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Obijectives: To defermine the independent associations of labour force status and socioeconomic posi-
tion with death by suicide.

Design: Cohort study assembled by anonymous and probabilistic record linkage of census and mor-
tality records.

Participants: 2.04 million respondents to the New Zealand 1991 census aged 18-64 years.

Main outcome measure: Suicide in the three years after census night.

Results: The age adjusted odds ratios (?5% confidence intervals) of death by suicide among 25 to 64
year olds who were unemployed compared with employed were 2.46 (1.10 to 5.49) for women and
2.63 (1.87 to 3.70) for men. Similarly increased odds ratios were observed for the non-active labour
force compared with the employed. Strong age only adjusted associations of suicide death with the
socioeconomic factors of education (men only), car access, and household income were observed.
Compared with those who were married on census night, the non-married had odds ratios of suicide of
1.81 (1.22 to 2.69) for women and 2.08 (1.66 to 2.61) for men. In a multivariable model the associ-
ation of socioeconomic factors with suicide reduced to the null. However, marital status and labour
force status remained strong predictors of suicide death. Unemployment was also strongly associated
with suicide death among 18-24 year old men. Sensitivity analyses suggested that confounding by
mental illness might explain about half, but not all, of the association between unemployment and sui-
cide.

Conclusions: Being unemployed was associated with a twofold to threefold increased relative risk of
death by suvicide, compared with being employed. About half of this association might be attributable

to confounding by mental illness.

tions are possible’’: unemployment may confer vulner-

ability by increasing the impact of stressful life events; it
may indirectly cause suicide by increasing the risk of factors that
precipitate suicide (for example, mental illness, financial diffi-
culties); or it may be a non-causal association because of
confounding or selection by factors that predict both
unemployment status and suicide risk.

Studies controlling for confounding by social factors find an
approximately twofold excess suicide risk among the
unemployed,*” but the possibility remains of health selection
or residual confounding. Health selection is where poor health
precedes and predicts both unemployment and death causing
a spurious association of unemployment with suicide. Data
from the British general household survey on the prevalence
of limiting longstanding illness by labour force status were
consistent with health selection into the non-active labour
force (that is, excluding both the employed and unemployed),
but not into the unemployed category (that is, actively seeking
and available for work).® Another test of health selection is
that a weaker association of unemployment with poor health
would be expected in times of high background unemploy-
ment rates, as a greater proportion of “ordinary” people (that
is, not just people with poor health or other characteristics
conferring vulnerability) are afflicted with unemployment.
The evidence based on this test is mixed. Findings from the
OPCS Longitudinal Study in the UK demonstrate a similarly
strong association of unemployment with all cause mortality
(and suicide) in times of both high (1981 census) and low
unemployment (1971 census).” However, Finnish research
suggests the opposite with lower relative risks of suicide for
the unemployed compared with employed in times of high
unemployment rates.® Beyond health selection, residual

S uicide is associated with unemployment.' Three explana-
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confounding by socioeconomic or other variables (for exam-
ple, childhood circumstances and mental health) has been
suggested as the reason for the observed association of unem-
ployment with suicide. For example, a New Zealand case-
control study of serious suicide attempts found an unadjusted
odds ratio of 4.2 (95% confidence intervals 2.6 to 6.8), reduc-
ing to 1.95 (0.95 to 4.0) after control for current mental disor-
der and further reducing to 1.7 (0.8 to 3.5) after additional
control for childhood and family factors.” As acknowledged by
the authors this study does not rule out unemployment as a
causal factor because mental disorders may actually be a
pathway variable between unemployment and suicide (rather
than just a confounder). Also the central estimates of the rela-
tive risks are greater than 1.7 and measured with imprecision
(wide 95% confidence intervals). A Danish record linkage
case-control study found that 16-78 year olds in 1980-94
receiving the unemployment benefit for less than 20% and
20% to 100% of the last year, respectively, had relative risks of
suicide of 1.10 (0.79 to 1.53) and 1.89 (1.50 to 2.38) compared
with working adults.” Controlling for socioeconomic factors
and psychiatric hospitalisations reduced these relative risks to
0.93 (0.66 to 1.33) and 1.35 (1.03 to 1.76), respectively. How-
ever, comparable results unadjusted for psychiatric hospitali-
sations (both a possible pathway and confounding variable)
were not presented in this Danish study. Perhaps the best evi-
dence for a causal association comes from longitudinal studies
that find unemployment predates symptoms of depression
and anxiety.” Another longitudinal study using methods to
control for observed and unobserved confounding found that
duration of unemployment among a cohort of young adults
(n=1053) was positively associated with suicidal ideation
(reported by 22.9% of the cohort, p<0.005) and marginally
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What is already known

Not being employed is known to be associated with death by
suicide, but it is unclear whether this association is causal.
Lower socioeconomic position has also been associated with
increased suicide risk, with some studies suggesting that this
association is aftributable to confounding by labour force
status.

positively associated with suicidal attempts (reported by 6.3%
of the cohort, p>0.40 )."

The 1991 cohort of the New Zealand Census-Mortality
Study (NZCMS) provides a useful opportunity to examine the
relation between labour force status and socioeconomic
factors with suicide. Firstly, unemployment in New Zealand
peaked at 10.7% in 1991, having risen steeply from 4.0% in
1987." Secondly, suicide rates in New Zealand during the early
1990s were high compared with other industrialised
countries—particularly for youth suicide for which New Zea-
land and Finland had the highest rates.” Thirdly, the New
Zealand census collects information on a range of socioeco-
nomic factors including income, permitting an assessment of
financial pathways. Finally, the high rates of unemployment
and suicide in 1991 and the fact that the NZCMS is a complete
population study means that the statistical power is high.

METHOD

A cohort of 2.04 million 18-64 year olds was assembled by
anonymous and probabilistic record linkage of New Zealand
1991 census records to mortality records.” " Briefly, the
matching variables in the record linkage were area of
residence (neighbourhoods of approximate size 100 or 2000),
sex, day, month, and year of birth, country of birth, and
ethnicity. A coding error in one of the more important differ-
entiating matching variables (for example, day of birth) or
changing address between census night and death often
meant no match was possible between the suicide record and
the corresponding census record. Accordingly 699 of the 1194
(59%) eligible suicide deaths aged 18 to 64 on census night
occurring in the three years after census night were linked to
a census record (44%, 59%, and 71% for 18-24, 25-44, and
45-64 year olds, respectively). Most of our analyses were con-
ducted on the 25-64 year old adults given the poor linkage
rates for 18 to 24 year olds because of high residential mobil-
ity. Data completeness and comparability for 15-17 year olds
was insufficient to justify their inclusion. We did not include
census respondents aged over 65 years because of the decreas-
ing relevance of household income and labour force status
after retirement.

The census variables used as independent variables in the
cohort analyses of suicide risk were sex, age, ethnicity, marital
status, labour force status, highest qualification, household
income, and household car access. Marital status was based on
a legal definition of marriage and categorised as currently
married (married, remarried), compared with not married
(never, separated, divorced). Labour force status was classified
as the employed, unemployed (that is, actively seeking work
and available for work) and non-active labour force (for exam-
ple, retired, students, homemakers, permanently sick). High-
est qualification included post-school qualifications for 25-64
year olds, but was limited to school qualifications for 18-24
year olds. Household income was adjusted for the number of
people in each household."

Age adjusted odds ratios of suicide death (ICD-9 codes
950-959 and 980-989) were calculated for all census respond-
ents with complete data for each socioeconomic factor using
logistic regression models run separately by sex and age group
(18-24, 25-44, and 45-64 years). Of the 1654 314 census
respondents aged 25 to 64 years old, 1272 015 (76.9%) had
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complete data for all demographic and social variables and
were used to calculate multivariable odds ratios. This
restricted dataset included 429 of the 558 linked suicide
deaths (77%). Because of the short duration of follow up and
suicide being a comparatively uncommon event the odds
ratios are good approximations of the risk ratios.

Sensitivity analyses

Linkage bias

It was possible that the record linkage success varied by socio-
economic status resulting in biased odds ratios. Extensive
sensitivity analyses published elsewhere suggest that such
linkage bias does not substantially affect cohort analyses so
long as demographic factors are controlled." ' '* However, for
this paper we also conducted a specific sensitivity analysis
exploring the possible impact of linkage bias. We used a New
Zealand index of small area socioeconomic deprivation
(NZDep91") that could be derived for most of the suicides
(regardless of linkage status). The components of this index
include the proportions at a small area level (involving about
100 individuals) of census variables such as individuals with/
in: no telephone access; no car access; receipt of a means tested
benefit; unemployment; low household income; single parent
families; nil qualifications; non-tenured homes; and house-
hold crowding.” * The index value was then assigned to
suicide records using the address on the death registration
form, allowing us to determine the age adjusted relative risk of
linkage to a census record for suicides in the most deprived
50% of small areas compared with the least deprived 50%
using log-link regression.

Excluding 60-64 year olds

Census respondents aged 60-64 years of age may have already
retired, causing them to be classified as non-active labour
force status and (possibly) to have a lower household income
than would have been the case during their working lives.
Therefore, we excluded 60-64 year olds from some analyses to
check for possible distortion by including this age group.

Confounding by mental illness

We investigated the possibility that the unemployment-
suicide association observed in our study was attributable to
confounding by mental illness using basic sensitivity analysis
methods.” Three pieces of external information were required:
the prevalence of mental illness in the community, the relative
risk of mental illness in the unemployed compared with the
employed, and the relative risk of suicide in those with mental
illness compared with those without mental illness. Firstly,
the six month prevalence of mental illness (affective disorder,
substance use, schizophrenia and schizophreniform disor-
ders) in New Zealand adults has been measured at 21.4%.*
Goldberg and Huxley (1992) estimate the annual prevalence
of mental disorder in the UK at about 30% in the community
(level 1), 23% in primary care (level 2) and at about 10% for
mental disorders detected by doctors.” Accordingly, we set our
central estimate of the community prevalence of mental
illness at 20%, with a low and high estimate of 10% and 30%.
Secondly, among Australian young adults the risk of being a
“case” of mental disorder according to General Health
Questionnaire (GHQ) screening is about 1.5 times greater
among the unemployed compared with the employed.** New
Zealand data, although not presented as case rates, have
showed comparable differences between adults who were not
employed compared with employed using the GHQ.” We set
our central relative risk estimate at 1.5, with a low and high
estimate of 1.25 and 2.0. Thirdly, we set our central estimate of
the relative risk of suicide for people with mental illness com-
pared with people with no mental illness at 20 (low=5,
high=50), consistent with New Zealand evidence.” We used
Microsoft Excel SR-2 to calculate the adjusted relative risk of
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Table 1 Age adjusted odds ratios (95% confidence intervals) of suicide by marital
status and socioeconomic factors among 1.65 million 25-64 year olds

Women

Men

Deaths Number  OR (95% ClI)

Deaths  Number  OR (95% CI)

25-44 years

Marital status

Married 33 334032 1 117 303861 1

Not married 36 187746 1.95(1.21,3.16) 147 203112 1.93 (1.49, 2.48)
Highest qualification

Tertiary 21 126651 1.08 (0.58,1.99) 36 108255  0.52(0.35, 0.77)
Trade 9 83733 0.78 (0.36,1.71) 81 144417  0.86(0.64, 1.17)
School 21 150255  0.93 (0.50,1.73) 54 106836  0.78 (0.56, 1.09)
Nil 24 153249 1 90 139158 1

Labour force status

Employed 33 318537 1 162 415785 1

Unemployed 9 30801 2.42 (1.06, 5.49) 36 38490  2.35(1.64, 3.38)
Non-active 30 172434 1.87(1.13,3.10) 63 52689  3.07 (2.30, 4.11)
Household car access

Two or more 33 253551 1 117 251805 1

One 24 213294  0.98(0.58, 1.65) 105 198588 1.14(0.88, 1.49)
Nil 9 35640 2.36(1.15,4.82) 18 26916 1.59 (0.99, 2.55)
Equivalised household income

=$50000 15 103842  0.70(0.36, 1.39) 45 113574  0.48 (0.33, 0.70)
$30-$49999 15 124080 0.59(0.30, 1.17) 60 129903  0.57 (0.40, 0.81)
$20-$29999 9 86343  0.56 (0.26, 1.23) 54 87873  0.73(0.51, 1.05)
<$20000 21 114741 1 69 85323 1

45-64 years

Marital status

Married 42 223305 1 102 241248 1

Not Married 21 88638 1.35(0.81,2.24) 57 72375 1.88 (1.36, 2.60)
Highest qualification

Tertiary 12 59382 1.62 (0.80,3.25) 15 50679  0.64(0.37,1.12)
Trade 6 32493 1.59 (0.67,3.77) 48 85995 1.14 (0.78, 1.67)
School 21 64182  2.52(1.38,4.62) 33 46920 1.35(0.88, 2.09)
Nil 18 146745 1 60 122964 1

Labour force status

Employed 21 156456 1 84 220134 1

Unemployed 6 8193 0.90(0.12,6.67) 12 13491 2.28 (1.24, 4.17)
Non-active 42 147288  2.54 (1.45, 4.45) 60 79989  2.37(1.63, 3.46)
Household car access

Two or more 24 155070 1 66 171768 1

One 27 122928 1.47 (0.85,2.56) 69 109725 1.61(1.15, 2.26)
Nil 6 20445  2.54(1.13,5.70) 12 14673 1.75(0.90, 3.40)
Equivalised household income

=$50000 12 66042  0.55(0.25,1.20) 30 78165 0.47(0.29,0.75)
$30-$49999 18 78783  0.79(0.40, 1.53) 42 83487  0.59(0.38,0.91)
$20-$29999 12 54129 0.75(0.36, 1.58) 33 50313 0.77(0.49, 1.22)
<$20000 21 71157 1 45 55863 1

access, and 83.6% for equivalised household income.

Raw numbers are random rounded to the nearest multiple of three as per Statistics New Zealand protocol
with @ minimum released value of 6. However all regression analyses use exact counts. 100% of the cohort
had a valid value for marital status, 98.0% for education, 100% for labour force status, 95.2% for car

suicide by unemployment for the 27 (3x3x3) combinations of
the input variables above.

RESULTS

Age adjusted analyses

Among 25-44 year old men and women and 45-64 year old
men there was an approximately twofold to threefold excess
risk of suicide among the unemployed compared with the
employed (table 1). The odds ratios for unemployed 45-64
year old women (compared with employed) was 0.90, but the
95% confidence interval was wide (0.12 to 6.67). For each of
the groups stratified by sex and age in table 1 increased suicide
risk was associated with decreased equivalised household
income and access to only one or no cars in the household
compared with two or more cars. There was a suggestion of
increased suicide risk with lower educational qualifications
among 25—44 year old men, but not older men. Among 18 to 24
year old men an increased risk of suicide was associated with
lower school qualifications, lower household income, and
unemployment (table 2). There were few suicides among 18 to
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24 year old women, and no pattern of suicide by labour force
status or socioeconomic factors was evident.

Multivariable analyses

The age only adjusted odds ratios for this restricted cohort
(table 3) are similar to those for the full cohort (table 1), argu-
ing against selection bias. Adjusting for other socioeconomic
factors, compared with adjusting for age only, reduced the
unemployed odds ratio for suicide from 2.46 (1.10 to 5.49) to
2.34 (1.01 to 5.42) for women and from 2.63 (1.87 to 3.70) to
2.26 (1.56 to 3.28) for men. In contrast with the persistent
independent associations of labour force status and marital
status with suicide, the associations of income, car access
(men only) and highest qualification (men only) with suicide
were essentially reduced to the null after control for other
socioeconomic factors. These reductions were mainly attribut-
able to controlling for labour force status. Finally, additional
inclusion of small area deprivation (that is, NZDep91) in the
multivariable analyses neither changed these findings nor
demonstrated an independent association of small area depri-
vation with suicide (results available from the authors).
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Table 2 Age adjusted odds ratios (95% confidence intervals) of suicide by
education, labour force status, and household income among 18-24 year olds

Women Men

Deaths Number  OR (95% ClI) Deaths Number OR (95% ClI)
Highest school qualification
Year 11-12 15 95034 0.93(0.37,2.35) 39 86715  0.53(0.34, 0.80)
Year 10 6 45327 0.73(0.23,2.30) 27 44688  0.75(0.47,1.20)
Nil 9 45855 1 48 57627 1
Labour force status
Employed 12 104700 1 57 121401 1
Unemployed 6 24879 1.02(0.29,3.59) 36 29871  2.51(1.65, 3.84)
Non-active 12 64134  1.29(0.56,2.94) 27 44913  1.30(0.82, 2.0¢)
Equivalised household income
=>$50000 6 38268 0.65(0.18,2.29) 15 42705  0.49 (0.25,0.98)
$30-$49999 6 48090 0.91(0.31,2.71) 36 50445 1.04 (0.59, 1.81)
$20-$29999 6 30108 1.06(0.32,3.47) 21 30834 1.01(0.54, 1.88)
<$20000 6 37638 1 18 28233 1

Raw numbers are random rounded to the nearest multiple of three as per Statistics New Zealand protocol
with a minimum released value of 6. However all regression analyses use exact counts. Of the 18-24 year
olds (n=389898), 96.2% had a valid value for education and 78.6% for equivalised household income.

Table 3 Age only and multivariable adjusted odds ratios (95% confidence infervals)
of suicide among 1.27 million 25-64 year olds with complete data

Women Men

Age only Multivariable Age only Multivariable

Marital status

Married 1 1 1 1

Not married 1.81(1.22, 2.69) 1.60 (1.02, 2.50) 2.08 (1.66, 2.61) 1.84 (1.45,2.34)
Highest qualification

Tertiary 1.23 (0.74, 2.07) 1.65 (0.95, 2.86) 0.54 (0.38,0.77)  0.70 (0.49, 1.01)
Trade 0.86 (0.43, 1.72) 1.04 (0.52,2.10) 0.88 (0.67, 1.15) 1.05 (0.80, 1.39)
School 1.33(0.81,2.18) 1.57 (0.95, 2.61) 0.92 (0.68, 1.25) 1.06 (0.78, 1.44)
Nil 1 1 1 1

Labour force status

Employed 1 1 1 1

Unemployed 2.46 (1.10,5.49) 2.34(1.01, 5.42) 2.63(1.87,3.70)  2.26 (1.56, 3.28)
Non-active 2.57 (1.68,3.94)  2.63 (1.63, 4.25) 3.16 (2.40, 4.17)  2.59(1.89, 3.55)
Household car access

Two or more 1 1 1 1

One 1.13 (0.73, 1.74) 1.01 (0.63, 1.62) 1.43 (1.14,1.79) 1.18 (0.93, 1.50)
Nil 3.31(1.91,5.76) 2.37(1.17, 4.79) 1.94 (1.27, 2.96) 1.01 (0.63, 1.62)
Equivalised household income

=$50000 0.61 (0.35, 1.05) 1.20 (0.61, 2.33) 0.49 (0.36,0.67)  0.87 (0.60, 1.27)

$30-$49999  0.67 (0.40, 1.11)  1.26 (0.70, 2.26)  0.60 (0.45, 0.80)  0.98 (0.71, 1.36)
$20-$29999  0.62 (0.34, 1.10)  0.97 (0.52, 1.79)  0.69 (0.51,0.95)  0.96 (0.69, 1.33)
<$20000 1 1 1 1

Raw numbers are random rounded to the nearest multiple of three as per Statistics New Zealand protocol
with @ minimum released value of 6. However all regression analyses use exact counts. Multivariable logistic
regression models control for variables as shown in the table, five year age group, ethnicity (Maori,
non-Maori) and household tenure (owner occupied, private tenancy, and public tenancy).

Among 18 to 24 year old men with complete data for labour

597

force status, highest school qualification, car access and N
household income (81 suicides including 21 among the Key points

unemployed), the age only adjusted odds ratio for the unem-
ployed was 2.12 (1.29 to 3.50) reducing to 1.85 (1.09 to 3.16)
after multivariable control.

® Not being employed is known to be associated with death
by suicide, but it is unclear whether this association is

causal.

L L X e lower socioeconomic position has also been associated
Sensitivity analysis—linkage bias with increased suicide risk, with some studies suggesting
The percentage of suicide deaths linked varied from 44% for 18 that this association is attributable to confounding by labour
to 24 year old men to 74% for 45-64 year old women (table 4). force status.

However, within age by sex strata 25-64 year old suicide e This study of the New Zealand adult population finds that
deaths among people living in the most deprived areas were not being employed is strongly associated with suicide.

only 7% less likely to be linked than suicide deaths in the least

e This association is not aftributable to confounding by socio-

deprived small areas (RR 0.93, 95% CI 0.84 to 1.02; table 4). economic position and is unlikely to be due either to health

selection or confounding by mental illness.
e There is little suggestion of an independent association of
socioeconomic position with suicide death after controlling

Sensitivity analysis—excluding 60-64 year olds
Excluding 60-64 year olds had little impact on the results (full (o1 lalseur feree Sefis,
results available from authors). For example, the age adjusted
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50%

Table 4  Suicides in 1991-94 linked to a 1991 census record, and the relative risk
(95% confidence intervals) of being linked for suicides from the most
socioeconomically deprived 50% of small areas compared with the least deprived

Fraction of suicide deaths
linked to census record (%)

RR of linkage for most
compared to least deprived*

18-24 year olds

Women 27/51 (53) 1.32 (0.67, 2.59)
Men 120/273 (44) 1.13 (0.82, 1.54)
25-44 year olds

Women 69/111 (62) 0.83 (0.64, 1.06)
Men 261/450 (58) 0.97 (0.82, 1.13)
45-64 year olds

Women 69/93 (74) 1.15 (0.90, 1.48)
Men 159/222 (72) 0.85 (0.72, 1.00)
25-64 years combined (both sexes) 555/873 (64) 0.93 (0.84, 1.02)

Raw numbers are random rounded to the nearest multiple of three as per Statistics New Zealand protocol
with a minimum released value of 6. However, all regression analyses use exact counts. *The relative risk is
calculated by a log-link regression of the probability of a suicide being linked, controlling for age. The
analyses include 1037 of the total 1197 suicides (86.6%) with a valid value for small area deprivation.

What this paper adds

This study of the entire New Zealand adult population finds
that not being employed is strongly associated with suicide,
that this association is not due to confounding by
socioeconomic status, and is probably not due to either health
selection or confounding by mental iﬁness. Conversely, there
is litle suggestion of an independent association of socioeco-
nomic status with suicide death after controlling for labour
force status.

odds ratio of 0.55 (0.47) for high household income men
(women) in table 1 became 0.51 (0.47) after excluding 60-64
year olds, and the odds ratio of 2.28 (0.90) for unemployed
men (women) became 2.44 (0.91). The multivariable odds
ratio for unemployed compared with employed men (women)
was 2.47 (2.01) for 25-59 year olds compared with 2.26 (2.34)
for 25-64 year olds shown in table 3.

Sensitivity analysis—confounding by mental illness
Using crude 25-64 year old male data (table 1) the risk of sui-
cide for the unemployed was 0.00084 (33/39 312) and for the
employed was 0.00032 (168/519 195), giving a relative risk of
2.59. (The analogous multivariable relative risk shown in table
3 was 2.26.) Using the crude data and the parameters
described in the Methods section, our “best estimate” of the
relative risk of suicide for the unemployed controlling for
mental illness was 1.88 (a 47% reduction in excess relative
risk), with a range of 1.35 to 2.43 (table 5).

DISCUSSION

We found a strong association between being unemployed
(and in the non-active labour force) with suicide for male and
female adults (table 1). The unemployment association was
comparatively unaffected after controlling for income, educa-
tion, car access, deprivation, and marital status (table 3). In
stark contrast, analyses in the NZCMS by sex for 25-64 year
olds for other causes of death (cancer, cardiovascular disease,
and unintentional injury) demonstrated only a modest
univariate association with unemployment (odds ratios rang-
ing from 0.62 to 1.42 ) that reduced after control for socioeco-
nomic factors (range 0.48 to 1.20).” A similar pattern was evi-
dent among young New Zealand men (table 2), who have one
of the highest suicide rates in the developed world."” This pat-
tern does not support the association of unemployment with
suicide being attributable to confounding (or mediation) by
other social factors.
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Incomplete record linkage in the NZCMS of eligible
mortality records to census records because of coding errors
(on either census or mortality files) and residential mobility
between census night and time of suicide death may result in
linkage bias. This linkage bias may play out as a differential
misclassification bias of the mortality outcome in the cohort
analyses. This potential bias is of particular concern for 18 to
24 year olds where suicide linkage rates were low due to resi-
dential mobility. However, among 25-64 year olds the linkage
rates are greater and extensive sensitivity analyses published
elsewhere suggest little impact of linkage bias on cohort
analyses after adjusting for age group and ethnicity." "'
Results in table 4 of this paper show that 25 to 64 year old sui-
cide deaths from more deprived neighbourhoods were 7% less
likely to be linked to a census record than suicide deaths from
less deprived neighbourhoods. Assuming a similar modest
linkage bias exists for other socioeconomic factors that we
were unable to measure on mortality data, then we will have
underestimated the strength of association of, say, low income
with suicide. We would also expect that unemployed people
who commit suicide would have lower linkage rates than
employed people who commit suicide due to greater residen-
tial mobility between census night and death among
unemployed people. Therefore, our associations of unemploy-
ment with suicide are probably also underestimated.

Our data did not allow us to directly control for other
potential confounding factors such as family circumstances
and mental illness. However, our adjustments for adult socio-
economic factors that should be correlated with early social
exposures (including education—a marker of social condi-
tions in childhood) did not change the unemployment-suicide
association. Mental illness may be a confounder of the
unemployment-suicide association by directly causing one to
become unemployed (that is, health selection that may occur
with only three years of follow up in our study) or attributable
to being associated with both unemployment and suicide for
reasons other than health selection. Such confounding or
health selection may partly account for the increased risk
among the non-active labour force, but this is less likely to be
so for the unemployed for several reasons. Firstly, most people
not working because of poor health would be classified in the
non-active labour force (rather than as unemployed)® as they
would neither be actively looking nor available for work. Sec-
ondly, among the unemployed in this cohort the all cause
mortality increased during the three year follow up, the
reverse of what would be expected with health selection.”
Thirdly, the high unemployment rate in 1991 should militate
against health selection.”®
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Table 5 Sensitivity analysis estimates of the relative risk of suicide among the
unemployed compared with the employed controlling for mental illness, using the
crude relative risk estimate of 2.59 for 25-64 year old men as the starting point

Prevalence of mental illness
in the total population 10%

20% 30%

RR of suicide for mentally ill
compared with non-ill 20 50

5 20 50 5 20 50

RR of mental illness for 243 224 215
unemployed compared with

employed = 1.25

RR of mental illness for 2.13 198 1.85
unemployed compared with
employed = 1.5

RR of mental illness for 1.85 1.64 145
unemployed compared with
employed = 2.0

235 217 212 229 214 196

216 1.88 1.79 207 183 177

1.89 1.49 1.38 176 1.43 135

RR, relative risk. Modelling was based on the cohort of 25-64 year old men with complete data (that is,
those represented in table 3). Of this cohort, 519195 were employed (168 suicide deaths during follow up),
39312 were unemployed (33), and 90243 were not in the labour force (84).

Fourthly, using the adult male crude relative risk of 2.59
among those men with complete data as a starting point (that
is, those represented in table 3), our central estimate of what
the relative risk might have reduced to after control for men-
tal illness was 1.88 (table 5). For all possible combinations of
the external parameter values in this sensitivity analysis the
estimated relative risk never reached the null. It is possible
that if our sensitivity analysis had also modelled the potential
confounders for which we had data (for example, education)
and the potential confounders for which we did not have data
(for example, childhood and family factors), we might have
found no residual association of unemployment with suicide.
However, we think this possibility is unlikely for three reasons.
Firstly, our multivariable analyses (table 3) did not demon-
strate a large reduction in the relative risk of suicide after con-
trolling for a range of socioeconomic factors. Correspondingly,
we do not believe that the marginal effect of further
adjustment for these socioeconomic factors (if possible)
would substantially change the conclusions of our sensitivity
analyses. Secondly, a case-control study of serious suicide
attempts that adjusts for mental illness found little further
reduction in the relative risk when additionally controlling for
childhood and family factors.” Furthermore, as some of the
observed increased prevalence of mental illness among the
unemployed will be attributable to becoming unemployed," "
our sensitivity analysis adjustments for mental illness tend to
overcontrol for confounding by mental illness. Finally, possible
linkage bias described above would suggest that (if anything)
we underestimated the crude association of unemployment
with suicide that was used as the starting point for the sensi-
tivity analyses shown in table 5.

Any causal association between unemployment and suicide
does not seem to be mediated by financial stress as the associ-
ation reduced little after controlling for income (table 3).
Other possible causal mechanisms linking unemployment and
suicide include increased vulnerability to stressful life events
or an increased risk of events or states that may precipitate
suicidal behaviour (for example, substance use or mental
illness).”” These mechanisms also suggest that any causal
association between unemployment and suicide may be most
apparent in the short-term.” Consistent with this short
lag-time, deteriorating mental health among the unemployed
has been found for recent unemployment only" and in a US
study the independent association of unemployment with
male suicide disappeared after two years of follow up.’

As with other studies’ * the proportion of suicides attribut-
able to unemployment among 25-64 year olds was compara-
tively small (6%). It is important not to lose sight of the fact
that other factors such as mental illness account for about half

of suicide deaths. However, it is also important that the effect
of unemployment is not discounted solely on this basis.
Mismeasurement error of unemployment will underestimate
the association of unemployment and suicide, and hence the
population attributable risk. Also labour market characteris-
tics considered more broadly have effects on mental health.
Insecure employment has a deleterious effect on mental
health,” and among employed men in the 1991 NZCMS
cohort those employed part time had a relative risk of suicide
of 2.20 (95% confidence interval 1.33 to 3.64) compared with
the full time employed.” Presumably, the causal mechanisms
that underlie the unemployment-suicide association overlap
with those underlying some of the excess risk of suicide
among those not in the active labour force or full time
employment and those who are not married.

A sociological interpretation might be that the unemploy-
ment rate in a society is a marker of a lack of social cohesion
that in turn is associated with suicide.” * Interestingly, an
ecological study in the UK found that most causes of death
were correlated with a small area measure of socioeconomic
and material deprivation, but suicide (and cirrhosis) deaths
were correlated with a small area measure of social
fragmentation.” ** It is thus interesting to note that in our
study the association of labour force status with suicide was
not notably changed after control for a range of personal
socioeconomic factors and a measure of small area measure of
deprivation. Future priorities in the study of suicide and
unemployment will be to conduct multilevel analyses of the
association of area based measures of social fragmentation
controlling for individual level unemployment and socioeco-
nomic status, and to develop longitudinal measures of labour
force status.
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