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Abstract. This ecological study examined the association between seven socioeconomic indicators (GDP, unemployment rate,
female labor force participation rate, alcohol expenditure, marriage rate, percentage of births outside of marriage, and indictable
crime rate) and total, male, and female rates of suicide and suicide plus undetermined death in Ireland during the period
1968-2000. Analysis of the data expressed as absolute values showed highly significant associations between the socioeconomic
indicators and the total, male, and female suicide rates. However, these associations were explained by the strongly trended data.
The trended nature of the data was removed by using year-to-year differences. Analysis of the first-differenced data showed that
none of the socioeconomic indicators was associated with the total, male, or female suicide rates with the exception of indictable
crime, which had a significant independent effect on the female suicide rate (coefficient = 2.0, p < .01) but not on suicide plus
undetermined death. This study highlights the need to use econometric methods in time-trend analyses, the lack of age-sex specific
exposure data in this area, and the challenge of understanding trends in suicide in their socioeconomic context.

Keywords: suicide, trends, socioeconomic change, time series, Ireland

Age-standardized suicide mortality rates have fallen in
the majority of Western European countries over the past
two decades, whereas in Ireland suicide mortality in men
has increased steadily (Chishti, Stone, Corcoran, Wil-
liamson, & Petridou, 2003). Ireland has experienced pro-
found social and economic change. There has been a rel-
atively rapid transition from a predominately rural soci-
ety dominated by religious values to one that is
increasingly urbanized and secular. Based on the official
data from the Central Statistics Office (CSO), low sui-
cide rates were observed until the mid-1970s. However,
there are indications that the true suicide rate was higher
due to underreporting, albeit still relatively low (Cantor,
Leenaars, & Lester, 1997; Connolly, 1997; Kelleher,
Corcoran, & Keeley, 1997). We assessed the association
between change in a range of socioeconomic indicators
and changing total, male, and female rates of suicide dur-
ing the period 1968-2000. Suicide plus undetermined
death was also examined in recognition of the underre-
porting of suicide in the past.

The first theory developed to explain the societal fac-
tors associated with changing national suicide rates is
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generally credited to Durkheim and his development of
the concept of ‘social deregulation’ or anomie (Durk-
heim, 1952). The various theories and findings of empir-
ical studies, in particular those investigating the associ-
ation between economic factors and suicide rates, are
well described by Lester and Yang (1997), Stack (2000a,
b), and Neumayer (2003). The choice of which socioeco-
nomic variables to examine for an association with sui-
cide has varied. In relation to the economy, unemploy-
ment has been most often considered (Webb, Glass,
Metha, & Cobb, 2002), however, significant findings
have also been reported for gross national product and
female participation in the labor force (Yang, Lester, &
Yang, 1992). The importance of alcohol in suicide is be-
coming increasingly recognized (Neeleman & Farrell,
1997; Foster, 2001) and this is reflected in the positive
associations that have been found between national alco-
hol consumption levels and suicide rates (Wasserman,
Varnik, & Eklund, 1998; Ramstedt, 2001). From the per-
spective of social deregulation, crime would seem to be
relevant but its ecological association with suicide has
rarely been examined. On the other hand, divorce has

© 2005 Hogrefe & Huber Publishers



S. Lucey et al.: Socioeconomic Change and Suicide 91

Total

Men Women

o, _ .09
10 4 0. 50000502400
D‘DDOO 0

EASR per 100,000
&
0
fe]

EASR per 100,000

00
5 {000

EASR per 100,000

i 0000990 Qo0 o
5 DQU.OQOOD

Figure 1. Irish rates of suicide and suicide plus undetermined death, 1968—2000. Note: EASR = European age-standardized rate. Empty

circles = Suicide + UD, filled circles = Suicide.

been included in many empirical studies and in the vast
majority of these it has been positively associated with
suicide, while data relating to birth rates have generally
been ignored (Stack, 2000b). The socioeconomic indica-
tors included in this study were: Unemployment rate,
gross domestic product (GDP), female labor force par-
ticipation rate, alcohol consumption levels, indictable
crime rate, marriage rate (as divorce has only recently
been legalized in Ireland), and the rate of births outside
of marriage (a potential indicator of departure from the
traditional family structure).

Method

Annual mortality data for both genders in 5-year age
groups were obtained for the period 1968-2000 from the
Irish CSO for suicide and undetermined deaths (ICD-9
codes E950-959 and E980-989, respectively). The CSO
also provided annual population data based on the na-
tional censuses or official CSO estimates as appropriate.

The following variables comprised the set of econom-
ic and social indicators: Per capita gross domestic prod-
uct based on 1995 prices; the unemployment rate; the
female labor force participation rate, which was only
available for 1971-2000; per capita expenditure on alco-
holic beverages based on 1995 prices; the marriage rate;
the percentage of births outside of marriage; and the in-
dictable crime rate. The data were derived from the rel-
evant CSO publications (Central Statistics Office,
1968-2000a, 1968—-2000b, 1968-2000c) except in the
case of indictable crime where data were derived from
the Annual Garda (Police) Reports (An Garda Siochana,
1968-2000).

Rates of suicide and undetermined death were age-
standardized to the European Standard Population (Wa-
terhouse, Muir, Correa, & Powell, 1976). All variables,
except those measured as proportions (unemployment
rate, female labor force participation rate, and percentage
of births outside of marriage), were expressed in natural
logarithms. These data were initially analyzed using
standard correlation and linear regression analyses. The
standard unit root tests (the Augmented Dickey Fuller
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tests, used to test the stationarity of the variables) indi-
cated that the socio-economic and suicide data series
were strongly trended. Time series data are often strong-
ly trended or nonstationary with the consequence that the
regression of two strongly trended data series are virtu-
ally certain to produce significant associations even if the
two series are, in fact, independent. The significance
arises as a consequence of the underlying trend in the
data. We, therefore, used standard econometric methods
for the analysis of time-series data (Enders, 1995). On
examining the time-series properties of the variables, we
found that first differences (i.e., the absolute difference
between 2 consecutive years) produced stationary or
nontrended data series. Correlation and regression anal-
ysis of these differenced data was then used to assess the
association between the socioeconomic indicators and
the suicide rates over the period, independent of any un-
derlying trends. All analyses involving suicide were rep-
licated using suicide plus undetermined death in order to
account for possible distortion of suicide trends due to
misclassification of suicides as undetermined deaths.

Results

Irish mortality rates by suicide and suicide plus undeter-
mined death are illustrated in Figure 1 for the period
1968-2000. For the first half of this period the total,
male, and female suicide rates increased steadily from a
low base rate. During this time, the addition of undeter-
mined deaths markedly increased the rates and also
somewhat diminished the gradient of the increasing
trend. This suggests a degree of underreporting of suicide
that decreased over time. In the latter half of the study
period the female rate remained stable while the total and
male suicide rates continued to rise. For the past decade,
the undetermined death rate was very low and its addi-
tion to the suicide rate had little or no effect.

Each of the indicators of social and economic change
were significantly associated with the total, male, and
female rates of suicide. The correlation coefficients were
highly significant (p < .001) and ranged in magnitude
from 0.596 to 0.903, except for weaker correlations be-
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Table 1. Results of multiple linear regression of Irish age-standardized suicide rates on seven socioeconomic variables, 1968-2000,"
based on (a) the full model’ and (b) the model arrived at by stepwise backward selection of variables.

(a) Full regression model coefficients (b) Stepwise regression model coefficients

Total suicide  Male suicide  Female suicide’ Total suicide  Male suicide  Female suicide
Gross domestic product 0.946 0.703 1.237
Unemployment rate 0.006 0.014 -0.003
Female labor force participation rate 0.028 0.028 0.028
Alcohol expenditure 0.902 0.943 0.863 1.032%%%* 1.080%%*%* 0.639%%*
Marriage rate -0.828 -0.893 0.153 —0.625* —1.134%%* 0.663*
Births outside marriage -0.034 0.020 —-0.055
Indictable crime rate 0.536* 0.393 1.081°%* 0.753%%%* 0.571°%%* 1.139%**

*p <.05; ¥¥p < .01; ##*%p < .001

'All variables, except those measured as proportions (unemployment rate, female labor force participation rate, and percentage of births
outside of marriage), were expressed in natural logarithms; > Female labor force participation data were only available for the period
1971-2000; * The coefficient estimates reported for Female labor force participation rate were obtained from the full multiple linear
regression that included all seven socioeconomic variables for the period 1971-2000. Results for the other six variables were based on
a model that excluded Female labor force participation and, hence, used data from the full study period 1968-2000; * A dummy variable
was included in this regression to account for nonnormality attributable to an outlier in 1969.

Table 2. Results of multiple linear regression of change in Irish age-standardized suicide rates on the change in seven socioeconomic
variables, 1968-2000,"* based on (a) the full model® and (b) the model arrived at by stepwise backward selection of variables.

(a) Full regression model coefficients (b) Stepwise regression model coefficients

Total suicide Male suicide Female suicide Total suicide Male suicide Female suicide

Gross domestic product —0.609 -0.946 0.422

Unemployment rate -0.020 —-0.012 —-0.055

Female labor force participation rate 0.008 0.038 -0.091

Alcohol expenditure 0.137 0.466 -0.818 0.271 0.492 0.456
Marriage rate -0.229 —-0.400 —-0.255 -0.204 —-0.465 1.934
Births outside marriage -0.039 -0.034 —0.065

Indictable crime rate 0.187 -0.077 0.969 0.359 0.167 1.966**

*p <.05; *¥p < .01; **¥*p <.001

'Variables measured as proportions (unemployment rate, female labor force participation rate and percentage of births outside of mar-
riage) were expressed as the differences of the values in successive years (i.e., X, — X,_;). All other variables were expressed as the
differences of the natural logarithm of the values in successive years (i.e., In(X,) — In(X,_,)); *Female labor force participation data were
only available for the period 1971-2000; *“The coefficient estimates reported for Female labor force participation rate were obtained from
the full multiple linear regression that included all seven socioeconomic variables for the period 1972-2000 (loss of one observation due
to first differencing). Results for the other six variables were based on a model that excluded Female labor force participation and, hence,
used data for the study period 1969-2000 (loss of one observation due to first differencing).

tween the female suicide rate and both the female labor
force participation rate (r = .445, p < .05) and the birth
rate outside of marriage (r = .494, p <.01). All socioeco-
nomic indicators, except the marriage rate, correlated
positively with the suicide rate measures.

The results of multiple linear regression of the total,
male, and female suicide rates on the seven socioeco-
nomic indicators based on the data in absolute values are
given in Table 1. For the model including all seven vari-
ables, the only independent significant associations indi-
cated were between the indictable crime rate and both the
total and female suicide rates. Stepwise deletion of vari-
ables from the regression models based on the signifi-
cance of their coefficients indicated that alcohol expen-
diture, marriage rate, and indictable crime rate were in-
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dependently significantly associated with the total, male,
and female Irish suicide rates.

The matrix of correlations between the three suicide
measures and the seven socioeconomic variables
showed no significant correlations when based on year
to year changes in the data. The correlation coefficients
ranged in magnitude from 0.009 to 0.272. The results of
multiple linear regression of changes in the suicide rates
on changes in the seven socioeconomic indicators
showed no significant associations when all seven indi-
cators were included in the model (Table 2). Regression
of changes in suicide on changes in the three indicators
that emerged in analyses of the data expressed in abso-
lute values (alcohol expenditure, marriage rate, and in-
dictable crime rate) showed no significant associations
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for the total and male suicide measures. In women,
changes in the indictable crime rate had a significant in-
dependent effect on changes in the rate of suicide (coef-
ficient = 2.0, p <.01). The regression coefficient indicat-
ed that, on average, a 1% increase in the year to year
change in indictable crime (growth rate) led to a 2% in-
crease in the growth rate of Irish female suicide. Howev-
er, there was no such significant effect on suicide plus
undetermined death in women.

Discussion

Ireland has seen a steady increase in suicide over the period
1968-2000 that occurred in parallel with rapid social
change. In terms of the seven indicators included in this
study, Ireland’s economic output increased, particularly in
the last decade when the trend of rising unemployment was
reversed. Alcohol expenditure more than doubled. Female
labor force participation increased gradually. The rate of
marriages fell steadily while births outside of marriage
became common. Using time-series analysis, we have
found no evidence that these socioeconomic trends were
the driving force behind the trends in Irish suicide. There
was a significant positive association between changes in
the indictable crime rate and changes in the female suicide
rate but the association was no longer significant when the
female rate of suicide plus undetermined death was con-
sidered. The problem of multiple comparisons must also
be considered in our interpretation of this finding.

While we considered seven social and economic indi-
cators, it is possible that other factors have contributed
significantly to changes in Irish suicide rates. Because this
was an ecological study, the results do not preclude signif-
icant associations between the socioeconomic factors con-
sidered in this study and suicide at the individual level.

A number of studies have found the effect of factors
associated with suicidal behavior at the individual level to
be modified by their ecological context. For example, the
relative risk of deliberate self-harm among ethnic minori-
ties in London was found to vary according to the ethnic
mix of their areas of residence (Neeleman, Wilson-Jones,
& Wessely, 2001). Future studies of individual risk and
protective factors should appropriately consider the eco-
logical context of the individual (Braucht, 1979).

Ireland’s increase in suicide was experienced by both
genders until 1980 as their rate of undetermined death
fell steadily, suggesting that improved recording proce-
dures may have contributed to the increasing suicide rate
(Cantor et al., 1997). The low rate of undetermined death
for Irish men and women in recent years indicates that
underreporting of suicide caused by misclassification as
undetermined death is not a significant problem (Kelle-
her et al., 1997). After 1980, the female suicide rate in
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Ireland remained relatively constant at 4-5 per 100,000
whereas the male suicide rate continued to increase
reaching 19 per 100,000 in 2000. Comparing these Irish
suicide rates to those of other European Union countries,
the Irish male suicide rate is similar to the European av-
erage, while the Irish female rate is below average. How-
ever, it has been shown that this rise in Irish male suicide
rates was in sharp contrast with decreasing male suicide
rates in most other European Union countries (Chishti et
al., 2003). Young men in Ireland have been most affected
by rising suicide rates. Between 1980 and 2000, suicide
mortality in men aged 15-34 years increased four-fold
from 6.4 to 25.3 per 100,000.

While the details of the analysis are not presented in this
paper, we found no significant association between chang-
es in the young Irish male suicide rate and changes in the
seven socioeconomic indicators used in this study. Given
that the socioeconomic data related to the total Irish pop-
ulation, the value of assessing their association with an
age-sex specific suicide rate is questionable. Unfortunate-
ly, the relevant age-sex specific socioeconomic data were
not available. This may have been particularly relevant to
alcohol as a stronger association has been found between
alcohol and suicide in men than in women (Wasserman et
al., 1998). This issue was also addressed recently in a time-
series analysis of suicide trends in England and Wales as
it relates to a wide range of variables from the social, eco-
nomic, and health domains, including prescribing of anti-
depressants (Gunnell, Middleton, Whitley, Dorling, &
Frankel, 2003). Gunnell and colleagues found that social,
economic, and health-related factors associated with sui-
cide rates varied by age and gender. It is, therefore, impor-
tant that in future ecological studies addressing this issue
in Ireland we examine age and sex specific suicide and
socioeconomic exposure data.

In summary, we have found no significant associa-
tions between major socioeconomic indicators and sui-
cide mortality in Ireland with the exception of an associ-
ation with indictable crime that may be only chance.
These findings highlight the importance of using rigor-
ous econometric methods in time-trend analyses. The
work also highlights the need for age and sex specific
data on socioeconomic indicators such as alcohol con-
sumption and the challenge of understanding trends in
suicide in its socioeconomic context.
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