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Suicide and unemployment in young people
Analysis of trends in England and Wales, 1921- 1995
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Background The influenceofthe

macro-economicclimate on suicide is
unclear.Duringthe recent recession, rates
have increased inyoung malesbutdeclined
in females.
Aims To investigateassociations

between unemployment and suicide in
15-to 44-year-old men and women over a
period spanning two major economic
recessions (1921- 1995).To minimise
confoundingby changes in method
availability, analyses are restrictedto
suicides using methods other than poisons
and gases.
Method Time-series analysis using

routine mortality and unemployment
data.
Results There were significant

associationsbetween unemployment and
suicide in both males and females.
Associations were generally stronger at
younger ages.
Conclusions Secular trends in youth

suicide may be influenced by
unemploymentor other factors
associatedwith changes in the macroeconomic climate.These factors appear to
affect women to the same extent as men.
Although it is not possibleto draw firm
aetiological conclusions from time-trend
data, our findings are in keepingwith
those of person-based studies.
Declaration of interest

Population suicide rates are widely regarded
as a measure of a society's social and psychological health (Durkheim, 1897). Thus, any
association between unemployment and suicide would appear to offer a forceful indication of the effects upon individuals of the
prevailing social, and particularly economic,
environment. However, a conflicting picture
emerges from analyses of suicide patterns in
relation to unemployment (Platt, 1984). In
Britain, male suicide rates have increased
during the recent economic recession but
the opposite has occurred in females (Crombie, 1989; Charlton et al, 1993). In contrast,
person-based studies show associations between unemployment and suicide in both
males and females (Platt et al, 1992; Lewis
& Sloggett, 1998). These discrepanciesmay
be attributable to limitations in the use of
routine data to examinethis issue. In particular, secular trends in suicide in Britain have
been influenced by changes in the lethality
and ease of availability of commonly used
methods of suicide (Kreitman,1976; Gunnel1
et al, 1999). These changes, and their impact
on suicide rates, may mask any effects of
changing unemployment levels on suicide.
This paper examines associations between
unemployment and suicide in 15- to 44year-olds in England and Wales between
1921 and 1995. We have restricted our
analyses to suicides using methods whose
lethality can be assumed to have changed
little this century; this comprises all methods
except poisoning and gases, building on the
approach taken by Kreitman & Platt (1984)
in their 1955-1980 analysis. The effects of
war may confound any associations between
employment and suicide, so we have
excluded 1939-1945 (World War 11) from
our analyses (Charlton et al, 1993).

None.
METHOD
Data sources

Suicide deaths and population data for
England and Wales between 1921 and

1995 were obtained from the Office for
National Statistics mortality files (Office
for National Statistics, 1997). These files
contain method-specific suicide rates since
1911, but because half of the years
1911-1920 were war years, this period
was excluded from the analysis. We classified suicides into two groups: those using
methods whose lethality was assumed to
have changed over the course of this century (namely poisons and gases); and those
where lethality has changed little (mainly
hanging, jumping, drowning and firearms)
(see Appendix A for classification).
Officially recorded suicides are an underestimate of all suicide deaths. Death is only
ascribed to suicide following a coroner's
inquest and, where doubt about an individual's suicidal intent exists, coroners may
pass an open (undetermined) verdict. Coroners vary in the proportion of probable
suicides to which they ascribe a suicide
verdict, and undetermined deaths (the main
alternative verdict to suicide) have only
been categorised in the International Classification of Diseases (ICD) since 1968
(ICD-8). For consistency, we have therefore based all our analyses on suicide deaths
only.
Unemployment data were derived from
the sources documented in Southall (1998)
(see Appendix B). Comparable, reliable
data on female unemployment are only
available since 1948. Over this time, trends
in female unemployment have closely
mirrored trends in male unemployment
(Fig. 1)and for this reason overall unemployment rates are used throughout. Likewise, age-specific unemployment data
spanning the years 1921-1995 are not
readily available and it was therefore
assumed that overall unemployment rates
reflect the unemployment experiences within particular age bands equally. We know
this to be generally true for the period in
which age-specific unemployment has been
recorded (1983-1997) (Dorling, 1998).
Statistical analysis

A number of different approaches to the
analysis of time-series data examining
associations between suicide and economic
indicators have been used in the literature
(Brenner, 1983; Platt, 1984; Hassan &
Tan, 1989; Weyerer & Wiedenmann,
1995). One of the main statistical issues
raised by such analyses is the autocorrelation of errors, which arises because of the
natural tendency of suicide rates in one year
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+male

to be similar to those in the following year.
The preferred method for such analyses is
Cochrandrcutt regression (see Appendix
C), and we used the Stata software package
(StataCorp, 1996)to perform these analyses.
We tested the underlying assumption of
independence of the residuals using the
Durbin-Watson statistic. Modelling assump
tions were tested by analysis of the residuals
and, as found by other authors, the most
appropriate models were those based on
log-transformed rates and unemployment

unemployed

data.

Year

Fig. I Total, male and female unemployment as a proportion of the total workforce in 1948-1995.

+25+35-

to 34-year-old males
to 44-year-old males

All statistical analyses were based on
non-poison, non-gas suicides in the years
1921-1995 (excluding 1939-1945) to remove possible confounding effects of
changes over time in the lethality of the
methods commonly used, and the effects
of war. Because the data that we used
spanned seven different versions of the
ICD, all models include a seven-level variable to adjust for possible changes in the
classification of suicide across different
versions. An interaction term was fitted to
the full models to investigate whether the
effects of unemployment on suicide varied
in the first and second half of this century.

RESULTS
Secular trends

Year

Year

Fig. 2 Secular trends in unemployment and suicide rates (all methods) in 15- to 44-year-old males (a) and
females (b) for 1921-1995 (three-year movingaverages).

Figure 2 shows the secular trends in overall
suicide rates in 15- to 44-year-old males
and females in relation to unemployment
in the years 1921-1995. A number of features are apparent. Male suicide rates increased in the inter-war years when
unemployment rates were very high. They
increased again in the 1970s, although the
recorded reduction in unemployment in
the late 1980s is not mirrored by changes
in suicide rates. Female suicide rates appear
to rise during the inter-war recession but
are apparently unaffected by the rises in
unemployment in the 1970s and 1980s.
Thus, at the time of the recent economic
recession, male and female suicide rates
diverged. In both genders there is a peak
in suicides in the mid-1960s followed by a
decline. A separate analysis (results not
shown) shows that this peak is almost
entirely due to an increase in overdose
and gas deaths.
Figure 3 shows the suicide rates in 15- to
44-year-old males and females for methods
whose lethality has changed little. In males
there appears to be a smooth linear decline
in suicides to a nadir in the late 1950s and
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Year

To investigate whether the associations
between unemployment and suicide rates
differed for the 1921-1938 and 1946-1995
periods, the interaction between period
(pre-lpost-WorldWar 11) and unemployment
was tested in each model (Table 1).The latter period coincides with the introduction of
the Welfare State. As indicated by the last
column in Table 1, however, there was no
evidence of significant differences in the association between unemployment and suicide rates before or after World War I1 and
so these models should be interpreted with
caution. There is a suggestion that, in men,
associations between unemployment and
suicide rates were stronger in the inter-war
recession than in the 1980s recession. In
women, there is little difference in the
strength of the association between suicide
and unemployment in the two periods
examined.
All models were repeated, exdudmg the
term for ICD version (AppendixA) (results
not shown). This generally led to a reduction
in the magnitude of the regression coefficients in males and the opposite effect in females. The direction and relative magnitude
of the regression coefficientswere essentially
unchanged, but those for all male age groups
except 25- to 34year-olds were no longer
statisticallysigmficant. The effect of weighting analyses by the size of the population
used to calculatethe rates was assessed using
least-squares regression. Weighting had little
influence on the magnitude or statistical
significance of the observed associations.

Year

Age-specific effects

1 4 15- to 24-year-old

males

I

4 2 5 - to 34-year-old males
+35to 44-year-old males
+total
unemployment
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Fig. 3 Secular trends in unemployment and suicide rates (all methods except poisons and gases) in 15- to
44-year-old males (a) and females (b) for 1921-1995 (three-year moving averages).

early 1960s, and thereafter a gradual rise
paralleling the recent rise in unemployment.
However, recent declines in officially
reported unemployment rates are not
mirrored by declines in male suicides. The
pattern for the first half of this century is
similar in women although, in contrast to
the male pattern, in the 1960s-1990s
changes in unemployment have closely
paralleled the changes in suicide rates.
Time-series analysis

The statistical analyses of these data are
presented in Table 1. In the full data set
there were si@cant interactions between

gender and unemployment (P=0.001) and
age group and unemployment (P<0.001),
in their effects on suicide rates. For this
reason analyses were conducted separately
by gender and within 10-year age bands.
The seven war years (1939-1945) are
excluded from all analyses and all models
include a categorical variable to account
for changes in ICD coding. The regression
coefficients and their confidence intervals
generally confirm the graphical presentations; rates of suicide in males and females
are positively associated with unemployment. The association is stronger in the
younger age bands in both males and
females.

The strength of statistical association
between unemployment and suicide in 15to 24-year-olds differs from the visual impression of their association given in Fig.
3. Likewise, the apparently close association between suicide rates and unemployment in older females in Fig. 3 is not
borne out by the statistical analysis. To examine this discrepancy further, Fig. 4 shows
the association between unemployment and
suicide within each age band, takiig no account of secular trends. These data support
the statistical models in showing that the
closest associations are in the younger
subjects. Such changes are not apparent in
Fig. 3 because of the relatively low rates
of suicide in the younger age groups. Thus,
a doubling of the suicide rate in 15- to 2 4
year-olds appears as a less marked change
than relatively smaller proportional
changes in the older age groups in whom
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Table I Cochrane-Orcutt regression: associationbetween unemployment and suicide (all methodsexcept poisons and gases) in 15- -44-year-old men and women for
1921-1995 (excluding 1939-1945)'
Coefficient for

P value

95% Cl

Durbin-Watson statistic2 P value for interaction

log (unemployment)

with period3
--

Males 15-44

0.13

0.03 to 0.23

0.0 10

2.10

0.44
0.24

15-24

0.20

0.05 to 0.35

0.0 1 1

2.24

25-34

0.18

0.08 to 0.28

0.00 1

2.02

0.13

35-44

0.1 I

0.03 to 0.21

0.044

2.00

0.13

Females 15-44

0.13

0.00 to 0.26

0.06

2.35

0.09

15-24

0.46

0.18 to 0.73

0.002

1.96

0.74

25-34

0.12

-0.07 to 0.31

0.20

1.95

0.45

35-44

0.07

-0.1 1 t00.24

0.45

2.27

0.26

I. All models include acategoricalvariable to indicatethe ICD chapter covered by the deaths.
2. Critical value < 1.67. Levels below this value indicatethat significant autocorrelationstill exists.

3. P value for interaction between unemployment and two-factor variable indicatingwhether the data are pre- or post-introductionof the Welfare State with respectto their efiect
on suicide rates.

Table 2 Cochrane-O~uttregression: association between unemployment and suicide (all methods except
poisons and gases) in 15- to 44-year-old men and women for 1921-1938 and 1946-1995'
Coefficient for
log (unemployment)

95% Cl

P value

Durbin-Watson
statistis

1921-1938
Males 15-44
15-24
25-34
35-44
Females 15-44

were more closely associated with unemployment in the pre-war years. The data
that we have analysed are population data
and although we have shown an association
between suicide rates and unemployment at
the population level, this does not imply
that individuals who commit suicide are
themselves unemployed (the ecological
fallacy). Before discussing these results in
detail it is important to consider other
shortcomings of both the data and the
analyses.

15-24
25-34

Unemployment data

35-44

There are several limitations to the unemployment data. First, unemployment statistics are influenced by prevailing legislation
concerning eligibility for benefit, official
definitions of unemployment and, prior to
1948, the proportion of the population
covered by National Insurance schemes
(Denman & McDonald, 1996). Such errors
in the assessment of 'true' levels of unemployment are likely, however, to result in
an underestimate of any association between unemployment and suicide. Second,
changes in unemployment are just one
feature of economic cycles. Rises in unemployment are accompanied by changes in
per capita income, job stress, relationship
breakdown, poverty, bankruptcy, gross
domestic product and the proportion of
government expenditure on welfare. In
addition, economic recession may lead to
increased job insecurity and relationship
tensions. It is these changes, rather than
unemployment per se, that may influence
suicide rates more strongly (Gravelle et al,
1981; Platt, 1984). But, 'because all these

19461995
Males 15-44
15-24
25-34
35-44
Females 15-44
15-24
25-34
35-44
I. All models include a categorical variable to indicatethe ICD chapter covered by the deaths.
2. Criticalvalue < 1.53 for 1921-1938 and <1.63 for 1946-1995. Levels below this value indicatethat significant
autocorrelationstill exists.

rates of suicide are higher. The lack of association in older women appears to arise
because of the variability in their suicide
rates in times of high unemployment.

DISCUSSION

No previous study in Britain has examined
associations between unemployment and

suicide over the periods spanning the two
great economic recessions of this century.
We have demonstrated significant associations between unemployment and
suicide in males and females aged 1 5 4 4
years between 1921 and 1995. The strength
of these associations differs in different age
groups, with the strongest associations
among younger men and women. In males
there is a suggestion that the suicide rates
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variables are highly correlated, deterrnination of independent effects is difficult.
Third, our figures for unemployment are
for Britain as a whole, whereas those for
suicide are for England and Wales; we have
no reason to believe, however, that this will
distort the associations that we have found.
Lastly, we have assumed that the overall
proportion of the working population unemployed is a good indicator of age- and
gender-specific unemployment. Although
this assumption is largely supported by
other analyses (Dorling, 1995), it is an
oversimplification.

in the post-war years may indicate that
further relevant factors have been omitted
from our models. Such factors might include the increased job insecurity accompanying recent changes in the job market, or
erosion of the traditional role of the male
with increasing female participation in the
workforce. In addition, the many changes

in the basis of the unemployment statistics
in recent years may underlie any inconsistencies. The marked reduction in unemployment after 1985 coincided with
policies to encourage transfer of claimants
to incapacity benefit and withdrawal of
eligibility from 16- and 17-year-olds in
1988 (Thomas, 1998).

Suicide data

There are two main limitations to the
suicide data that we have used. First, our
analysis was based only on deaths classified
as suicide, and among these only those
suicides using methods whose lethality
was assumed not to have changed this century. This will lead to an underestimate of
the true suicide rate, but should not lead
to an underestimation of any association
between suicide and unemployment. Our
restriction of the analyses to suicides using
only certain methods also assumes that
substantial method substitution does not
occur. We would argue that method substitution is more likely to occur between the
two methods excluded, as witnessed by
the recent rise in car exhaust poisonings,
rather than between those methods that
we have excluded and those that we have
included. Second, the introduction of the
'undetermined whether purposely or
accidentally inflicted' categorisation for
possible suicides in 1968 may have resulted
in a greater number of 'true' suicides being
excluded in the latter years of our analysis.
This may underestimate the strength of
associations in relation to unemployment
in the latter part of this century, because
any increase in suicides may be masked by
a greater use of the 'undetermined' category
for possible suicides.
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Suicide and unemployment
in males

The associations that we have described are
unlikely, therefore, to be due to deficiencies
in these data sources or to aspects of the
analysis. It is clear that, whereas the rise in
male non-poison, non-gas suicide rates since
the 1970s tracked rises in unemployment,
the apparent falls in unemployment in the
late 1980s were not mirrored by declines
in male suicide (Fig. 3). This discontinuity
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Fig. 4

Association between unemployment and suicide rates (all methods except poisons and gases) in 1921-

1995 for: (a) 15- to 24-year-old males; (b) 25- to 34-year-old males; (c) 35- to 44-year-old males.
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females, changes in their rates appear less
marked in the figure. If true, one possible
explanation for the observed age-specific
associations between unemployment and
suicide in females is the effect of parenthood on susceptibility to environmental
stressors. Appleby has shown that, among
women, the risk of suicide in the year
following childbirth was approximately
20% that in other-women of similar age
and four times less common again in pregnant women (Appleby, 1991). The relatively
weaker associationsbetween unemployment
and suicide in older women may therefore
reflect the protective effect of motherhood
against economic uncertainty.
Comparisons with person-based
analyses of unemployment and
suicide

Proportion of working populationunemployed

0 1
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Fig. 4 (Contd) Association between unemployment and suicide rate (all methods except p o i m and gases)
in 1921-1995 for: (d) 15- to 24-year-old females; (e) 25- to 34-year-old females; (f) 35- to 44-year-old females.

Suicide and unemployment
in females
In females there was an overall association
between unemployment and non poison,
non-gas suicide rates in 15- to &year-olds
that reached borderline significance. This
findug conflicts with observed secular
trends in overall (all methods) female
suicide rates and unemployment (Charlton
et al, 1993). In contrast to males, suicide

rates in females have paralleled the rises
and falls in unemployment in the 1980s
and 1990s quite closely (Fig. 3). In the
subgroup analyses the only significant association between unemployment and suicide
was seen in 15- to 24-year-olds in the postwar years. These subgroup findings should
be interpreted with caution and appear to
conflict with the visual appearance of any
association (Fig. 3). However, because of
the low base rate of suicide in younger

Our data suggest that suicide rates in young
people tend to increase in times of high unemployment. Some other factor associated
with economic recession and suicide risk
may, however, underlie the observed association, although similar relationships have
been found in person-based analyses. Research based on the Longitudinal Study
suggests that the increased suicide risk associated with unemployment is similar in men
and women (Lewis & Sloggett, 1998). Such
person-based studies overcome some of the
problems raised by analyses based on aggregated national-level data where changes
in the lethality of the more popular methods of suicide may have a greater influence
on population suicide rates than changes in
unemployment (Gunnell et al, 1999). The
advantages of person-based observational
studies are, however, tempered by their deficiencies. Reverse causation may occur,
where the pre-existhg personality or mental health problems that lead to suicide
may cause the unemployment, rather than
unemployment causing the suicide. They
are also prone to underestimation; employment status is usually measured only at the
outset of long-term follow-up studies but,
unlike other relatively fixed characteristics
of an individual, a subject's employment
status is subject to changes over followup. There are therefore advantages to the
approach that we have adopted here, and
the concordance between our analyses of
secular trends and the published observational epidemiological evidence offers
support for the veracity of the associations
between unemployment and suicide that
we report here.
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Implications for suicide prevention

APPENDIX A
Codes used to separate suicide methods
ICD version1(years

Methodswhose lethality is assumed

Methodswhoae lethality has

awed)

t o have changed I'ile this century

changedthis century

Hangingand strangulation

165.166

Drowning

167 Gases

ICD-3 (1921-1930)
168

169
170
171
172
173
174
I C D 4 (1931-1939)

-

- Poisonsand corrosives

The observed associations suggest that
social and economic policy measures in
times of recession may be an important
means of reducing the numbers of suicides
in younger people at these times. At the
same time, clinicians should be mindful of
the increased risk of suicide in the unemployed when assessing patients for suicide

risk.

Firearms
Cutting/piercing
jumping
Crushing
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Other
Hangingand strangulation
Drowning

- Poisons and cormIves
164 - Gases

163
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Firearms
Cuttinglpiercing
169

jumping

170

Crushing

171

Other

APPENDIX B
Sources used for unemployment
data (see Southall, 1998)

ICD-5 (1940-1949)
164a

Hangingand strangulation

163aa-ad

- Poisons

163ba-bc

- Gases

164b

Drowning

I&
164d

Cuttinglpiercing

I64e

Jumping

I64fa-h

Crushing

W3
ICD-7

Firearmsand explosives

Other and unspecified
(1950-1967)

- Analgesicsand soporifics

974

Hangingand strangulation

970

975

Drowning

971 - Other poisonings

976

Firearmsand explosives

977
978
979

Cutting/piercing

972
973

- Gas in domestic use
- Other gases

- Poisons
- Domesticgases

Jumping
Other and unspecified

lCD-8 (1968-1978)
953

Hanging, strangulation and suffocation

950

954

Drowning

951
952

955

firearms and explosives

956

Cutting/piercing

957

jumping

958

Other and unspecified

959

Late effects

- Other gases

CD-9 (1979-1995)
953

Hanging, strangulation and suffocation

950

954
955

Drowning
Firearmsand explosives

951
952

956

Cutting/piercing

957

Jumping

958

Other and unspecified2

959

late effects

- Poisons
- Domesticgases
- Other gases

I.~ M d o p h e I ~ I ~ f K m i O n ~ I y u r k r HeaWlOganhacion.
o n d ~ ~ .
2. Crushing, b u r n s / s c s l & / ~(not as poisons), cold, elecuocution, earlplane d e h other and umpcified.

Data for 1921-1938: National insurance percentage
(adults) taken from British Labour Statistics Hiswicol Absvact. p. 306. table 160. Data exclude
jweniles and persons insured under the agricultural scheme.
Data for 1939-1968: National insurance percentage
(all) taken from British lobour Statitics Historicol h a , p. 306, table 161. Data includejweniles and persons insured under the agricuttural
scheme. From 1948 uses table 165. p. 316 in the
same volume. Data are 12-monthlyaverages.
Data for 1969-1973: from table 94, p. 203 of the
British Lobour Statistics Yicrrbook 1973, giving
tatal male and female unemployment for the
UK.
Datafor 19741975: from p. 88 in S o d Trends 1979,
giving total male and female unemployment for
the UK.
Datafor 1976-1979: from p 80 of Sociol Trends 1981,
giving total male and female unemployment for
the UK.
Data for 1980-1984: from p. S20 ofthe Employment
Gozette for January 1986, giving total male and
female unemploymentfor the UK.
Data for 1985-1988: from p. S18 ofthe Employment
Gozette for January 1990, giving total male and
female unemploymentfor the UK as a percentage ofthe workforce.
Data for 1989-1990: from p S20 ofthe Employment
Gazette for January 1994, giving total male and
female unemployment for the UK as a percentage ofthe workforce.
Data for 1991-1992: from p. S14 ofthe Employment
Gozette for June 1995, giving total male and female claimant unemployment for the UK as a
percentage of the workforce.
Data for 1993-1996: from p. S14 ofthe Employment
Gozette for September 1997, giving total male
~ ~and female claimant unemployment for the UK
as a percentage ofthe workforce.
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APPENDIX C
Cochrane-Orcutt regression
Analysis of time-series data where values of t w o or
more variables are recorded, usually at regular intervals, over long time periods requires special considerations. One ofthe main statistical issues with such
the anadata is the autocorrelation of errors. W ~ t h
lyses of suicide rates in relation to unemployment
presented here, such autocorrelation between errors arises because ofthe naturaltendency of suicide
and unemployment rates in one year to be similar
to those in the following year. This breaks one of the
basic assumptions of most regression techniques that the errors are identically and independently
distributed. In the Cochrane-Orc~rtt regression
analyses presented here the linear regression of
suicide rates on unemployment is corrected for serially correlated errors using the Cochrane-Orcutt
'krative process in Stata (Cochrane & Orcutt,
1949). The Durbin-Watson statistic is a test for
autocorrelation and its critical values vary depending
on the number of observation times (Durbin &
Watson, 1950/1951). The relevant critical values are
given at the foot of Tables I and 2.
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