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Abstract
Purpose Transition from employment to retirement may be detrimental to mental health, and associated with suicidal
behaviour. This study investigated the association between employment and retirement status and suicidal behaviour among
older aged Australians.
Methods This study was based on the ‘45 and Up Study’, a large prospective cohort study of participants from New South
Wales (Australia) aged 45 years and older (N = 267,153), followed up over the period 2006–2018. The risk of attempted
suicide and suicide was compared between categories of employment and retirement status in a series of recurrent event
survival analysis models adjusting for identified time variant and invariant confounders.
Results Compared to those who were employed, the risk of attempted suicide was higher among those who were not in
the labour force and not retired (predominantly those who were sick or disabled, or carers) (HR = 1.97–95% CI 1.49–2.62),
those who retired involuntarily (HR = 1.35–95% CI 1.03–1.77), and to a lesser extent those unemployed (HR = 1.31–95%
CI 0.89–1.92). Risk of attempted suicide among those who retired voluntarily was similar to those who remained employed
(HR = 1.09–95% CI 0.82–1.45). A similar pattern was evident for suicide, with a higher risk of suicide among those who
were not in the labour force or retired, and those who retired involuntarily, compared to those who remained employed;
however, these differences were not statistically significant.
Conclusion Transition from employment to retirement may be an important precipitating factor for suicidal behaviour,
affected by current and previous mental health status. Services and programs facilitating continued or re-employment in
older age, and adjustment to the transition from employment to retirement may prevent suicidal behaviour.
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Suicide rates in Australia have continued to increase since
2013, following a period of historically low rates in the first
decade of the twenty-first century [1]. Increases have been
particularly prominent for middle (≥ 45 years) and older
(≥ 65 years) aged men, [2] and it is unclear why this is the
case.
Previous Australian studies have shown that unemployment and economic recession [3] have led to elevated suicide rates amongst older age groups in the labour force,
and that this association is stronger during periods of high
employment in the general population [3]. The impact of
forced retirement due to redundancy combined with reduced
employment prospects for older workers in the labour force,
or involuntary changes from full-time to part-time work,
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may present challenges to mental health and potentially
increase the risk of suicidal behaviour [4–8].
Previous individual-level studies of middle and older age
adults have shown that unemployment [9, 10] and retirement [9, 11, 12] have been associated with an increased risk
of suicide in the United Kingdom, [11] Germany, [9] and
Brazil [12]. These previous studies were limited to crosssectional designs, relied on key informants (using psychological autopsy information), were conducted in potentially
unrepresentative samples, and did not consider specific transitions from employment to retirement in older age groups.
Additionally, the impact of changes in employment status
is also likely to be modified by the type of occupation and
industry of employment (for example, by lower or higher
occupational status), and by other socio-economic and material circumstances [13].
Less is known about the transition from work to retirement and attempted suicide. Some studies have shown that
lower social connectedness [14] or factors closely associated
with lower social connectedness such as single marital status, [15–17] social interactions and isolated living arrangements, [16–19] and poorer physical health and disability [20]
are all associated with increased risk of attempted suicide.
Nonetheless, suicidal behaviour in older age groups remains
an under-studied and emerging public health priority given
increasing trends in suicide in older age cohorts, coupled
with an increase in the size of the older age population.
Additionally, previous studies suggest that the transition
from employment to unemployment may be detrimental to
mental health; however, no previous studies have considered
employment and retirement status among older age groups
in relation to suicidal behaviour. Accordingly, the present
study investigates the association between (i) employment
and retirement status and suicide and attempted suicide, and
(ii) transitions from employment to retirement and suicide
and attempted suicide, based on a large prospective cohort
study of participants aged 45 years and older.

Methods
Study participants
This study was based on the Sax Institute’s ‘45 and Up
Study’, a large prospective cohort study of participants
aged 45 years and older, based on the population of the
state of New South Wales (NSW), Australia [21]. Participants were originally randomly sampled from all individuals aged 45 years or older on the enrolment database of
Medicare, Australia, which provides near complete coverage of the population. A total of 267,153 participants
completed a baseline questionnaire (between February
2006 and December 2009) and consented to subsequent
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follow-up and linkage of their information to routinely
collected administrative databases. Approximately, 18%
of those invited to take part in the study participated, and
participants represented approximately 11% of the NSW
total population aged > = 45 years. Participants joined the
study by completing a mailed questionnaire with a consent
form. The cohort has been prospectively followed up, first
as part of a random sub-sample for the social, economic
and environmental factors (SEEF) study, and second as
a follow-up of the original baseline cohort. A detailed
description of the sampling procedures has been reported
previously [21].
For the present study, 28,823 participants were excluded
at baseline due to inconsistencies or missing data on study
variables of relevance to the research questions. The available baseline cohort was, therefore, 238,330 participants,
of whom 55,334 provided responses as part of the SEEF
sub-study (3 years mean follow-up), and 138,467 provided
responses in the follow-up of the original baseline cohort
(6 years mean follow-up). Following exclusions at baseline, a total of 39,241 participants provided questionnaire
responses across both waves of follow-up (Fig. 1; Supplementary Table 1).
In addition to information collected via questionnaires,
data on all participants were also probabilistically linked
using participant identifying information to a series of routinely collected administrative data sources. This included
hospital admissions data from both public and private hospitals (the NSW Admitted Patient Data Collection (APDC),
the NSW Emergency Department Data Collection (EDDC),
and the Mental Health Ambulatory Data Collection (MHADC)), mortality data (the NSW Register of Births, Deaths,
and Marriages, and the NSW Cause of Death Unit Record
File), and the Medicare Benefits Schedule (MBS) database.
This record linkage was conducted by the NSW Centre for
Health Record Linkage based on a Master Linkage Key for
the state of NSW, following institutional ethics approvals
(NSW Population and Health Services Research Ethics
Committee [HREC/18/CIPHS/29]; ACT Health Human
Research Ethics Committee [2018.ETH.00174]; ACT Calvary Public Hospital Bruce Human Research Ethics Committee [39–2018]; Western Sydney University Human
Research Ethics Committee [RH12891]). The MBS provides
a listing of all health and medical services subsidised by the
Australian Government. The Commonwealth Department
of Human Services (DHS) supplied the MBS data through
a unique identifier provided to DHS by the Sax Institute.
Information from MBS, APDC, EDDC, MH-ADC,
and mortality records were available for the period
2004–2018. The mean follow-up period for the cohort was
122 ± 24.2 months from the baseline survey. The minimum
time of information available before baseline was 19 months
(51 ± 9.9) and the minimum time of follow-up for those who
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Fig. 1  Participants included in analyses from each wave of the 45 and Up Study

had not died during the study was 108 months (129 ± 9.8)
after baseline.

Study outcomes
The outcomes for the study were (i) suicide and (ii)
attempted suicide. Cases of suicide were obtained from
the NSW Cause of Death Unit Record File and were based
on ICD-10 codes for intentional self-harm (X60–X84).
Attempted suicides were obtained from hospital admissions and emergency department data using a combination
of International Classification of Diseases 10th Revision
(ICD-10) codes (X60–X84), corresponding Systematised
Nomenclature of Medicine-Clinical Terms (SNOMED-CT)
codes (Supplementary Table 2), and keywords relating to
intentional self-harm recorded in the presenting problem
text of the NSW Emergency Department Data Collection.
The presenting problem text is a 50-character free text field
that records information about the initial presentation to the
emergency department.

Employment and retirement status
The main exposure variable was participant’s employment
status collected at baseline and follow-up. Information was
collected on ‘current work status’ and ‘reasons for retirement’ from all participants. The ‘current work status’ question asked participants whether they were in full- or parttime work, self-employed, doing unpaid work, unemployed,
studying, looking after home or family, completely or partially retired, or disabled or sick. For those who reported
being completely or partially retired, additional questions
relating to the reasons for retirement were asked. Reasons
included: reaching the usual retirement age, lifestyle reasons,

to care for family member or friend, ill health, being made
redundant, or not being able to find a job.
This information was used to classify participants (Fig. 2)
into the following groups at each follow-up time point: (i)
employed (in full-time employment, in part-time employment, self-employed or unpaid work); (ii) unemployed
(those in the labour force and looking for employment); (iii)
voluntarily retired (due to reaching usual retirement age, or
due to lifestyle reasons); (iv) involuntarily retired (due to
redundancy, or to care for a family member/friend, or those
who could not find a job); (v) not in the labour force and not
retired (due to disability or illness, looking after home or
family, full-time study, or ‘other’ reason). Employment or
retirement status varied among participants over the followup period, with a number of participants making transitions
between the above categories. This is demonstrated in Fig. 3
for those participants who contributed information at each
follow-up period (N = 39,241).

Potential confounders
A series of potential confounders were also defined for the
current study. Time-invariant confounders included sex
(male; female), migrant status (Australian born; or NonAustralian born), and highest educational achievement (no
school certificate or other qualification; school or intermediate certificate; high school or leaving certificate; trade or
apprenticeship; Ccrtificate or diploma; University degree or
higher).
Time-varying confounders included age (45–59;
60–69; > = 70 years), and marital status (Married, de
facto, living with a partner; or divorced, separated, widowed, single). The Duke Social Support Index (DSSI)
[22] score was also calculated by summing across four
items relating to proximity and interactions with friends
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Fig. 2  Categorisation of
employment status among 45
and Up Study participants

or family, and involvement in social clubs or religious
groups. Current psychological distress was assessed using
the Kessler 10, [23] with the summary psychological distress score categorised as none (score 10–20), mild (score
21–24), moderate (score 25–29), or severe (score > = 30)
[23, 24]. A previous history of mental health service use
(prior to the baseline survey and based on linked MBS
items) was also defined as a proxy measure of past mental
health status. Mental health service items (Supplementary
Table 3) were obtained from MBS data and related to a
period prior to enrolment in the study (2001–2006), and
were defined as any previous mental health service use
(yes; no).
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Statistical analysis
Analyses were conducted to investigate the association
between (i) employment and retirement status and the incidence of suicide and attempted suicide during the entire
follow-up period; and (ii) employment and retirement status
and suicide and attempted suicide at follow-up only among
those who were employed at baseline. The first analysis
investigated the overall association between a given employment or retirement status and suicidal behaviour, incorporating within-participant changes in employment or retirement
status across all waves of study follow-up. Whereas the second analysis was restricted to wave 2 follow-up participants
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Fig. 3  Transitions in employment status over the follow-up period (2006–2018). E employed, U unemployed, RV retired, voluntarily, RI retired,
involuntarily, N not in the labour force and not retired. Note: weight of the line and circle size reflects the number of participants

only, and focussed on the transition from employment (at
baseline) to a given employment or retirement status (at
wave 2 follow-up).
Descriptive analyses examined the distribution of suicide
and attempted suicide for each study factor. A comparison of
those participants included in the current analysis and those
excluded (with missing covariates) was also conducted (Supplementary Table 4), with those excluded from the analysis
less likely to be employed, and more likely to be retired, with
a partner, have a higher education, and be from a younger
age cohort (45–64 years). Survival analysis was used where
the outcome was suicide, and recurrent event survival analysis for attempted suicide (as individuals could make multiple
attempts). Cox proportional hazards models were specified
separately to investigate associations between employment and retirement status, confounding variables, and (i)
attempted suicide and (ii) suicide, and which accounted for

repeated outcome events (for attempted suicide) and timevarying confounders (for suicide and attempted suicide) [25,
26]. Multivariable models were specified that incorporated
identified confounding variables. For analyses of attempted
suicide, each occurrence of attempted suicide was defined
as an outcome event, and each subsequent attempted suicide
event within an individual was considered a new event with
corresponding person time at risk relating to the intervening
period between each individual event. Similarly, for employment status (and also time-varying confounders), transitions
from one state to another over follow-up were considered a
new state, with the corresponding time exposed relating to
the intervening period between each individual. Sex- and
age-specific models were also investigated for attempted suicide (numbers were very small to stratify for suicide); however, there was limited evidence of effect measure modification by sex and age for the association between employment
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and retirement status and attempted suicide (Supplementary
Fig. 1A and 1 B). In addition, sensitivity analyses excluded
those participants with a previous history of attempted suicide, given this is a particular sub-group with potentially a
high incidence of subsequent suicide attempts and strong
associations with other study factors (Supplementary Fig
1C). Final models were checked for the hazard proportionality assumption, using graphical analysis of Schoenfeld
residuals and influential observations were checked using
dfbetas. Multicollinearity was tested using the variance
inflation factor (VIF) and the single criterion described by
James et al. [27], where a VIF exceeding 5 or 10 represents
high collinearity. VIF values ranged from 1.363 to 3.234 in
final models. All analyses were conducted using R software,
v. 3.4.1 [28], using the packages survival, [28] data.table,
[29] and ggplot2.[30]

Results
There were 1,653 identified occurrences of attempted suicide among 1,098 individuals for an overall incidence of
68.0/100,000 per year (Table 1). There were also 145 suicides (not shown) for an incidence of suicide of 5.9 per
100,000 per year.

Employment and retirement status
The risk of attempted suicide was higher among those who
were not in the labour force and not retired (HR = 1.97, 95%
CI 1.49–2.62), those who retired involuntarily (HR = 1.35,
95% CI 1.03–1.77), and to a lesser extent those unemployed
(HR = 1.31, 95% CI 0.89–1.92) compared to those employed
(Table 2). The risk of attempted suicide among those who
retired voluntarily was not significantly different to those
who were employed (Table 2). A similar pattern in point
estimates was evident for unadjusted models of suicide (not
shown, due to small case numbers), with a higher risk of
suicide among those who were not in the labour force or
retired (HR = 1.27, 95% CI 0.69–2.35) and those who retired
involuntarily (HR = 1.86, 95% CI 1.25–2.76) compared to
those who remained employed, which were attenuated following adjustment for socio-demographic and other factors
(Supplementary Table 5).
The risk of attempted suicide was also strongly associated
with a previous presentation to hospital for self-harm prior
to baseline (HR = 15.02, 95% CI 9.77–23.09), current psychological distress (HRs ranging from 2.52. to 5.11) and previous mental health service use prior to baseline (HR = 8.62,
95% CI 7.13–10.40), associations which were substantially
attenuated in models adjusting for socio-demographic factors (Table 2). Similarly, a higher risk of suicide was associated with a previous presentation to hospital for self-harm

13

prior to baseline (HR = 6.85–95% CI 2.21–21.16), moderate
(HR = 3.49, 95% CI 1.79–6.78) and severe (HR = 2.43–95%
CI 1.11–5.34) psychological distress, previous mental health
service use prior to baseline (HR = 1.67–95% CI 1.13–2.48)
and being without a partner (HR = 1.96–95% CI 1.37–2.80),
with associations similarly attenuated in models adjusting
for socio-demographic factors (Supplementary Table 5).

Transition from employment
Among those participants followed up at wave 2 who
were employed at baseline, there were 133 occurrences of
attempted suicide among 96 individuals for an overall incidence of 26.9 per 100,000 per year (Table 3). There were
also 21 cases of suicides (not shown) for an incidence of
suicide of 4.2 per 100,000 per year. Those who had transitioned from being employed to being not in the labour
force and not retired at wave 2 follow-up, had a higher risk
of attempted suicide than those who remained employed
at follow-up (HR = 2.05, 95% CI 0.91–4.60). The risk of
attempted suicide was not substantially different for those
retired (voluntarily or involuntarily) or unemployed, compared to those who remained employed at wave 2 follow-up.
However, HR estimates had wide confidence intervals and
were based on small case numbers (Table 4).
Similar to analyses of employment and retirement status,
the risk of attempted suicide was also strongly associated
with a previous presentation to hospital for self-harm prior
to baseline (HR = 29.6, 95% CI 6.41–136.8), previous mental health service use prior to baseline (HR = 18.15, 95% CI
9.38–35.10), and current psychological distress (HRs ranging from 2.59 to 3.49), associations which were substantially attenuated in models adjusting for socio-demographic
factors. There were very few cases of suicide for stable HR
estimates to be calculated (data not shown).

Discussion
This study investigated the association between employment and retirement transitions and both attempted suicide
and suicide among a large cohort of older aged Australians (aged > = 45 years) over the period 2006–2018. Findings indicated that being retired involuntarily or not being
in the labour force (due to disability or illness, or looking
after home or family) was associated with a higher risk of
attempted suicide and also suicide, compared to those who
remained employed (in either full- or part-time employment,
self-employment, or unpaid work). A similar finding was
evident in analyses restricted to those participants who were
employed at baseline, and who subsequently transitioned to
another employment or retirement status.

Total
Employment and retirement status
Employed
Retired Voluntarily
Unemployed
Retired Involuntarily
Not in the labour force and not retired
Sex
Female
Male
Age group
70+
60-69
45-59
Educational achievement
University degree or higher
Trade, Certificate or Diploma
High school completion or lower
Migrant status
Not Australian-born
Australian-born
Previous suicide attempt
No
Yes
Previous mental health service use (h)
No
Yes
Marital status
Married/de facto
Unmarried/widowed
DSSI (i)
Current psychological distress (j)
None
Mild
16.1
30.9
53
24.2
75.8
92.1
7.9
19.9
80.1
59.8
40.2

177
339
582
266
832
1011
87
218
880
656
441

58.8
14.7

16.8
19.8
63.4

185
217
696

637
159

54.6
45.4

600
498

842
221

895
758

267
1386

1415
238

391
1262

270
497
886

254
332
1067

966
687

645
151
88
300
469

42.2
12.2
5.7
17.6
22.3

463
134
63
193
245

Occurr-ences (c)

1653

%

1098

Cases (b)

50.9
13.4

54.1
45.9

16.2
83.8

85.6
14.4

23.7
76.3

16.3
30.1
53.6

15.4
20.1
64.5

58.4
41.6

39
9.1
5.3
18.1
28.4

%

203,006
13,972

180,671
56,998
8.7 (1.8)

175,875
62,452

237,942
385

57,362
180,965

58,977
78,256
101,094

53,462
67,351
117,510

127,762
110,565

129,122
46,785
4951
39,455
18,010

238,327

89.3
6.1

76
24

73.8
26.2

99.8
0.2

24.1
75.9

24.7
32.8
42.4

22.4
28.3
49.3

53.6
46.4

54.2
19.6
2.1
16.6
7.6

35,689
1717

45,966
9,368
8.6 (1.7)

41,761
13,573

55,297
37

11,975
43,359

15,052
18,545
21,737

16,478
17,838
21,018

29,713
25,621

26,521
12,728
778
11,924
3382

55,334

n (e)

n (d)

%

SEEF (a)

Baseline

92.4
4.4

83.1
16.9

75.5
24.5

99.9
0.1

21.6
78.4

27.2
33.5
39.3

29.8
32.2
38

53.7
46.3

47.9
23
1.4
21.5
6.1

%

119,945
6726

102,703
34,379
8.7 (1.8)

103,426
35,041

138,315
152

29,896
108,571

40,339
45,985
52,143

48,087
52,316
38,062

76,261
62,206

61,201
27,623
2775
38,304
8561

138,467

n (f)

Follow-up

91.3
5.1

74.9
25.1

74.7
25.3

99.9
0.1

21.6
78.4

29.1
33.2
37.7

34.7
37.8
27.5

55.1
44.9

44.2
19.9
2.0
27.7
6.2

%

40.7 (38.0-43.5)
155.1 (135.3-176.9)

48.6 (45.4-51.9)
130.4 (121.3-140.0)

14.9 (13.2-16.8)
217.6 (206.3-229.3)

58.3 (55.3-61.4)
6060.6 (5315.0-6881.5)

66.8 (60.4-73.8)
68.4 (64.6-72.2)

44.9 (39.7-50.6)
62.3 (56.9-68.0)
85.9 (80.4-91.8)

46.6 (41.0-52.7)
48.3 (43.3-53.8)
89.0 (83.8-94.5)

74.1 (69.5-79.0)
60.9 (56.4-65.6)

49.0 (45.3-52.9)
31.6 (26.8-37.1)
174.3 (139.8-214.7)
74.5 (66.3-83.5)
255.3 (232.7-279.5)

68.0 (64.7-71.4)

Incidence (95%CI) (g)

Table 1  Incidence of attempted suicide among those aged >  = 45 years by employment and retirement status and other study factors (10.2 average years of follow-up, NSW 45 and Up Study,
2005–2018)
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1.9
1.7
2533
2180

(i) Mean and standard deviation presented. DSSI: Duke Social Support Index

(h) Based on MBS mental health service items (see Supplementary Table 2)

(g) Incidence = occurrences/participants per 100,000 per year

(f) Participants at follow-up (wave 2)

(e) Participants in SEEF follow-up (wave 1)

(d) Participants at baseline

(c) Occurrences of attempted suicide

(b) Participants with at least one attempt

(a) SEEF: social, economic and environmental factors study

(j) Kessler 10 cut-points of: none (score 0–20), mild (score 21–24), moderate (score 25–29), or severe (score 30 and above)

1.7
1.5
654
561
2.5
2.1
5574
4679
10
25.7
165
425
10
16.6
108
180
Moderate
Severe

n (f)
n (e)
n (d)

Table 1  (continued)

Cases (b)

%

Occurr-ences (c)

%

%

SEEF (a)
Baseline

%

Follow-up

%

290.2 (247.6-338.0)
890.5 (807.8-979.3)

Incidence (95%CI) (g)
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Findings also indicated that social connectedness and
interaction, and being married or in a de facto relationship,
was associated with a lower risk of suicidal behaviour in
this cohort. In contrast, strong associations were evident for
established risk factors for suicidal behaviour, which attenuated associations between employment and retirement status
and suicidal behaviour, including a previous suicide attempt,
previous mental health service use, and current psychological distress.
There are a number of methodological considerations
when interpreting findings from the present study. Cases of
attempted suicide were based on hospital admissions and
emergency department data. This measure only includes
cases presenting to acute care, and will likely be an underestimate of the total burden of attempted suicide in the general population. However, the incidence of attempted suicide
over the follow-up period (~ 68/100,000 per year) was comparable to previous reports of attempted suicide in this age
group based on similar data sources [31]. Similarly, cases of
suicide may also be under-enumerated due to misclassification to other causes of death, and in the most recent year of
data, due to incomplete coronial investigations. However,
the extent of under-enumeration would not be expected to
vary over the study period and is likely minimal, with previous estimates of suicide under-enumeration ranging from 3
to 9% [32, 33] in a period prior to improvements in coding
implemented by the ABS in 2007 [32].
Additionally, while the temporal associations between
employment and retirement status and the study outcomes
(attempted suicide and suicide) could be clearly defined, the
temporal associations between the exposure and other key
potential confounders (or intermediaries) could not always
be established. For example, ‘current psychological distress’
was considered a common cause of employment and retirement status and the study outcomes; however, this variable
was measured at the same time as employment and retirement status. Therefore, determining whether psychological
distress occurred prior or subsequent to employment and
retirement status could not be clearly ascertained.
Additionally, despite the large sample size of the
‘45 and Up Study’, analyses of suicide, and also analyses restricted to those employed at baseline, were likely
insufficiently powered to provide meaningful associations.
Also, the ‘45 and Up Study’ had a response rate of 18%
and may represent a source of potential selection bias.
However, comparisons between the ‘45 and Up Study’ and
representative health surveys have indicated that selection
bias does not substantially affect relative differences across
a range of exposures and outcomes [34]. Finally, missing data on selected covariates is also a likely source of
selection bias, with participants who were excluded from
analyses being less likely to be employed, more likely to
be retired, with a partner, have a higher education, and

Social Psychiatry and Psychiatric Epidemiology
Table 2  Relative risk of
attempted suicide among
those aged >  = 45 years by
employment and retirement
status and other study factors
(10.2 average years of
follow-up, NSW 45 and Up
Study, 2006–2018)

Employment and retirement status
Employed
Retired voluntarily
Unemployed
Retired involuntarily
Not in the labour force and not retired
Sex
Female
Male
Age group
70 +
60–69
45–59
Educational achievement
University degree or higher
Trade, certificate or diploma
High school completion or lower
Migrant status
Not Australian born
Australian born
Previous hospital self-harm
No
Yes
Previous mental health service use (c)
No
Yes
Marital status
Married/de facto
Unmarried/widowed
DSSI (d)
Current psychological distress (e)
None
Mild
Moderate
Severe

HR (95% CI) (a)

HR (95% CI) (b)

1.00
0.64 (0.50–0.82)
3.29 (2.29–4.73)
1.27 (1.00–1.60)
5.11 (3.82–6.85)

1.00
1.09 (0.82–1.45)
1.31 (0.89–1.92)
1.35 (1.03–1.77)
1.97 (1.49–2.62)

1.00
0.85 (0.70–1.03)

1.00
1.23 (1.01–1.51)

1.00
1.05 (0.81–1.35)
2.33 (1.88–2.88)

1.00
0.81 (0.63–1.05)
1.26 (0.99–1.62)

1.00
1.42 (1.04–1.94)
2.00 (1.47–2.72)

1.00
1.16 (0.85–1.60)
1.49 (1.11–2.01)

1.00
1.02 (0.81–1.29)

1.00
0.96 (0.76–1.20)

1.00
109.27 (70.48–169.41)

1.00
15.02 (9.77–23.09)

1.00
14.10 (11.59–17.15)

1.00
8.62 (7.13–10.40)

1.00
2.77 (2.25–3.42)
0.80 (0.77–0.83)

1.00
1.52 (1.26–1.83)
0.93 (0.89–0.97)

1.00
3.97 (3.21–4.91)
7.47 (5.24–10.64)
22.20 (16.38–30.08)

1.00
1.80 (1.43–2.26)
2.38 (1.65–3.43)
4.52 (3.20–6.38)

(a) Unadjusted
(b) Adjusted for sex, age group, educational achievement, migrant status, previous hospital self-harm, previous mental health service use, marital status, DSSI, current psychological distress
(c) Based on MBS mental health service items (see Supplementary Table 2)
(d) DSSI: Duke Social Support Index
(e) Kessler 10 cut-points of: none (score 0–20), mild (score 21–24), moderate (score 25–29), or severe
(score 30 and above)

be from a younger age cohort (Supplementary Table 4).
These participants would perhaps be at lower risk of suicidal behaviour (and other factors associated with suicidal
behaviour, such as psychological distress and previous
mental health service use), perhaps biasing relative risk
estimates away from the null association between employment and retirement status and suicidal behaviour.

Despite these limitations, the present study has implications for suicide prevention in older age cohorts, and show
findings that have not previously been reported. Employment and retirement status were associated with increased
risk of suicidal behaviour, particularly among those who
were involuntarily retired and those with illness (not in
the labour force, and not retired). Findings suggest that
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Table 3  Incidence of attempted suicide following wave 2 follow-up among those who were employed at baseline, by employment and retirement
status and other study factors (6.3 average years of follow-up, NSW 45 and Up Study, 2012–2018)
Cases (a)
Total
Employment and retirement status
Employed
Retired voluntarily*
Unemployed*
Retired involuntarily
Not in the labour force and not retired
Sex
Female
Male
Age group
70 +
60–69
45–59
Educational achievement
University degree or higher
Trade, certificate or diploma
High school completion or lower
Migrant status
Not Australian born
Australian born
Previous suicide attempt
No
Yes*
Previous mental health service use (e)
No
Yes
Marital status
Married/de facto
Unmarried/widowed
DSSI (f)
Current psychological distress (g)
None
Mild
Moderate
Severe
*

%

96

Occurrences (b)

%

133

n (c)

%

78,497

63

65.6

89

66.9

16
11

16.7
11.5

19
18

54
42

56.2
43.8

7
28
61

Incidence (95% CI) (d)
26.9 (22.4–31.9)

14.3
13.5

53,896
3778
1387
16,716
2720

68.7
4.8
1.8
21.3
3.5

26.2 (21.1–32.3)
12.6 (2.6–36.8)
45.8 (12.5–117.2)
18.0 (10.9–28.2)
105.0 (62.3–166.0)

88
45

66.2
33.8

42,697
35,800

54.4
45.6

32.7 (26.2–40.3)
20.0 (14.6–26.7)

7.3
29.2
63.5

9
35
89

6.8
26.3
66.9

10,731
34,754
33,012

13.7
44.3
42.1

13.3 (6.1–25.3)
16.0 (11.1–22.2)
42.8 (34.4–52.7)

29
31
36

30.2
32.3
37.5

45
37
51

33.8
27.8
38.3

28,239
26,517
23,741

36
33.8
30.2

25.3 (18.4–33.8)
22.1 (15.6–30.5)
34.1 (25.4–44.8)

21
75

21.9
78.1

28
105

21.1
78.9

16,418
62,079

20.9
79.1

27.1 (18.0–39.1)
26.8 (22.0–32.5)

92

95.8

116
17

87.2
12.8

78,439
58

99.9
0.1

23.5 (19.4–28.2)
4652.4 (2710.2–7449.0)

11
85

11.5
88.5

12
121

9
91

57,618
20,879

73.4
26.6

3.3 (1.7–5.8)
92.0 (76.3–109.9)

62
34

64.6
35.4

82
51

61.7
38.3

62,026
16,471

79
21
8.7 (1.7)

21.0 (16.7–26.0)
49.1 (36.6–64.6)

58
15
13
10

60.4
15.6
13.5
10.4

78
20
18
17

58.6
15
13.5
12.8

72,235
3880
1350
1032

92
4.9
1.7
1.3

17.1 (13.5–21.4)
81.8 (50.0–126.4)
211.6 (125.4–334.5)
261.5 (152.3–418.6)

Cell size < 5 cases, and not shown

(a) Participants with at least one attempt
(b) Occurrences of attempted suicide
(c) Participants at follow-up (wave 2)
(d) Incidence = occurrences/participants per 100,000 per year
(e) Based on MBS mental health service items (see Supplementary Table 2)
(f) Mean and standard deviation presented. DSSI: Duke Social Support Index
(g) Kessler 10 cut-points of: none (score 0–20), mild (score 21–24), moderate (score 25–29), or severe (score 30 and above)

the transition from employment to retirement may be an
important precipitating factor affected by current and previous mental health status. This transition is a seminal
point in the life course, and also relates to a key driver of
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social status, social interaction, and mental health, and
may be of relevance for targeted initiatives to reduce the
potentially negative consequences of employment changes
in older age groups.
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Table 4  Relative risk of
attempted suicide following
wave 2 follow-up among those
who were employed at baseline,
by employment and retirement
status and other study factors
(6.3 average years of follow-up,
NSW 45 and Up Study,
2012–2018)

Employment and retirement status
Employed
Retired voluntarily
Unemployed
Retired involuntarily
Not in the labour force and not retired
Sex
Female
Male
Age group
70 +
60–69
45–59
Educational achievement
University degree or higher
Trade, certificate or diploma
High school completion or lower
Migrant status
Not Australian born
Australian born
Previous suicide attempt
No
Yes
Previous mental health service use (c)
No
Yes
Marital status
Married/de facto
Unmarried/widowed
DSSI (d)
Current psychological distress (e)
None
Mild
Moderate
Severe

HR (95% CI) (a)

HR (95% CI) (b)

1.00
0.50 (0.11–2.26)
1.79 (0.64–5.04)
0.74 (0.40–1.37)
4.15 (1.96–8.79)

1.00
1.05 (0.20–5.42)
0.96 (0.33–2.78)
1.12 (0.60–2.10)
2.05 (0.91–4.60)

1.00
0.62 (0.39–1.00)

1.00
1.08 (0.69–1.69)

1.00
1.12 (0.47–2.71)
2.87 (1.22–6.75)

1.00
0.76 (0.29–2.00)
1.41 (0.55–3.66)

1.00
0.88 (0.46–1.70)
1.36 (0.70–2.62)

1.00
0.80 (0.40–1.59)
1.27 (0.63–2.57)

1.00
1.00 (0.55–1.80)

1.00
0.90 (0.47–1.72)

1.00
192.03 (54.34–678.57)

1.00
29.62 (6.41–136.78)

1.00
27.63 (14.14–54.00)

1.00
18.15 (9.38–35.10)

1.00
2.36 (1.34–4.15)
0.77 (0.69–0.87)

1.00
1.34 (0.77–2.35)
0.88 (0.78–0.98)

1.00
4.73 (2.50–8.97)
12.37 (6.00–25.47)
15.18 (6.62–34.83)

1.00
1.81 (0.85–3.84)
3.49 (1.60–7.62)
2.59 (0.66–10.13)

(a) Unadjusted
(b) Adjusted for sex, age group, educational achievement, migrant status, previous hospital self-harm, previous mental health service use, marital status, DSSI, current psychological distress
(c) Based on MBS mental health service items (see Supplementary Table 2)
(d) DSSI: Duke Social Support Index
(e) Kessler 10 cut-points of: none (score 0–20), mild (score 21–24), moderate (score 25–29), or severe
(score 30 and above)

Previous approaches to suicide prevention in older adults
have focussed predominantly on risk factor screening and
treatment, and have been more effective in women than in
men [35]. Few programs have emphasised protective factors
that may be associated with healthy aging, such as those
relating to social interaction and communication, or have
applied multi-dimensional approaches to suicide prevention

[35]. The present findings suggest that services and programs facilitating continued or re-employment in older
age (particularly for men) and preparation for the financial,
social and emotional transition to retirement may be of
potential benefit.
Suicidal behaviour in older age groups is an under-studied
and emerging public health burden given increasing trends
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in suicide in older age cohorts, coupled with an increase in
the size of the older age population. Additionally, increases
in suicide rates in middle-aged males in Australia have been
associated with a cohort effect among those who were in
young adulthood in the 1990s [36]. If suicide rates in this
cohort continue into older age groups, the suicide rates in
older age cohorts may increase further, thereby increasing the burden of suicide in older age cohorts. The present
study suggests that suicide prevention initiatives focussing
on the transition from employment to retirement may reduce
the potential burden of suicidal behaviour in an age cohort
where the burden is only likely to be increasing in coming
years.
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