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Objectives   Unemployment has been repeatedly associated with suicide; however, whether the association is
causal remains unclear. Little is known about the relationship between part-time work and either attempted or
completed suicide. The objective of this study was to compare the relationships of unemployment, part-time
work, nonlaborforce participation, and full-time work with attempted suicide.
Methods   This study utilized a database consisting of 27 446 potential laborforce participants that combines
information on health care utilization in Manitoba, Canada, with detailed information from the 1986 census.
Persons who attempted suicide after the census (N=144) were identified using established definitions based on
hospital claims to identify serious attempts only.
Results   Step-wise multiple logistic regression, which controlled for multiple confounding variables, revealed
that unemployment [odds ratio (OR) 3.68, 95% confidence interval (95% CI) 1.76–7.71, part-time work (OR
1.99, 95% CI 1.07–3.71) and being out of the labor force (OR 2.11, 95% CI 1.12–3.97)] were all associated with
attempted suicide. A dose-response relationship was observed between weeks worked in 1985 and suicide
attempts after the census.
Conclusions   All three groups of those who were not working full-time had an elevated likelihood of attempted
suicide after adjustment for potential confounding factors This finding suggests that working full-time is
protective against suicide attempts. Suicide attempts related to lack of full-time work may be more preventable
than other causes of attempted suicide and may be decreased by social policies that limit “under” and unemploy-
ment.

Key terms   epidemiology, laborforce participation, mental health, part-time work, underemployment, unem-
ployment.
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Although suicide accounts for only about 2% of the
deaths in Canada, it is a major cause of death among
working-age adults, accounting for almost 11% of the
total potential years of life lost (1). Mortality data un-
derestimate the true effects of attempted suicide as they
do not consider the large number of unsuccessful at-
tempts and their associated human and financial costs.
Unemployment has been repeatedly associated with su-
icide; however, whether the association is causal re-
mains unclear (2–9). The two competing mechanisms,
causation and selection, may explain this association.

Unemployment may precipitate suicide attempts through
a combination of effects arising from loss of income
(10), increases in unhealthy life-styles (11), loss of self-
esteem (12), and psychological distress (13, 14). How-
ever, selection, where background and other personal
characteristics, place persons simultaneously at higher
risk for both unemployment and poor mental health (7,
15–19), might also explain the association.

Official unemployment rates only include persons
who are not working and are actively seeking
work. Official rates underestimate the true extent of
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unemployment as they do not include persons who have
stopped looking for work and have left the labor force
or those who desire full-time work but are only work-
ing part-time (20). This later group can be referred to
as being “underemployed” (20). The adverse effects of
lack of full-time work may differ in groups of unem-
ployed persons, those who have left the labor force due
to an inability to find work or are only working part-
time. We could locate no information on the possible
association between working part-time and attempted
suicide rates.

The objective of this study was to compare the rela-
tionships between unemployment, part-time work, non-
laborforce participation, and full-time work with at-
tempted suicide after control for potential confounding
factors. We hypothesized that attempted suicides would
be least frequent in the full-time employed group and
that the frequency would increase progressively in the
part-time employed group and the unemployed group.
We also hypothesized that the group of nonlaborforce
participants would more frequently attempt suicide than
the fully employed group.

Subjects and methods

Sources of data

This study is based on a unique research database cre-
ated through the collaboration of Statistics Canada, the
Government of Manitoba, and the University of Mani-
toba. This database combines longitudinal information
on individual encounters with the Manitoba health care
system over a 7-year period (1983–1990) with detailed
information on social, economic, and occupational char-
acteristics provided by a 5% sample of Manitoba re-
spondents on the census 2B form in 1986. Twenty per-
cent of the households in the province received the 2B
form. After persons who moved out of the province or
who resided in institutions were excluded, the data set
consisted of a fixed cohort of 43 188 persons.

Residents of Manitoba are universally insured for
medically necessary health care by a single payer agen-
cy, the Manitoba Health Services Insurance Plan (MH-
SIP). All computerized records of health care encoun-
ters contain unique personal identifiers that permit the
creation of longitudinal individual histories of health
care utilization (21). All but a small minority of physi-
cians provide services on a fee-for-service basis. When
submitting a service claim for reimbursement, physi-
cians are required to provide the single diagnosis that is
most responsible for the patient encounter. Diagnoses
are recorded in the computerized medical-claims file at
the third-digit level using the International Classifica-

tion of Disease, Clinical Modification (ICD-9-CM) (22).
Information on hospitalization is also captured by this
system, with up to 16 hospital discharge diagnoses re-
corded on each hospital encounter. The hospitalization
file codes diagnoses to the five-digit level in the ICD-9
system. E-codes, a supplemental classification of exter-
nal causes of injury and poisonings that allows for the
identification of suicide attempts, are used in the hospi-
tal data file.

Responses to the 1986 census 2B form included in-
formation on the level of attained education, sources and
amounts of individual and household income, and self-
reported occupation, industry and laborforce participa-
tion. In addition, information on sociodemographic var-
iables such as gender, ethnicity, area of residence, and
marital status were also collected. Additional informa-
tion on the number of weeks worked and hours per week
worked in 1985 were also recorded.

The study database was drawn using a multistage
stratified design with each person being assigned a sam-
ple weight. The methodology used to link the records
in the two data sources and create the study sample has
been described previously (23, 24).

Employment status

Standard Statistics Canada definitions were used to de-
termine the employment status of the participants in
June 1986 (25). The standard definition assumes that all
persons aged 15 years and older and not residing in in-
stitutions are potential laborforce participants. The anal-
ysis was limited to those of working age (15–64, years,
N=27 446). Those who are not actively seeking work are
not considered to be in the labor force (N=7019). Labor-
force participants are either employed (N=18 518) or
unemployed (N=1737). Part-time workers were identi-
fied as those employed at the time of the census but not
in full-time work (more than 30 hours/week for more
than 48 weeks per year) in 1985, the year prior to the
census. Of the employed workers, 8119 met the defini-
tion of part-time worker, leaving 10 397 as full-time
employed persons. The weighted unemployment rate of
the sample was 6.3%, which agreed closely with the of-
ficial unemployment rate (6.5%) at the time of the cen-
sus (25).

Identification of attempted and successful suicide
cases

From the health care utilization records, cases of at-
tempted and successful suicide were identified as hav-
ing met one of the following criteria: (i) hospitalization
with an E-code diagnosis of suicide and self-inflicted
injury (E950-59) or injury undetermined, whether
accidental or purposely inflicted (E980-989 excluding
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988.8) according to the ninth revision of the Internation-
al Classification of Diseases (ICD-9) between 1 April
1983 and 31 March 1990 and (ii) death between 3 June
1986, the date of the census, and 31 March 1990 and
death certificate reporting suicide as the cause of
death.

These definitions follow the usual practice in the
epidemiology of suicide (2) and identify only serious
suicide attempts and not self-harm gestures that are not
attempts to end life. Although we did not specifically
validate this definition of attempted suicide, claims-
based definitions of various diseases, including diabe-
tes (26) and inflammatory bowel disease (27), have been
validated in previous work through the use of the linked
data. In our data set of working-age noninstitutionalized
persons, 112 persons attempted suicide 126 times prior
to the census, and 144 persons attempted suicide 158
times in the 3.5 years following the census. Of these at-
tempts, 16 were successful.

Identification of potential confounding variables

Information was obtained from the census on potential
confounding variables, including age, gender, household
income, area of residence, education, marital status, eth-
nicity, prior mental health care, living with a full-time
working person, and living in the same residence for 5
years. Aboriginal ethnicity was identified as of Inuit,
North American Indian, or Metis heritage. History of
treatment for a mental health disorder was defined as
one or more hospital admissions or two or more physi-
cian contacts for the treatment of mental health condi-
tions (ICD-9 290-319). Suicide attempts prior to the cen-
sus were identified according to the aforementioned cri-
teria. The given definition of part-time worker includes
many persons who, for personal reasons, choose not to
work full-time. Many of these people may reside with a
person who is working full-time. Thus identifying peo-
ple who live with a full-time employed person may help
address this potential source of bias. Table 1 details the
frequencies of the variables between persons that did
and did not attempt suicide.

Analysis

Stepwise multiple logistic regression was used to deter-
mine the effects of age (15–24, 25–44, and 45–64 years),
gender, educational status (less than grade 10, grade 10–
12, some postsecondary schooling), area of residence
(Winnipeg, non-Winnipeg urban, and rural), marital sta-
tus (married and common law versus all other), ethnici-
ty (aboriginal versus nonaboriginal), living with a full-
time employed person (yes, no), living in the same

dwelling for the previous 5 years (yes, no), household
income (continuous variable), previous mental health
care (yes, no), suicide attempts from 1 April 1983 to 5
June 1986 (yes, no), and employment status on the like-
lihood of an individual attempting suicide following the
census. The employment variables were divided into the
following four mutually exclusive categories: full-time
employed, part-time employed, unemployed, and not in
the labor force. Full-time employed persons served as
the reference category. The employment variables were
forced into the model. Odds ratios (OR) with 95% con-
fidence intervals (95% CI) were used to approximate the
risk ratios and are the measure of the association report-
ed.

In an attempt to determine the effects of confound-
ing, once the significant variables were identified in the
model, they were entered one by one to see how they
would influence the odds ratio of the association of the
employment status variables with attempted suicide.

The analysis was repeated to compare the effects of
unemployment with the effects of the other employment
categories representing those who were not working

Table 1. Sociodemographic characteristics of persons attempt-
ing and not attempting suicide, Manitoba, Canada, 1986.a, b

Attempted suicide

Variable        No    Yes
 (N=27128)  (N=144)
      (%)    (%)

Employment
Not in labor force 23.3 34.5
Unemployed 5.4 17.3
Employd part-time 30.9 31.0
Employd full-time 40.4 17.2

Age group
15–24 years 23.1 36.1
25–44 years 46.8 44.5
45–64 years 30.1 19.4

Female 50.7 50.7
Married 64.0 44.6
Living with a full-ime employed person 46.0 28.6
Aboriginal ethnicity 3.3 23.7
Education

Less than grade 10 20.3 29.7
Grade 10–12 38.3 39.2
Some postsecondary schooling 41.4 31.1

Living in same dwelling as 5 years earlier 58.1 41.2
With mental health hospitalization c 1.6 15.0
Two or more mental health ambulatory 9.9 39.9
contacts c

Suicide attempt c 0.3 6.9

a Weighted number: 27 785.51 for those with no suicide attenpts and
91.51 for those with suicide attempts.

b Mean 1985 household income CAD 38 081 for those with no suicide
attempts and CAD 27 910 for those with suicide attempts.

c In the period from 1 April 1983 to 5 June 1986.
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full-time and to investigate for a potential “dose-re-
sponse” relationship by looking at the number of weeks
worked in 1985 as a predictor of future suicide attempts.

Stratified analyses were performed to identify dif-
ferences in the subgroups. Comparisons were made for
the odds ratios for attempted suicide for persons who
did and did not live with a person who was employed
full-time, had previous mental health problems, was
young (age 14– 25) versus others, aboriginal heritage
versus all other, gender, and household income split at
the median household income. These analyses control-
led for all of the significant variables listed in table 2
with the exception of the stratifying variable when ap-
propriate.

All information was stored in a SUN computer (Sun
Microsystems, Mountain View, CA, USA). Normalized
sample weights, where each person’s sample weight was
divided by the mean weight of the sample, were used in
all the analyses. All the analyses were performed using
SAS 6.12 (28).

Ethics

This linkage of the databases was approved by the eth-
ics committees of Statistics Canada, the University of
Manitoba and the Access and Confidentiality Commit-
tee of Manitoba Health. To ensure that there was no
unintentional breach in confidentiality, the information
in this manuscript was reviewed by the Health Informa-
tion Privacy Committee of Manitoba Health.

Role of the funding source

No external funding was received for this project

Results

Table 2 shows the results of the stepwise multiple re-
gression procedure. Aboriginal ethnicity, previous men-
tal health care, and previous suicide attempts were all
associated with attempted suicide. Residential stability
and being married were protective. Being unemployed,
working part-time, and being out of the labor force were
all associated with attempted suicide. When the analy-
sis was repeated comparing the unemployed group with
the other groups who were not working full-time, the
adjusted odds ratio for attempted suicide for the unem-
ployed group was 1.65 (95% CI 0.92–2.96).

Figure 1 shows the relative influence of the sequen-
tial addition of each significant variable on the associa-
tion of the employment variables with suicidal behav-
ior. The association between unemployment and at-
tempted suicide appeared to be more strongly affected
by potential confounding by variables other than part-
time work or being out of the labor force.
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Figure 1. Effect of adjustment on the odds
ratios for attempted suicide in the employ-
ment groups. Model 1 adjusts only for
aboriginal ethnicity; model 2 adjusts for
aboriginal ethnicity and prior mental health
care or attempted suicide in the precensus
period; model 3 adjusts for the variables in
model 2 and marital status; model 4 ad-
justs for all the variables in model 3 and
residing in the same dwelling for the previ-
ous 5 years. All the comparisons have been
made with full-time employment.

Table 2. Predictors of attempted suicide in Manitoba, Canada,
1986–1990.

Variable Odds ratio 95% confidence interval

Part-time work 1.99 1.07–3.71
Out of the labor force 2.11 1.12–3.97
Unemployment 3.68 1.76–7.71
Married 0.61 0.40–0.94
Aboriginal ethnicity 5.69 3.35–9.66
Residential stability 0.59 0.39–0.91
Mental health care hospitalization a 2.09 1.01–4.31
Mental health ambulatory care a 4.32 2.70–6.90
Suicide attempt a 3.83 1.43–10.3

a In the period from 1 April 1983 to 5 June 1986.
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A model controlling for the significant variables in
the stepwise regression, unemployment on the day of
the census, and working less than 30 hours per week was
used to investigate the association between weeks
worked in 1985 and suicide attempts after the census.
Working 52 weeks in 1985 was used as the reference
category. In a comparison with the reference category,
a dose-response relationship was observed with progres-
sive increases in the reported odds ratios for working
26–51 weeks (OR 1.40, 95% CI 0.67–2.90), working 1–
25 weeks (OR 2.22, 95% CI 1.05–4.70), and working
zero weeks (OR 2.90, 95% CI 1.04–8.09).

Stratified analyses were performed to identify the
differences in the importance of the employment varia-
bles in the subgroups (table 3). Unemployment was uni-
formly associated with higher odds ratios for attempted
suicide than with either part-time work or out of the la-
bor force in all of the subgroups that were examined.
Females appeared to have higher rates of attempted su-
icide than males in all of the employment categories as
well. Stratification for variables such as living with a
full-time employed person and income was performed
to help identify groups of part-time employed persons
and those out of the labor force who may have chosen
not to work full-time. In these stratifications the groups
with fewer resources, those not living with a full-time
employed person, and those with lower incomes were
at higher risk of attempted suicide.

Discussion

Our results show a strong association between unem-
ployment and attempted suicide. They also illustrate that
some of this association is due to confounding as the
odds ratio fell from 7.5 (95% CI 3.74–15.13) to 3.68
(95% CI 1.76–7.71) after adjustment for potential con-
founding factors. Our findings are consistent with other
work showing that unemployment is associated with
both adverse mental health outcomes (10, 12–16, 29, 30)
and suicide (2, 3, 9). Our findings are unlikely to be due
to recent mental health care or suicide attempts, ethnic-
ity, education, or income, as we were able to control for
these variables.

We identified higher adjusted odds ratios for unem-
ployment than for both part-time work and being out of
the labor force. When compared directly with the other
causes of not working full-time, unemployment had an
elevated odds ratio for attempted suicide (OR 1.65, 95%
CI 0.92–2.96). These findings are consistent with the
state of unemployment causing more stress than part-
time work or accepting the fact that work is not availa-
ble and leaving the labor force.

An adjusted odds ratio of 3.68 and an unemployment
rate of 6.6% allowed us to estimate a population attrib-
utable risk of approximately 15% for attempted suicide
in relation to unemployment (31). This finding is simi-
lar to the results of Lewis & Sloggett (2), who reported

Table 3. Influence of the employment variables on suicide behavior in Manitoba, Canada, in 1986–1990—results of the stratified analy-
sis. a (OR = odds ratios, 95% CI = 95% confidence interval)

Characteristic Unemployed Part-time employed Out of labor force

OR b  95% CI OR b  95% CI OR b  95% CI

Living with a full-time employed person
Yes (N=33) 1.60 0.38–6.81 0.82 0.28–2.36 1.26 0.46–3.44
No (N=111) 5.34 2.13–13.4 3.24 1.45–7.25 2.98 1.29–6.86

Mental health contacts or suicide attempts in period prior to census
Yes (N=50) 3.22 1.00–10.4 2.38 0.91–6.23 2.16 0.81–5.79
No (N=94) 4.54 1.79–11.5 1.81 0.80–4.10 2.23 0.98–5.08

Age group
15–24 years  (N=70) 3.38 0.49–23.4 2.73 0.48–16.6 2.20 0.35–14.0
25–64 years  (N=74) 4.00 1.67–9.60 2.02 0.98–4.15 1.81 0.89–3.66

Aboriginal ethnicity c

No (N=68) 3.22 1.40–7.40 1.82 0.96–3.44 1.84 0.94–3.62
Yes (N=76)  ··       ··  ··       ··  ··       ··

Gender
Female (N=76) 8.67 2.08–36.2 4.12 1.09–15.6 5.21 1.41–19.2
Male (N=68) 2.60 0.96–7.06 1.60 0.74–3.45 1.32 0.51–3.42

Household income
Above median (N=31) 2.39 0.62–9.26 1.26 0.47–3.42 0.52 0.12–2.21
Below median (N=113) 4.55 1.76–11.7 2.51 1.08–5.88 3.01 1.31–6.96

a All the analyses controlled for the effect of age, ethnicity, marital status, aboriginal status, residential stability, mental health hospitalizations,
ambulatory care contacts and precensus suicide attempts.  Each employment group has been compared with the full-time employed group.

b Odds ratios adjusted for attempted suicide.
c There are no values for persons with aboriginal ethnicity as no full-time employed aboriginal person attempted suicide in the reference group.
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a suicide population attributable risk of 12.6% for un-
employment among men aged 14–44 years in the Unit-
ed Kingdom.

Part-time work was also found to be associated with
attempted suicide (adjusted OR 1.99, 95% CI 1.07–
3.71). Part-time work, underemployment for some per-
sons, may place persons under stresses similar to being
unemployed, although to a less extent. The subgroup
analyses that were more likely to identify groups who
would want to work full-time, persons who were not liv-
ing with a full-time employed person, or persons hav-
ing below the median household income showed elevat-
ed attempted suicide rates only in the groups at higher
risk. This finding would be consistent with lack of full-
time employment putting persons at increased risk of at-
tempted suicide.

Since some people choose to work part-time and
would not be under such stress, our findings may un-
derestimate the true effect of part-time work on suicide
for those who want to work full-time but can only find
part-time work. We have attempted to account for this
source of bias by controlling for potential confounders
and stratification. These maneuvers would reduce, but
not eliminate, this source of bias. Since we found no
other information examining the association between
part-time work and attempted suicide, these results
should be viewed as preliminary. Separating part-time
workers into those who choose to work fewer hours and
those who would rather work full-time would be an im-
portant point in future research in this area.

We have also demonstrated a dose-response relation-
ship between working fewer weeks and attempted sui-
cide. This finding is consistent with increasing difficul-
ties due to a lack of employment pushing people towards
attempting suicide.

People who were out of the labor force also had an
elevated unadjusted and adjusted odds ratio of 3.48
(95% CI 1.90–6.38) and 2.11 (95% CI 1.12–3.97), re-
spectively, for attempted suicide. People who are out of
the labor force include homemakers, students, disabled
persons, persons who do not want to or do not have to
work, and those that have stopped looking for work due
to an inability to find it. Because of the nature of the
data set we could not separate this group into its vari-
ous components. Stratification in this group (table 3)
revealed findings similar to those of the part-time em-
ployed group, with higher odds ratios in the groups who
did not live with a full-time employed person and who
had lower than the median income, groups who would
be more likely to need to work. People who were not in
the work force and came from households with above
the median income had a lower than expected attempt-
ed suicide rate (OR 0.52, 95% CI 0.12–2.21). This find-
ing would be consistent with these people being at low-
er risk of attempted suicide, as they had less stress due

to greater financial resources. In summary, all three
groups of people who were not working full-time had
an elevated likelihood of attempted suicide. This find-
ing suggests that working full-time may be protective
against attempted suicide.

The stratified analyses also showed increased rates
of attempted suicide among females as compared with
males. We are cautious in our interpretation of this find-
ing, as, in the unadjusted data, women and men had sim-
ilar attempted suicide rates and in the logistic regres-
sion gender was not found to be a significant predictor
of attempted suicide. The stratified analysis result may
have been influenced by the small number of suicide
attempts among women in the reference category of full-
time employed persons.

The major limitation of our study was that we did
not have access to individual data on some possible con-
founding variables, such as genetic factors, mental
health problems prior to 3.5 years before the census, or
other difficulties that may influence suicidal behavior.
As well, administrative data may not correctly identify
all people who would be considered by clinical criteria
to have mental health conditions; therefore confound-
ing by unrecognized mental health problems cannot be
excluded. We also do not know the proportion of peo-
ple working part-time or out of the labor force who were
not working full-time by choice or because they could
not find appropriate work. The groups of part-time
workers and those out of the labor force include people
who choose not to work full-time. This limitation leads
to a dilution of the effect of lack of full-time employ-
ment on attempted suicide and leads to an underestima-
tion of the true influence these variables have on at-
tempted suicide. Our work was also limited by the lack
of employment data for more than one point in time.
Misclassification of the employment groupings would
likely lead to an underestimation of the effect of unem-
ployment on attempted suicide. Another potential limi-
tation is that selection due to death by causes other than
suicide may have influenced the results.

The major strengths of this study are that it was pop-
ulation-based, was able to control for a large number of
known confounding factors, and was able to study the
effects of underemployment on attempted suicide.

In summary, our data are consistent with unemploy-
ment leading to an increased risk of attempted suicide.
Our findings that part-time work and being out of the
labor force are also associated with attempted suicide
even after adjustment for potential confounding factors
and stratification are consistent with adverse health ef-
fects of underemployment and require verification in
future work.  Although the proportion of attempted sui-
cide in the working-age population due to a lack of full-
time work may appear relatively small, this fraction may
be more preventable than other causes of attempted
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suicide and could be decreased by social policies that
limit “un” and underemployment.
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