dementia
diagnosis, these findings emphasize the importance of concurrent
implementation of suicide risk assessment for the identified
high-risk groups.

allowed us to link information from primary care records, sec-
ondary care records, and death certificate data: the CPRD,
the Hospital Episode Statistics (HES), and the Office for Na-
tional Statistics (ONS). Covering 6.9% of the UK population
and being nationally representative with regard to age, sex, and
ethnicity,'® CPRD (both the GOLD and Aurum data sets) was
used as the source for primary care records. Ethnicity cap-
tured in CPRD is usually self-reported by patients and can be
collapsed into the 16 national standard ethnic categories of the
2001 census for England and Wales. In the UK, ethnicity data
are mandatory and are collected by official statistics under the
Race Relations Act 0f 1968. Ethnicity records in our study were
collapsed into the following ethnic groups: African, Bangla-
deshi, British, Caribbean, Chinese, Indian, Irish, Pakistani,
White and Asian, White and Black African, White and Black
Caribbean, other Asian ethnic groups, other Black, other eth-
nic groups, other mixed ethnicities, and other White. Pa-
tients with missing ethnicity records were assigned a missing
data value and included in the analysis. HES was used to
complement data from secondary care inpatient records in
England, and the ONS was used to obtain death records re-
lated to suicide in England. The ONS is regarded as the crite-
rion standard for records of cause of death, including for
suicide.! Patients were eligible for inclusion in this study if they
had linkable data across all 3 databases and fulfilled the CPRD
threshold for data quality: acceptable patient records and
up-to-standard general practice records (for CPRD GOLD). We
followed the Reporting of Studies Conducted Using Observa-
tional Routinely Collected Data (RECORD) guidelines for
reporting our study.'?

Cases

We included all patients in England from 2001 through 2019
with a cause of death coded as suicide or open verdict (suspi-
cious death of which the cause was not specified by the coro-
ner verdict) in the ONS records who fulfilled the study’s cri-
teria. The inclusion of open verdict is recommended practice
in studies of suicide death, as a large majority of open ver-
dicts are attributable to suicide.'® For patients to be included
in the study, they had to be at least 15 years old at time of death,
have at least 1 year of complete records in CPRD before
death, and meet the rest of the study’s eligibility criteria.
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Controls

Controls were selected from the same primary care practice
as the corresponding patient case, and the selection process
was conducted longitudinally over time through matching con-
trols to patient cases on date of suicide death (risk-set sam-
pling). The corresponding matched date of controls is hereaf-
ter known as the index date. For every patient who died by
suicide, to maximize statistical efficiency, up to 40 live con-
trols were selected from the cohort of individuals who met the
study eligibility criteria. We chose a risk-set sampling ap-
proach in order that important time-dependent factors (like
competing risks and loss to follow-up) were indirectly
addressed.'*!> We only included controls who were at least
15 years old at index date and had at least 1 year of complete
records in CPRD before the index date.

Exposure

Our exposure of interest was diagnosis of dementia in pa-
tients 45 years or older (at younger ages, diagnoses of demen-
tia are likely to represent rare neurometabolic disorders'®). We
used records from CPRD and HES for codes that refer to a de-
mentia diagnosis at any point in a patient’s clinical history up
to the suicide/index date. A full list of dementia terms and
codes is available in eAppendix 1and eTables 1, 2, and 3 in the
Supplement, together with data on the accuracy of dementia
diagnosis records in CPRD (eTable 4 in the Supplement).!” Pa-
tients who were prescribed medications for dementia (donep-
ezil, rivastigmine, galantamine, and memantine) but had no
documented dementia diagnosis in either CPRD or HES were
included as patients with dementia given that those medica-
tions are exclusively indicated for use in dementia.

We also examined suicide risk in patients with dementia
by age at diagnosis and recency of diagnosis. For those fac-
tors, we obtained records of the earliest ever documented date
of dementia diagnosis in either data set (CPRD or HES). We also
performed a focused analysis of suicide risk stratified by age
at diagnosis (<65 years or =65 years). As a proxy for quality of
health care, we assessed suicide risk according to whether pa-
tients had a specific dementia subtype diagnosed or whether
they had unspecified dementia.® Although unspecified de-
mentia may be applied as an interim diagnosis before demen-
tia subtyping, in those who never receive a clear subtype di-
agnosis, it reflects a lack of access to appropriate specialist
care.'® We therefore defined those who received any subse-
quent subtype diagnosis as specified dementia and only those
who never received a clear dementia subtype diagnosis as un-
specified dementia. We collated records from CPRD for the
4 licensed pharmacological treatments for Alzheimer disease
(donepezil, rivastigmine, galantamine, and memantine) pre-
scribed at any point up to suicide/index date.

Covariates

Sex and age at suicide/index date were included as covariates
in all analyses. Given its strongly nonlinear association with
dementia, age (at suicide/index date for cases and controls) was
treated as a categorical variable divided into 10 quantiles. Fur-
ther analysis included the presence or absence of psychiatric
illnesses in patients with dementia. For psychiatric illnesses,
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we identified records in CPRD and HES of the following psy-
chiatric illnesses: affective disorders; schizophrenia spec-
trum (and other psychosis); and anxiety, including obsessive-
compulsive disorders, personality disorders, eating disorders,
sleep disorders, and substance misuse. eAppendix 2 and
eTables 5, 6, and 7in the Supplement contain a full list of terms
and codes used for psychiatric illnesses.

Statistical Analysis

Conditional logistic regression was used to estimate odds ra-
tios (ORs). ORs in our study can be interpreted as rate ratios
given the risk-set sampling nature of the study.!® Age (at sui-
cide/index date for cases and controls) was fitted categori-
cally into 10 quantiles in the multivariable model. Interaction
with sex and age (at suicide/index date) was assessed using the
likelihood ratio test (LRT) by fitting an interaction term. To ob-
tain single P values across categories, the LRT was also used.
All P values were 2-sided, and statistical significance was set
at P < .05. Data analyses were performed using Stata soft-
ware, version 17.0 (StataCorp).

. |
Results

0Of70 065 533 patients with available records in CPRD, 23 339 028
patients (33.3%) were eligible for inclusion in our study, and
46726 505 patients (66.7%) were excluded. As presented in
Table 1, there were 594 674 patients in this study. A total of 14 515
patients (2.4%) died by suicide (median [IQR] age at death, 47.4
[36.0-59.7] years; 10 850 male patients [74.8%]; 3665 female
patients [25.3%]) and 580 159 patients (97.6%) were controls
(median [IQR] age at death, 81.6 [72.0-88.4] years; 289 769 male
patients [50.0%]; 290 390 female patients [50.1%]). Of the 14 515
patients who died by suicide analyzed in our study, 14 240 cases
(98.1% of cases) had 40 matched controls, and 275 cases (1.9%
of cases) had between 9 and 39 matched controls. Patients from
allrecorded ethnicities were included as follows: Asian (includ-
ing Bangladeshi, Indian, Pakistani, and other Asian ethnic
groups): suicide cases, 300 (2.1%); controls, 21 344 (3.7%); Black
(including African, Caribbean, and other Black): suicide cases,
225 (1.6%); controls, 14 856 (2.6%); White (including British,
Irish, and other White ethnicities): suicide cases, 10 285 (70.9%);
controls, 456 113 (78.6%); missing ethnicity records: suicide
cases, 3484 (24%); controls, 76 953 (13.3%); mixed (including
White and Asian, White and Black African, White and Black
Caribbean, and other mixed ethnicities): suicide cases, 97 (0.7%);
controls, 4060 (0.7%); and other ethnicities (including
Chinese and other ethnic groups): suicide cases, 124 (0.9%);
controls, 6833 (1.2%).

Figure 1depicts our sampling process. In total, there were
4940 patients identified with a dementia diagnosis (median
[IQR] duration of follow-up, 2.3 [1.0-4.4] years; 8869 male pa-
tients [61.1%]) of whom 95 patients (1.9% of patients with de-
mentia) had died by suicide. Patients with dementia who died
by suicide had a median (IQR) age at death of 79.5 (67.1-85.5)
years, which was significantly younger than the median (IQR)
age of death of patients with dementia who died of causes other
than suicide (87.9 [82.6-92.3] years). Patients with dementia
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Table 1. Descriptive Statistics for Whole Sample®

No. (%)
Dementia (n = 4940 [0.8%]) Whole sample (N = 594 674)
Characteristic Suicide cases Control Suicide cases Control
All 95(1.9) 4845 (98.1) 14515 (2.4) 580159 (97.6)
Sex
Male 58 (61.1) 1758 (36.3) 10850 (74.8) 289769 (50.0)
Female 37 (39.0) 3087 (63.7) 3665 (25.3) 290390 (50.1)

Age at death, median (IQR), y°
Age at diagnosis, median (IQR), y

79.5(67.1-85.5)
76.1 (65.4-82.6)

87.9(82.6-92.3)°
80.5 (74.8-85.9)

47.4 (36.0-59.7)
NA

81.6(72.0-88.4)¢
NA

causes were based on death records from the Clinical Practice Research
Datalink.

¢ A total of 2281 of 4940 patients (46.17%) with dementia have death records
from causes other than suicide.

d A total of 49 920 of 580 159 control participants (8.6%) have death history
from causes other than suicide.

Abbreviation: NA, not applicable.

2 In patients with dementia and in the whole study sample, P values were all
<.001 for differences in median age at death between those who died by
suicide and those who died of other causes according to the Mann-Whitney
Utest.

bMortality data for those who did not die by suicide (controls) but died of other

Figure 1. Flowchart Demonstrating the Sampling Process Using Both CPRD (Clinical Practice Research Datalink) GOLD and Aurum Data Sets

22003009 Patients in CPRD GOLD as of
November 2020

48062524 Patients in CPRD Aurum
as of November 2020

2726612 Excluded because of
poor record quality

9018647 Excluded because of
poor record quality

19276397 Patients with acceptable 39043877 Patients with
records from practices acceptable records
with up-to-standard records

9832303 Excluded because of
lack of linkage eligibility

6113556 Excluded because of
lack of linkage eligibility

9444094 Patients with HES-ONS
linkage eligibility

! !

10790 Patients identified in 9433304 Patients identified as 31898 Patients identified in ONS 32898423 Patients identified
ONS who died by suicide potential controls who died by suicide as potential controls
between 2001 and 2019 between 2001 and 2019

32930321 Patients with HES-ONS
linkage eligibility

7503 Excluded for 4371359 Excluded for 20670 Excluded for not 14635855 Excluded for not

not meeting not meeting meeting inclusion meeting inclusion
inclusion inclusion criteria or for criteria or for
criteria criteria being duplicates being duplicates

3287 Patients 215 y at suicide
date with a minimum of
1y of complete data

18262568 Potential controls were
sampled for the risk set,
matched to cases on
primary care practice and
date of suicide, and had
available records at index
date, 215 y at index date,
and a minimum of 1y of
complete data

5061945 Potential controls were
sampled for the risk set,
matched to cases on primary
care practice and date of
suicide, and had available
records at index date, 215y
at index date, and a minimum
of 1y of complete data

11228 Patients 215 y at suicide
date with a minimum of
1y of complete data

!

14515 Patients who died by suicide
and 580159 controls included
in analysis?

HES indicates Hospital Episode Statistics; ONS, Office for National Statistics.
@ Each patient who died by suicide had 40 matched controls except for 275 patients, who had between 9 and 39 matched controls.
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Table 2. Relative Risk of Suicide in Patients With a Diagnosis of Dementia

Adjusted odds P

Characteristic ratio (95% CI)? value®
Dementia—whole sample
No dementia diagnosis 1 [Reference]
Dementia diagnosis 1.05 .67
(0.85-1.29)
Age at dementia diagnosis, y
No dementia diagnosis 1 [Reference]
45 to <65 2.82
(1.84-4.33)
65 to <85 0.99 <.001
(0.76-1.30)
85+ 0.56
(0.33-0.95)
Recency of dementia diagnosis (nonoverlapping periods)
No dementia diagnosis 1 [Reference]
0 up to <3 mo 2.47
(1.49-4.09)
3moto<ly 1.34 -002
(0.87-2.08)
1y+ 0.84
(0.64-1.10)
Age <65 y and recency of diagnosis
No dementia diagnosis 1 [Reference]
0 up to <3 mo 6.69
(1.49-30.12)
3moto<ly 4.50 <.001
(1.58-12.80)
1y+ 2.45
(1.50-4.02)
Age 265 y and recency of diagnosis
No dementia diagnosis 1 [Reference]
Oupto<3mo 2.25
(1.31-3.86)
3moto<ly 1.14 .04
(0.70-1.85)
1y+ 0.66
(0.48-0.90)
Status of psychiatric diagnosis
No dementia diagnosis 1 [Reference]
Dementia without psychiatric diagnosis 0.48
(0.31-0.74) <.001
Dementia with psychiatric diagnosis 1.52
(1.21-1.93)
Dementia specification
No dementia diagnosis 1 [Reference]
Specific dementia diagnosis 1.00
(0.76-1.31) 71
Unspecified dementia diagnosis 1.11
(0.82-1.52)
Status of drugs for dementia
No dementia diagnosis 1 [Reference]
Dementia without dementia medications 1.11
(n=4523) (0.90-1.37) .02
Dementia prescribed dementia 0.37

medications (n = 417) (0.12-1.14)

@ Adjusted for sex and age (at death date for suicide cases and at index date for
controls).

b pvalues across categories were tested using the likelihood ratio test.

who died by suicide also had a significantly younger age at di-
agnosis (median [IQR], 76.1[65.4-82.6] years) compared with
the age at diagnosis of patients with dementia who died of other
causes (median [IQR], 80.5 [74.8-85.9] years).
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Figure 2. Risk of Suicide Following Dementia Diagnosis,
Stratified by Age at Diagnosis

il ® Dementia diagnosis
before age 65y
Dementia diagnosis
10+ afterage 65y

--- Patients without

7 dementia

—e—i

T

T

' T T

Adjusted odds ratio for suicide (95% Cl)

3motoly >ly
Time since dementia diagnosis

T
<3 mo

The figure shows odds ratios for suicide adjusted for sex and age at
suicide/index date separately for those diagnosed with dementia before and
after the age of 65 years relative to those without dementia in 3 epochs after
diagnosis. The y-axis is displayed on a log scale. Error bars represent 95% Cls.

Risk of suicide according to different dementia character-
istics is shown in Table 2 and Figure 2. There was overall no
significant association between a dementia diagnosis and sui-
ciderisk (adjusted OR, 1.05; 95% CI, 0.85-1.29). However, com-
pared with patients without a dementia diagnosis, patients who
were diagnosed with dementia before the age of 65 years and
patients who were within 3 months of receiving a dementia di-
agnosis were at 2.82 times (95% CI, 1.84-4.33) and 2.47 times
(95% CI, 1.49-4.09) increased risk of suicide after adjusting for
age and sex, respectively. In patients diagnosed with demen-
tia before the age of 65 years, suicide risk was greatest in the
first 3 months after a diagnosis (adjusted OR, 6.69; 95% CI, 1.49-
30.12) and remained significantly increased even after 1 year
of diagnosis (adjusted OR, 2.45; 95% CI, 1.50-4.02) compared
with patients without a dementia diagnosis. In patients diag-
nosed with dementia at or after the age of 65 years, suicide risk
was also significantly increased in the first 3 months after di-
agnosis (adjusted OR, 2.25; 95% CI, 1.31-3.86); however, the risk
diminished after 1 year of diagnosis (adjusted OR, 0.66; 95%
CI, 0.48-0.90). Figure 2 is a visual representation of the rela-
tive risk of suicide among those diagnosed with dementia
before and after the age of 65 years relative to those without
dementia in the 3 epochs after diagnosis.

Relative to patients without dementia, patients with de-
mentia without a psychiatric diagnosis were at a statistically
significant lower risk of suicide (adjusted OR, 0.48; 95% CI,
0.31-0.74), whereas patients with both a diagnosis of demen-
tia and a psychiatric comorbidity were at a statistically signifi-
cant increased risk of suicide (adjusted OR, 1.52; 95% CI, 1.21-
1.93). There was no statistically significant association in terms
of dementia type specification and suicide risk. There was a
0.37 times reduced risk of suicide among patients who were
prescribed medications for Alzheimer disease (95% CI, 0.12-
1.14; P = .02 across categories); however, this was impre-
cisely estimated. There was no evidence of significant inter-
action with either sex or age (at suicide/index date) in the
association between dementia and suicide risk.
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|
Discussion

In this longitudinal, population-based, case-control study in
England, results suggest that there was an increased risk of
death from suicide associated with dementia in patients di-
agnosed before the age of 65 years, those with a recent de-
mentia diagnosis (within 3 months), and those with existing
diagnoses of psychiatric comorbidities. In particular, there was
anassociation between increased suicide risk in patients who
were diagnosed younger than 65 years in the 3-month post-
diagnostic period.

The present study corroborates findings from earlier co-
hort studies that suggested younger age at dementia diagnosis®
and a recent dementia diagnosis”® as predictors for increased
suicide risk. There could be several possible explanations as
to why younger patients with dementia were affected by their
diagnosis more than older age groups. The relative rarity and
unexpectedness of the diagnosis in younger patients can pos-
sibly make the acceptance of and adjustment to the condi-
tion by younger age groups more difficult. Additionally,
younger patients, more than older patients, with dementia may
forecast worse outcomes of their disorder in relation to their
life expectancy; they may perceive that they will live long
enough to progressively experience the most severe form
of the disorder. As explained by the interpersonal theory of
suicide, perceived burdensomeness is a critical pillar for sui-
cidal behavior!®; that perception of burdensomeness may be
higher in younger patients with dementia who are more likely
to be in their work productive years as well as have family-
caring responsibilities. Time since diagnosis is an important
marker for suicide risk and the immediate period after being
diagnosed appears to be particularly devastating for patients
with early-onset dementia. This period is therefore critical for
suicide risk assessment and prevention.

Another key factor contributing to suicidal behavior dis-
cussed by the interpersonal theory of suicide is the ability to
engage in that behavior.'® This factor could in part explain the
high suicide risk observed in patients with a recent dementia
diagnosis. A recent diagnosis could reflect the stage of the dis-
order in which patients are conscious of the deficit as well as
having the functional and cognitive capabilities to plan and ex-
ecute suicide. There is, however, no consensus in the litera-
ture over the definition of a recent diagnosis of dementia nor
the period during which the patient remains at high risk of sui-
cide. Based on case reports, the period between dementia di-
agnosis and death of suicide ranged from several weeks?® to
2 to 3 years after diagnosis.?'?* In a Danish cohort study,? sui-
cide risk was documented to be highest in the first 6 months
after hospital-diagnosed dementia, and in another national
study in the US,® suicide risk in older populations (=65 years)
was highest in the first 3 months postdiagnosis period. None-
theless, given the high risk of both suicide attempt?* and sui-
cide death associated with a recent dementia diagnosis, we sug-
gest that the current efforts for prompt dementia diagnosis
should be accompanied by suicide risk assessment measures
focused on the period immediately after diagnosis and in those
with young-onset dementia.
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The presence of psychiatric illnesses is an important de-
terminant of suicide risk in patients with dementia. With our
current analysis, we do not know whether psychiatric ill-
nesses played a role predominantly as a risk factor for both
dementia?>-?® and suicide®”?® or were a mediator in the asso-
ciation between dementia and suicide risk, or perhaps both.
As potentially modifiable risk factors, screening and manage-
ment of psychiatric illnesses in patients with dementia may
help mitigate the increased suicide risk. Although we were un-
able to confirm an association between prescribing of phar-
macological treatments for dementia and suicide risk, the
statistical significance across strata may be related to a poten-
tial protective effect by these medications and/or by the so-
cial support and quality of care linked with the prescription
of these medications.

Strengths and Limitations

There were several strengths in this study. To our knowledge,
this was the first large population-based study in England
that assessed the relative risk of suicide in patients with
dementia. The analysis of a large nationally representative
sample allows the generalizability of results to England’s
population. Furthermore, using multiple integrated elec-
tronic databases created an optimal data set to test the
hypotheses of interest. In England, primary care records are
the main data repository for each patient, and a diagnosis of
dementia would usually be recorded here after diagnosis by a
specialist. The confidence in the specificity of a diagnosis
of dementia in primary care was confirmed in previous
research!’; accuracy of these records was optimized further
by additional ascertainment of records from secondary care
data.?93° The ability to link these with accurate causes of
death from ONS data means that the combined data set here
was likely to have ascertained both exposure and outcome
more accurately and completely than in any previous study
addressing suicide risk in dementia.

Nevertheless, we acknowledge that there were important
limitations in this study. Despite the large sample size, the num-
ber of patients with a dementia diagnosis who had died of sui-
cide was small, meaning that some of the subgroup analyses
were imprecisely estimated. As a result, we were unable to
meaningfully analyze whether specific dementia syndromes
were more associated with suicide risk, as highlighted in other
studies.?"*2 We also lacked data to assess suicide risk in rela-
tion to other relevant information, such as the stage of demen-
tia and the type and source of social care provided to patients
with dementia.

.|
Conclusions

Findings from this case-control study suggest that dementia
was associated with increased risk of suicide in specific
patient subgroups. These results have important implica-
tions for dementia screening and management and for sui-
cide prevention, both within specialist dementia services
and primary care settings. Based on our results, we suggest
that the current efforts for timely dementia diagnosis take
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place hand in hand with robust risk assessment and support,
in particular targeting patients with dementia who are most
vulnerable to suicide. These include patients diagnosed
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