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Objectives. To evaluate the association between living alone and suicide and how it varies across
sociodemographic characteristics.

Methods. A nationally representative sample of adults from the 2008 American Community Survey
(n=3310000) was followed through 2019 for mortality. Cox models estimated hazard ratios of suicide
across living arrangements (living alone or with others) at the time of the survey. Total and
sociodemographically stratified models compared hazards of suicide of people living alone to people
living with others.

Results. Annual suicide rates per 100000 person-years were 23.0 among adults living alone and 13.2
among adults living with others. The age-, sex-, and race/ethnicity-adjusted hazard ratio of suicide for
living alone was 1.75 (95% confidence interval = 1.64, 1.87). Adjusted hazards of suicide associated with
living alone varied across sociodemographic groups and were highest for adults with 4-year college
degrees and annual incomes greater than $125000 and lowest for Black individuals.

Conclusions. Living alone is a risk marker for suicide with the strongest associations for adults with the
highest levels of income and education. Because these associations were not controlled for psychiatric
disorders, they should be interpreted as noncausal. (Am J Public Health. 2022;112(12):1774-1782. https://
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etween 1960 and 2021, the per-

B centage of single-person house-
holds in the United States increased
from 13% to 28%." One-person house-
holds also account for more than a
quarter of all households in many
other high-income countries including
France, England, Germany, Canada,
Spain, and Japan.? In light of the sub-
stantial number and rising proportion
of adults who live alone, there is inter-
est in understanding whether and to
what extent living alone is associated
with adverse health outcomes.

Several general population cohort
studies have reported that living alone
is connected with increased risk of
all-cause mortality. In one review, the
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average increased risk of all-cause mor-
tality for living alone (32%) was similar
to the corresponding risks for social
isolation (29%) and loneliness (26%).2

A recent meta-analysis reported that
living alone is associated with increased
risk of all-cause mortality for individuals
aged younger than 65 years and may
be more pronounced for males than
females.* Informed by social and psy-
chological theories linking social isola-
tion to suicide risk,® several studies
have specifically probed relationships
between living alone and risk of suicide.
Cohort studies of various high-risk
populations including adults following
nonfatal suicide attempts,® people

with disabilities attributable to mental

disorders,” adults with bipolar disor-
der,® and people hospitalized for
depression” have all reported signifi-
cant positive associations between liv-
ing alone and suicide risk.

In general population samples, living
alone has also been reported to be
associated with increased risk of sui-
cide. A German population-based
cohort study reported that living alone
was associated with increased risk of
suicide (hazard ratio [HR] = 2.2) similar
in magnitude to depressed mood
(HR = 2.0)."° A large Finnish general
population cohort study further
reported that living alone was associ-
ated with increased relative suicide
mortality rates for men and women
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who were working age (30-64 years)
and older (=65 years)."" A recent UK
Biobank study, however, found that
living alone was associated with an
increased risk of suicide in men but
not women."? A study of older Korean
adults that controlled for a wide range
of sociodemographic, health, and behav-
ioral health factors similarly found that liv-
ing alone was related to suicidal ideation
for men but not women."® Some'*"* but
not all'® case-control studies have also
reported significant associations between
living alone and death by suicide.

Because of sample size limitations of
previous research, little is known about
whether and how the risk of suicide
associated with living alone varies across
sociodemographic groups beyond the
apparent stronger association for men
than women. The multiple pathways to
living alone, which include relationship
dissolution, death of a partner, and deci-
sions not to enter into a cohabitation
partnership, contribute to the heteroge-
neity of this population, and the mental
health consequences of living alone
could vary across this diverse group.

To better understand the association
between living alone and suicide, we fol-
lowed respondents to the 2008 Ameri-
can Community Survey (ACS) who were
either living alone or with others for their
risk of death by suicide. Stratified analy-
ses assessed whether living alone varied
as a risk marker for suicide across socio-
demographic groups. Because the ACS
does not include measures of common
shared causes of living alone and suicide,
such as mental health problems'”'®
and substance misuse,'®?° we consider
these associations as noncausal.
Increasing our understanding of the
strength and pattern of associations
between living alone and suicide might
inform risk assessment and future epide-
miological research to evaluate the con-
tribution of living alone to suicide risk.

METHODS

The study cohort was defined from the
Mortality Disparities in American Com-
munities®"*? sample that links 2008 ACS
data to National Death Index underlying
cause of death certificate records from
2008 to 2019 (n = 3452 000) after exclu-
sion of people for whom National Death
Index linkage was not possible because
social security numbers, names, and
date of birth were unavailable. The com-
plex sampling frame of the ACS was
designed to approximate US population
estimates by age, sex, race/ethnicity,
and state of residence. Sampling weights
were applied to account for variable sam-
pling within demographic subgroups.

We analyzed respondents aged
18 years or older at the ACS interview,
excluding those living in group quarters
(n=142000) such as college dormito-
ries, residential treatment centers, skilled
nursing facilities, group homes, military
barracks, or correctional facilities.

Living Alone

The number of persons in a household
was defined as everyone currently living
or staying at a sampled address, except
those who have been or will be living

at the address for 2 months or less.
The study cohort was partitioned into

2 groups on the basis of their reported
living circumstances: (1) adults living alone
or (2) adults living with others including
family and nonfamily. The living-alone
variable was measured once in 2008.

Sociodemographics and
Functional Disabilities

Respondent characteristics were col-
lected at the time of the ACS survey. Soci-
odemographic characteristics included
age in years, sex, race/ethnicity, marital
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status, employment during past week,
highest level of educational attainment,
household annual income from all sour-
ces, urban (77%) or rural (23%) resi-
dence as defined by the Census,*
whether the respondent was a renter
or owner, and residential stability based
on how long the respondent had lived
at their current residence (<5 years,
5-10years, > 10 years).

Respondents were also asked about
6 areas of serious difficulties including
hearing; vision; concentrating, remem-
bering, or making decisions; walking or
climbing stairs; dressing or bathing;
and independent living. Respondents
who indicated 1 or more of these diffi-
culties were coded as having “any func-
tional disability.”

Outcome

National Death Index data indicated
whether each Mortality Disparities in
American Communities participant had
died over the 11-year follow-up period
from their ACS survey date. The out-
come of primary interest was suicide
(International Classification of Diseases
and Related Health Problems, 10th Revi-
sion, Clinical Modification [ICD-10-CM;
Second edition; Geneva, Switzerland:
World Health Organization; 2004]
codes X60-X84, Y87.0, U03)** as the
underlying cause of death.

Statistical Analysis

The analysis was performed in 3 stages.
In the first stage, we used the x° differ-
ence in proportion test to compare the
sociodemographic characteristics of
adults who lived alone versus with others.
In the second stage, we determined sui-
cide rates per 100 000 person-years with
95% confidence intervals (Cls). We also
examined whether each
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sociodemographic characteristic moder-
ated the strength of living alone as a risk
marker for suicide. Because living alone?®
and suicide?® both vary by age, sex, and
race/ethnicity, we also treated these
demographic characteristics as potential
background confounders. Therefore, we
used Cox proportional hazards models,
adjusted for age, sex, and race/ethnicity,
to estimate adjusted hazard ratios (AHRs)
of suicide with living alone as the inde-
pendent variable of interest and living
with others as the reference group.

We measured event time continu-
ously from the date of baseline survey
administration until the date of suicide
death, date of death from all causes
other than suicide (censoring event), or
December 31, 2019, for those who did
not die (censoring event), whichever
came first. A survival plot was gener-
ated to display cumulative suicide risks
for respondents living alone and with
others. In separate models, we entered
interaction terms (e.g., age group X
living situation) to test whether the
effects of living situation on hazards
of suicide differed across levels of the
sociodemographic variables. Separate
analyses partitioned suicide deaths
by means into poisoning (/CD-10-CM:
X60-X69), firearms (X72-X74), suffoca-
tion (X70), and other (X71, X75-X84,
Y87.0, U03).

In a sensitivity analysis, we limited
follow-up to 1 year from ACS comple-
tion. In a second sensitivity analysis, we
broadened the definition of mortality
outcome to include suicide (/CD-70-CM:
X60-X84, Y87.0, U03) or injuries of
undetermined intent (Y10-Y34, Y87.2).
We considered rates and AHRs with
nonoverlapping 95% Cls or P value
less than .05 to significantly differ.

We conducted analyses in SAS version
9.4 (SAS Institute, Cary, NC). We weighted
individual-level observations to account
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for nonequal probability of selection into
ACS and to increase generalizability of
the findings to the US adult population.
Reporting followed the disclosure guide-
lines of the Census Bureau's Disclosure
Review Board.

RESULTS

Approximately 14.5% of the sample,
including 16.3% of women and 12.6%
of men, lived alone at the time of the
survey. As compared with people who
lived with others, those who lived alone
were significantly older and were more
likely to be female, to have White or Black
race/ethnicity, to have a low income, to
reside in more urban rather than the
most rural areas, to rent rather than
own their residence, and to have a func-
tional disability. However, people who
lived alone were less likely than those
who lived with others to be employed
or to be currently married (Table 1).

Overall and Stratified Risk
of Suicide

The overall annual rate of suicide per
100000 person-years was nearly twice
as high among people who lived alone
compared with people living with others
(23.0vs 13.2; Table 2). Group differences
in the cumulative risk of suicide during
follow-up are displayed in Figure 1 (Wald
X% = 268.3; P<.001). After we controlled
for the potentially confounding effects of
age, sex, and race/ethnicity, living alone
was also associated with nearly 2-fold
increased hazards of suicide in the total
sample (AHR = 1.75; 95% Cl = 1.64,
1.87). Across most strata examined,
adults who lived alone had significantly
higher hazards of suicide than people
who lived with others. The 2 strongest
associations of living alone with suicide
risk were among adults with a bachelor's

degree or higher education (AHR = 2.25;
95% Cl=1.97, 2.56) and among adults
with annual incomes of more than
$125000 (AHR = 2.22; 95% Cl = 1.64,
3.00) while the 2 weakest corresponding
associations were among non-Hispanic
Black adults (AHR = 0.92; 95% Cl = 0.63,
1.33) and among adults aged 18 to 39
years (AHR = 1.23; 95% Cl = 1.07, 1.41).

We observed significant variations in
the adjusted hazards of suicide risk by
age group, sex, race/ethnicity, educa-
tion, income, and functional disability
status (Table 2). Specifically, the associ-
ation between living alone and suicide
was significantly stronger for older
(AHR = 1.97; 95% Cl = 1.68, 2.31) than
younger (AHR = 1.23; 95% Cl = 1.07,
1.41) adults, men (AHR = 1.82; 95%
Cl=1.69, 1.97) than women (AHR = 1.69;
95% Cl = 1.45, 1.97), non-Hispanic White
(AHR =1.79; 95% Cl = 1.67, 1.93) than
non-Hispanic Black (AHR = 0.92; 95%

Cl = 0.63, 1.33) individuals, and people
with a bachelor's degree or higher edu-
cation (AHR = 2.25; 95% Cl = 1.97, 2.56)
than for those whose with less than a
high-school education (AHR = 1.77; 95%
Cl=146,2.16).

The association between living alone
and suicide hazards was also stronger
for people whose annual incomes
exceeded $125000 (AHR = 2.22; 95%
Cl=1.64, 3.00) than for those with
incomes below $40 000 (AHR = 1.3§;
95% Cl =1.26,1.52). In addition, living
alone was associated with significantly
greater hazards of suicide for people
living without functional disabilities
(AHR = 1.77;95% Cl = 1.64, 1.91) than
for those living with these disabilities
(AHR =1.49; 95% ClI=1.31,1.71) as
was the associations with owners
(AHR = 1.83; 95% Cl = 1.67, 2.00) than
renters (AHR = 1.56; 95% Cl = 1.40,
1.74). In sex-stratified analyses, there
were several similarities between the



TABLE 1— sociodemographic Characteristics of Adults Who Live
Alone or With Others: Mortality Disparities in American
Communities, United States, 2008

Characteristic

Adults Living Alone
(n=480000), % (95% CI)?

Adults Living With Others
(n=2830000), % (95% CI)?

Age, y*
18-39 22.9 (22.7, 23.0) 41.8 (41.7, 41.9)
40-64 43.4 (43.2, 43.5) 44.4 (44.4, 44.5)
265 33.8 (33.6, 34.0) 13.8 (13.7, 13.8)
Sex*
Male 44.2 (44.0, 44.3) 49.0 (48.9, 49.1)
Female 55.8 (55.7, 56.0) 51.0 (50.9, 51.1)

Race/ethnicity

Non-Hispanic White

74.9 (74.8, 75.1)

67.8 (67.7, 67.9)

Non-Hispanic Black

13.6 (13.5, 13.8)

10.8 (10.8, 10.9)

Hispanic 7.1(7.0,7.2) 14.6 (14.5, 14.6)

Other 4.4 (4.3, 4.5) 6.8 (6.8, 6.8)
Marital status*

Married 4.1 (4.0,4.2) 62.4 (62.3, 62.4)

Separated/divorced

35.0 (34.8, 35.1)

10.0 (9.9, 10.0)

Widowed

25.6 (25.5, 25.8)

3.1 (3.0, 3.1)

Never married

35.3(35.2, 35.5)

24.6 (24.5, 24.7)

Employment*

Employed

55.7 (55.6, 55.9)

66.4 (66.3, 66.5)

Not employed, <65y

14.9 (14.8, 15.0)

22.1 (221, 22.2)

Not employed, 265 y

29.4 (29.2, 29.5)

11.5 (11.4, 11.5)

Education*

Less than high school

14.5 (14.3, 14.6)

15.0 (14.9, 15.0)

High school/GED

27.5(27.4, 27.7)

28.7 (28.7, 28.8)

Some college/associate
degree

29.3 (29.2, 29.5)

30.8 (30.7, 30.8)

Bachelor's degree or higher

28.7 (28.5, 28.8)

25.5 (25.5, 25.6)

Income,* $

0 to 40000 (loss)

67.1 (67.0, 67.3)

26.2 (26.1, 26.2)

40001 to 75000

22.0 (21.8, 22.1)

30.1 (30.0, 30.2)

75001 to 125000 7.8(7.7,7.8) 26.1 (26.0, 26.1)

>125000 3.2(3.1,3.2) 17.7 (17.6, 17.7)
Residence*

Urban 82.1 (81.9, 82.2) 75.7 (75.6, 75.7)

Rural 17.9 (17.8, 18.1) 24.3 (24.3, 24.4)

Housing finance*

Renter

46.2 (46.0, 46.4)

72.8 (72.7, 72.8)

Owner

53.8 (53.6, 54.0)

27.2 (27.2, 27.3)

Residential stability,* y

<5 44.8 (44.6, 45.0) 40.2 (40.2, 40.3)
5-10 19.8 (19.7, 20.0) 23.1(23.0, 23.2)
>10 35.4(35.2, 35.5) 36.7 (36.6, 36.7)

Continued
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associations among men and women
(Tables A and B, available as supple-
ments to the online version of this arti-
cle at https://ajph.org). Among Hispanic
adults, however, there was a significant
association between living alone and
suicide for men (AHR = 2.51; 95%
Cl=1.84, 3.43) but not for women
(AHR = 1.00; 95% CI = 0.36, 2.76).

In an analysis limited to 1-year
follow-up after ACS completion, living
alone was associated with increased
hazards of suicide (AHR = 1.68; 95%
Cl=1.39,2.03; Table C, available as a
supplement to the online version of
this article at https://ajph.org) that were
similar to the increase after the 11-year
follow-up (AHR = 1.75; 95% Cl = 1.64, 1.
87; Table 2).

Risk of Suicide by
Different Means

The adjusted hazards of suicide of living
alone compared with living with others
were higher for suicide by poisoning
(AHR = 2.29; 95% Cl = 1.97, 2.68) than
by firearms (AHR = 1.69; 95% Cl = 1.54,
1.85), suffocation (AHR = 1.52, 95%
Cl=1.29, 1.78), or other means (AHR =
1.75;95% Cl = 1.64, 1.88; Table D, avail-
able as a supplement to the online ver-
sion of this article at https://ajph.org).

Risk of Undetermined
Intent Deaths

Broadening the outcome to suicide or
undetermined intent injury deaths
yielded rates per 100 000 person-years
of 25.3 for adults living alone and 14.7
for adults living with others with an AHR
of 1.74(95% Cl = 1.63, 1.85; Table E,
available as a supplement to the online
version of this article at https://ajph.org).
The pattern of results with this broader
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B TABLE 1— continued

Adults Living Alone Adults Living With Others

Characteristic (n=480000), % (95% CI)? (n=2830000), % (95% CI)?
Functional disability

Any* 25.1 (24.9, 25.2) 12.8 (12.8, 12.9)

Hearing* 7.8(7.7,7.9) 3.8 (3.8, 3.9)

Vision* 5.1 (5.0, 5.2) 2.4 (2.4, 2.4)

Cognitive* 7.6 (7.6, 7.7) 4.4 (4.3, 4.4)

Walking* 15.9 (15.8, 16.0) 7.0 (7.0, 7.1)

Dressing* 4.9 (4.8, 5.0) 2.6 (2.5, 2.6)

Independent travel* 9.9 (9.8, 10.0) 4.8 (4.8, 4.9)

Notes. Cl = confidence interval; GED = general educational development. Limited to adults aged >18

years; excludes adults in group quarters.

Numbers rounded to 10 000s following Census guidelines. Disclosure Review Board approval

number CBDRB-FY22-CES004-040.
“P<.001.

outcome resembled the pattern with
suicide as the outcome (Table 2).

DISCUSSION

In this large, nationally representative
cohort of US adults, living alone emerged
as a significant risk marker for suicide.
The strength of the association in the
total adult population, which increased
by 75% the hazards of suicide after con-
trolling for age, sex, and race/ethnicity,
was in line with previous epidemiologi-
cal research from outside the United
States.'%'? Living alone was signifi-
cantly associated with suicide mortality
separately for men and women. There
was significant variation across sociode-
mographic groups in the adjusted
strength of the associations between
living alone and suicide with the 2 stron-
gest associations occurring among adults
with the highest levels of income and
education.

Because the present study did not
control for psychiatric morbidity or sub-
stance use, which are related to living
alone and suicide, the associations
should be interpreted as noncausal.
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However, previous research on this
topic, which controlled for different
aspects of psychiatric morbidity or sub-
stance use, suggests living alone con-
tributes to suicide risk. In a general
population study, which controlled for
baseline depressed mood, alcohol
intake, and several other factors, living
alone was associated with increased
suicide risk (HR = 2.19; 95% Cl = 1.09,
4.37)."% A case-control study that
matched on background demographic
characteristics and controlled for psy-
chiatric pathology further reported a
significant association between living
alone and suicide (odds ratio = 2.30;
95% Cl=1.36, 5.75)."* Significant asso-
ciations between living alone and sui-
cide have also been reported in cohort
studies restricted to individuals with
psychiatric disorders’= or following
nonfatal intentional poisonings.®
Comparing the background charac-
teristics of adults who lived either alone
or with others suggests that living alone
is related to a set of socioeconomic
and functional vulnerabilities. In rela-
tion to those living with others, people
who lived alone were far more likely to

have low (or negative) incomes. Consis-
tent with previous research,?’ people
living by themselves were also signifi-
cantly more likely than those living with
others to have functional disabilities.
The group who lived alone was also
substantially older than those who
cohabited. Not surprisingly, people liv-
ing alone also included a disproportion-
ately large number of individuals who
had never married, were widowed, or
were separated or divorced. These pat-
terns likely reflect demographic, psy-
chological, social, and economic factors
involved in selection into different living
arrangements over the adult lifespan.

Selection and direct causal mecha-
nisms may contribute to the increased
suicide risks of adults who live alone.
Selection operates through factors that
are causally related to living alone and
suicide risk. As an example, suicide risk
is elevated in the aftermath of divorce
and separation,”® and these transitions
also typically result in changes in living
arrangements. Because living alone
was associated with modest increased
risk of suicide among separated or
divorced adults in the present report,
factors other than living alone such as
stress related to separation or divorce?’
or the association of common psychiat-
ric disorders with separation and
divorce® might also contribute to the
elevated risk of suicide among sepa-
rated or divorced adults.?®3" The role
of selection versus direct mechanisms
related to loneliness and social isolation
in suicide risk remains unknown. How-
ever, the high fraction of adults who live
alone that are divorced or separated
(34.9%) likely contributes to the high
crude rate of suicide among people
who live alone.

While beyond the scope of the cur-
rent analysis, the experience of living
alone may also increase suicide risk.



RESEARCH & ANALYSIS

TABLE 2— suicide Risk of Adults Who Live Alone or With Others Stratified by Sociodemographic

Characteristics: Mortality Disparities in American Communities, United States, 2008-2019

Suicide Rate per 100 000 Person-Years AHR? of Suicide for
Living Alone (95% CI)
Adults Living Alone Adults Living With Reference, Living

Characteristic (95% CI) Others (95% Cl) With Others Interaction (P)
Total 23.0 (21.6, 24.4) 13.2 (12.8, 13.6) 1.75 (1.64, 1.87)
Age, y

18-39 18.0 (15.7, 20.6) 12.6 (12.0, 13.2) 1.23 (1.07, 1.41) Ref

40-64 28.7 (26.5, 31.1) 13.4 (12.8, 14.1) 2.15 (1.96, 2.35) <.001

265 17.9 (15.7, 20.4) 14.7 (13.4, 16.0) 1.97 (1.68, 2.31) .001
Sex

Male 40.3 (37.6, 43.0) 21.0 (20.3, 21.7) 1.82 (1.69, 1.97) .002

Female 8.9 (7.8, 10.1) 5.8 (5.5, 6.2) 1.69 (1.45, 1.97) Ref
Race/ethnicity

Non-Hispanic White 27.6 (25.9, 29.4) 16.1 (15.6, 16.6) 1.79 (1.67, 1.93) Ref

Non-Hispanic Black 4.7 (3.2, 6.7) 6.1 (5.3, 7.0) 0.92 (0.63, 1.33) <.001

Hispanic 14.2 (10.5, 18.7) 6.4 (5.7, 7.1) 2.20 (1.63, 2.96) .26

Other 18.4 (13.1, 24.9) 11.0 (9.6, 12.5) 1.67 (1.20, 2.32) .61
Marital status

Married 16.3 (11.2, 22.9) 12.4 (11.9, 12.9) 1.31 (0.93, 1.84) .53

Separated/divorced 28.2 (25.8, 30.8) 18.1(16.6, 19.6) 1.28 (1.13, 1.46) 15

Widowed 12.4 (10.4, 14.8) 6.9 (5.2, 9.0) 1.63 (1.15, 2.31) .36

Never married 24.6 (22.4, 27.0) 13.8 (13.0, 14.7) 1.35(1.20, 1.51) Ref
Employment

Employed 20.8 (19.2, 22.6) 11.4 (11.0, 11.9) 1.82 (1.67, 1.99) Ref

Not employed, <65y 38.2 (33.8, 43.0) 17.9 (16.9, 18.9) 1.74 (1.52, 1.98) .61

Not employed, 265 y 18.6 (16.2, 21.4) 15.3 (13.9, 16.8) 1.93 (1.63, 2.29) 47
Education

<high school 22.1 (18.5, 26.1) 14.0 (12.9, 15.1) 1.77 (1.46, 2.16) <.001

High school/GED 22.4 (19.9, 25.2) 15.6 (14.8, 16.4) 1.48 (1.30, 1.69) <.001

Some college/associate degree 24.8 (22.3, 27.6) 13.4 (12.6, 14.1) 1.82 (1.61, 2.04) .006

>bachelor's degree or higher 22.0 (19.6, 24.6) 10.0 (9.4, 10.8) 2.25 (1.97, 2.56) Ref
Income, $

0 to 40000 (loss) 23.1 (21.4, 24.9) 15.4 (14.5, 16.3) 1.38 (1.26, 1.52) .014

40001 to 75000 23.0 (20.2, 26.0) 13.4 (12.7, 14.2) 1.55 (1.35, 1.77) .07

75001 to 125000 19.8 (15.6, 24.6) 12.2 (11.4, 12.9) 1.45 (1.15, 1.83) .05

>125000 28.1 (20.5, 37.6) 11.3 (104, 12.2) 2.22 (1.64, 3.00) Ref
Residence

Urban 30.0 (26.4, 34.0) 16.3 (15.4, 17.2) 1.73 (1.60, 1.87) .59

Rural 21.4 (20.0, 23.0) 12.2 (11.8, 12.7) 1.89 (1.65, 2.17) Ref
Housing finance

Renter 22.4 (20.4, 24.4) 11.6 (10.9, 12.3) 1.56 (1.40, 1.74) .010

Owner 23.5 (21.6, 25.5) 13.8 (13.4, 14.3) 1.83 (1.67, 2.00) Ref
Residential stability, y

<5 23.3 (21.3, 25.4) 12.4 (11.8, 13.0) 1.68 (1.52, 1.86) Ref

5-10 23.1 (20.2, 26.4) 13.6 (12.8, 14.5) 1.76 (1.52, 2.05) .73

>10 22.4 (20.2, 24.9) 13.8 (13.2, 14.6) 1.92 (1.71, 2.17) A1

Continued
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B TABLE 2— continued

Characteristic

Suicide Rate per 100 000 Person-Years

Adults Living Alone
(95% CI)

Adults Living With
Others (95% CI)

AHR? of Suicide for
Living Alone (95% CI)
Reference, Living
With Others

Interaction (P)

Functional disability

Present

30.4 (27.1, 34.1)

25.5(23.8, 27.2)

1.49 (1.31, 1.71)

.001

Absent

21.0 (19.6, 22.5)

11.7 (11.3,12.1)

1.77 (1.64, 1.91)

Ref

Research

Notes. AHR = adjusted hazard ratio; Cl = confidence interval; GED = general educational development. Limited to adults aged > 18 years; excludes
respondents living in group quarters. Respondents followed through 2019.

?Adjusted for age, sex, and race/ethnicity. Disclosure Review Board approval number CBDRB-FY22-CES004-040.

In epidemiological research, living alone
has been consistently related to a sub-
stantially elevated risk of loneliness,>?
and loneliness has been related to sui-
cidal behavior.*® Without a measure of
loneliness in the present study, how-
ever, we were unable to assess the
extent to which loneliness, social isola-
tion, other psychological factors, less
opportunity for rescue from a suicide
attempt, or other factors related to liv-
ing alone mediate the observed associ-
ation of living alone with suicide risk.

0.0030 H
0.0025
0.0020
0.0015

0.0010

Cumulative Incidence

0.0005

0.0000

Although the current study is not
intended to evaluate causal connec-
tions between living alone and suicide
risk, the findings are consistent with a
long tradition of sociological research
on suicide that has emphasized social
disengagement and loss of regulation,
related to declining oversight and guid-
ance from sodial ties.>* These concepts
have their historical roots in Durkheim'’s
insights more than a century ago on
the stability of well-integrated groups
with cohesive and durable social ties.*

Living alone

Not living alone

T
0 1000

T T T
2000 3000 4000

Follow-Up, Days

FIGURE 1— cumulative Suicide Risk of Adults Who Live Alone or With
Others: Mortality Disparities in American Communities, United States,

2008-2019

Notes. Analysis was limited to adults aged > 18 years. Disclosure Review Board approval number

CBDRB-FY22-CES004-043.
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In the current study, living alone was
especially strongly related to suicide
by poisoning. When poisoning events
occur among people who live alone,
there may be fewer opportunities for
another individual to intercede with a
potentially life-saving intervention such
as activating the emergency medical
services response system.

The current findings suggest that, as
a marker of suicide risk, living alone
operates differentially across age, sex,
ethnic/racial, and educational groups
in the United States and underscores
opportunities for future research to
probe the basis of these variations. For
example, the reasons that living alone
was not a risk marker for suicide for
non-Hispanic Black adults, a group with
comparatively low but increasing suicide
risk, offers opportunities for research on
culturally mediated protective mecha-
nisms. Itis possible that strong familial
connections among non-Hispanic Black
individuals helped to buffer the connec-
tion between living alone and suicide

risk in this group.®*3’

Limitations

This analysis had several limitations. First,
living arrangements and the other base-
line respondent characteristics, especially
employment and income, may have



changed during follow-up in ways that
altered the overall association between
living alone and suicide risk and affected
its moderation by the sociodemographic
characteristics. Although less is known
about the stability of living arrangements
among younger adults, approximately
81% to 88% of surviving older adults who
lived alone at baseline in 2 cohort studies
were reported to continue to live alone
at 5-year follow-up.®®39 In the ACS co-
hort, the 1-year and 11-year follow-up
analyses of living alone and suicide risk
yielded similar results.

Second, death certificate data may
not accurately capture suicide, although
suicide in death certificates has been
found to have a sensitivity of 90% with
information from hospital, autopsy, law
enforcement, and medical examiner
records as the criterion standard.*

Third, because the ACS does not
measure important suicide risk factors
such as mental health and substance
use disorders,'® previous suicide
attempts,*" or stressful life events*?
that may also be related to living
alone,'”"? the associations between
living arrangements and suicide risk
should be interpreted as noncausal.

Fourth, the cohort was either not suffi-
ciently large or did not include measures
of several other groups with increased
rates of suicide including survivors of crit-
ical illnesses*? or individuals who identify
as Native Americans™ or as lesbian, gay,
bisexual, transgender, or queer or ques-
tioning.* Finally, the group who lived
with others includes a diverse set of living
arrangements that may vary in their

associations with suicide risk.*

Public Health Implications

The current findings have implications
for clinical practice and future epidemio-
logical research. In contrast to loneliness,

which is difficult for primary care clini-
cians to identify in their patients,*’ living
alone is a readily discernible personal
characteristic. In addition to traditional
suicide risk factors, such as depression,
substance use, and previous suicidal
behavior, clinical consideration might
also be given to living circumstances as
arisk marker to consider in the context
of known suicide risk factors.

The findings might also help inform
future research aimed at understanding
why the increase in suicide risk among
people who live alone varies across soci-
odemographic characteristics. In this
regard, longitudinal designs, which per-
mit probing how transitions in housing
arrangements covary with known risk
factors for suicide, such as social isola-
tion or depressed mood, might help to
elucidate causal mechanisms that con-
tribute to sociodemographic variation in
the strength of associations between
living alone and death by suicide. AJPH
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