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FIG 1-Trends in unemployment
among men and women in
Scotland, 1976-86
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FIG 2-Trends in suicide ofmen
and women aged 25-64, 1976-86
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Abstract
To establish whether a correlation exists between
unemployment and suicide the trends in the rates of
both among men in Scotland during 1976-86 were
studied. Both rates showed rapid increases in the
late 1970s and then much slower increases after
1982. In contrast, among women, although the rate
of unemployment followed a similar pattern, there
was a gradual fall in the rate of suicide. The trends
in regional unemployment for men during 1971-81
were compared with the suicide rates for the period
before the increase (1974-7) and the period after
the rapid increase (1983-6). No association was
observed between trends in suicide and unemploy-
ment when analysed by health board areas or
aggregates of local government districts.
These data do not support the hypothesis that the

rise in unemployment is a direct cause of the rise in
suicide rates among men.

Introduction
Studies have shown that after a period of relative

constancy in the early 1970s suicide rates among men
rose considerably in the late 1970s.' This rise took
place against a background of increasing unemplov-
ment, and evidence for an association between suicide
and unemployment is growing.4 Whether the relation
is directly causal at the individual level is, however,
unclear, and there are inconsistencies in the association
between unemployment and suicide nationallv and
regionally.4' To determine the extent to which the
recent increases in suicide rates were related to changes
in unemployment I studied the national and regional
trends in Scotland.

Methods
Unemployment data -National unemployment rates

for 1976-86 were taken from three issues of the
Unemployment Gazette (January 1982, January 1985,
and February 1988). Regional data for 1981 were
obtained from the census; those for 1971 were
extracted from a magnetic tape of the 1971 census
provided by the Registrar General (Scotland), in which
the data had been recast to the geographical units of the
reorganisation of local government in 1974.

Suicide data- Details of each death from suicide
(International Classification of Diseases codes
E950-959) were extracted from a magnetic tape pro-
vided by the Registrar General (Scotland) as described
elsewhere.4 The age range 25-64 was used for all
analyses. This restricted age range was selected
because it has shown a greater rate of increase in
suicide3; older people were excluded because most of
them are retired. Deaths were aggregated to local
government districts and health board areas by using
the postcode directory. Because of their small popula-
tions the three island health boards (Shetland, Orkney,
and the Western Isles) were combined into a single
unit.

Population data and mortality-Population data were
obtained from the annual reports of the Registrar

General (Scotland) for the calendar years 1974-86.
Mortality was expressed per 100 000, and the rates for a
period of years used the average population for the data
aggregated over that period.

Statistical methods- Spearman's rank correlation
coefficient was used to assess the relation between
unemployment and suicide.

Results
Figure 1 shows the trends in unemployment for men

and women during 1976-86. Some care has to be taken
in interpreting these trends because of changes in
the definition of unemployment. This effect was
minimised by obtaining data for which changes in
definition occurred only in 1982 and 1985. The first
change resulted in a fall of about 0-5% in the un-
employment rate and the second a fall of 2%. When the
equivalent data for 1983 and 1984 with the 1985
definition were studied the small upward trend during
1982-4 continued through to 1986. Three periods of
increase were evident: a period of rapid rise during
1979-81, a period before this (1976-78), and a period
afterwards (1982-6).

Figure 2 shows the trends in suicide rates over the
same period with data for men and women aged 25-64.
For men there was a distinct increase in the rate, which
began in the late 1970s and was largely over by 1982.
The starting point of the rapid increase cannot be
precisely identified because of the year to year fluctua-
tions in the rates. In contrast, the suicide rates for
women showed a small overall fall over the period of
rising unemployment. Similar analyses of the age
ranges 15-54 and 15 and over (data not shown) led to
identical patterns.
The rank correlation between suicide and un-

employment among men was 0 81 (p<O 01). To assess
the consistency of the association the trends in suicide
and unemployment in the 13 health board areas were
examined. Published regional data on unemployment
from the 1971 and 1981 censuses were used, and the
increase in unemployment rates was compared with
the increase in suicide from 1974-7 (the period before
the rapid rise in unemployment) to 1983-6 (the period
after the rapid rise). Figure 3 shows no association
between the increase in suicide and that in unemploy-
ment (rank correlation r=0 10). Further analysis of
the data from different periods showed that there were
weak negative associations between the unemployment
and suicide rates before the rapid rise; the rates of both
after the rapid rise; and the suicide rates after the rapid
rise with the rise in unemployment rates (1971-81)
(table I).

Because regions are large and internally hetero-
geneous in terms of changes in unemployment, data
were obtained for the 56 local government districts.
Because they were too small individually to provide
stable suicide rates they were aggregated into five
groups on the basis of their unemployment rates in
1981; no association with suicide rate was observed
(table II). These rates were based on comparatively
large numbers of events and large populations, as
evidenced by their small standard errors, so that the
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TABLE I-Association between sticide and unemployment rates in different periods

Time period of data Rank correlation coeftficient

Stuiiic iUnemployment Mecn %Wnomen

1974-7 (Bcforc rapid rise*) 1971 -018 -0104
1983-4 (Aftcr rapid rise*) 1981 -028 -016
1983-6 1971-81 -0-24 -0 10

(Absolute increase)
Increase ( before to after rapid rise*) 1971-81 0 10 0-06

(Absolute increase)

*Rapid rise occurred during 1979-8 1.

TABLE II-AMean (SE) szicide ratesIlOO 000 men, 1983-6, for districts aggregated into fifths by their
unemplovmentt rates

Ranked district aggregates*
Time period of
unemployment 1 2 3 4

1981 204(180) 25-5(225) 214(133) 222il50) 19X8 -11)
Increasc1971-81 21 0(1 67) 21-7(1-53) 250 (182) 19-7151 2051-11)

*Unemployment rates wcrc lowest in group I and highest in group 5.

absence of an increasing suicide rate with increasing
unemployment rate was not due to sampling variation.
A similar pattern was observed when aggregation was
by the increase in unemployment during 1971-81.
Both methods of aggregation showed that the highest
grade of unemployment was related to the lowest or
next to lowest suicide rate.
The impact of an increased unemployment rate

might depend on the original rate. To investigate this
the local government districts were divided into four
groups according to initial unemployment (low or
high) and whether they had a low or high increase in
unemployment. The increase in suicide rates from
1974-7 to 1983-6 was of a similar magnitude in the four
groups (table III). The group of districts with low
unemployment in 1971 but that experienced a high
increase in unemployment to 1981 had overall the
largest increase in suicide, but this was not significantly
different from the increases in the other groups.

TABLE III-Mean (SE) increase* in suicide rateslIO 000 men for
districts grouped by initial unemplovment rates (1971) and change in
unemployment rate (1971-81) among men

1971 Uttemployment rate
Increase in unemployment

1971-81 <5 7 -5 7

<4-8 6-6 1-87) 5-9 2-01L
:4-8 94(2-72) 7-0(1 21)

*Increase from 1974-7 to 1983-6.

201

-4-

Discussion
This study found a remarkable correlation between

the trends in unemployment and suicide rates in men:
the periods of a rapid increase in the rates and
the subsequent slower increase coincided exactly. A
simplistic interpretation would be that an increase in
unemployment brings about an immediate increase in
suicide. The hazards of imputing causation from
correlation between trends over time in rates, however,
are too well known for the observation to be considered

* other than interesting. The pattern is, however, con-
sistent with that in the United States and with that in
Britain when the confounding effect of the fall in the
number of suicides by coal gas is removed.4

* The data for women contrast with those for men;
although there was a rise in reported unemployment

4 6 8 10 coincident with that for men, the suicide rates showed
iemployment 1971 81 a small decrease. The interpretation of unemployment
,ion between among women may be complicated by changes in the

c3idiencrease in numbers of women registering as unemployed (as
It during 1971-81 opposed to simply being unemployed). A detailed
Poard areas comparison of unemployment among men and women

in Britain, however, concluded that women have
experienced comparable increases in unemployment
to men.' The relation between unemployment and
suicide in women is unclear. In Platt's review only
five of the 30 studies that compared time trends
specifically mentioned women.4 One significant posi-
tive and one significant negative association between
unemployment and suicide were found. Smith also
emphasised that the association between suicide and
unemployment is, at best, weak among women.' The
importance of comparing trends among men and
women lies in what it could show about possible causal
mechanisms. For example, if loss of social contact or
poorer financial circumstances were the important
factors then effects of unemployment on both men and
women might be expected. If loss of selfesteem was the
important factor then men, with their traditional role
of breadwinner, might be affected to a greater extent.
The size of the increase in the national suicide rate

among men (about 50% during 1976-86) suggests that a
similar association with unemployment should be seen
regionally. Although many previous studies reviewed
by Platt failed to find consistent effects regionally, they
used data from earlier periods, when possible associa-
tions would have been much weaker.4 The analyses of
recent data in this study, however, failed to show an
effect both within health board areas and within the
much smaller and more internally homogeneous local
government districts. Moser et al provided suggestive
evidence of an association in England and Wales
(divided into three regions) during 1971-81.9 Another
study found a weak non-significant association
between the increase in long term unemployment from
July 1980 to July 1981 and the trend in suicide rates
during 1975-83."' Overall the pattern was not as strong
as might have been expected given the recent increase
in suicide and unemployment rates.
The apparent lack of an association between un-

employment and suicide regionally, is in contrast with
the findings both nationally and individually.4 The
strongest evidence at the individual level comes from
the Office of Population Censuses and Surveys' longi-
tudinal study, which showed a twofold to threefold
increase in suicide among the unemployed." 12
Explanations for these conflicting findings might be
regional differences in the meaning and impact of
unemployment. The stated unemployment rates are
net rates based on sizable flows in and out of employ-
ment" so that regions with similar net rates may
have greatly different numbers of people unemployed.
Furthermore, the impact of unemployment may
depend on the chances of re-employment and on local
attitudes to employment state. Finally, some types of
unemployment, such as the closure of a local steel
works or coal mine, may have a different impact from
others, such as the loss of self employment or the
closure of a small business. These factors might vary
independently at a regional level, helping to conceal
the association visible at the national level. An alterna-
tive explanation is that national unemployment rates
are simply a marker for economic recession and
some factor (or factors) associated with this influences
suicide rates.4 This other factor may not follow the
same regional distribution as unemployment.

In conclusion, I found an association between trends
in unemployment and suicide rates among men nation-
ally but not regionally. These data do not support a rise
in unemployment being a direct cause of the recent
large increase in suicide among men.

I was supported by the Scottish Home and Health Depart-
ment, and the data on suicide were obtained while I was at the
cardiovascular epidemiology unit, Ninewells Hospital. I
thank Professor C Florey for helpful comments on this
manuscript.
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Abstract
To examine the association between cigarette
smoking in adults and serum lipid and lipoprotein
concentrations the results of 54 published studies
were analysed. Overall, smokers had significantly
higher serum concentrations of cholesterol (3.0%),
triglycerides (9-1%), very low density lipoprotein
cholesterol (10-4%), and low density lipoprotein
cholesterol (1.7%) and lower serum concentrations
of high density lipoprotein cholesterol (-5-7%) and
apolipoprotein Al (-4.2%) compared with non-
smokers. Among non-smokers and light, moderate,
and heavy smokers a significant dose response effect
was present for cholesterol (0, 1-8, 4-3, and 4-5%
respectively), triglycerides (0, 10-7, 11-5, and 18.0%),
very low density lipoprotein cholesterol (0, 7-2, 44.4,
and 39-0%), low density lipoprotein cholesterol (0,
-1-1, 1-4, and 11-0%), high density lipoprotein
cholesterol (0, -4-6, -6-3, and -8.9%), and apolipo-
protein AI (0, -3-7 and -5-7% in non-smokers and
light and heavy smokers).
These dose response effects may provide new

evidence for a causal relation between exposure to
cigarette smoke and changes in serum lipid and
lipoprotein concentrations whether as a direct result
of physiological changes or of dietary changes
induced by smoking. Adequate prospective data to
estimate the excess risk of coronary artery disease
existed only for cholesterol concentration. When
that information was combined with data from the
present study, and given that smokers as a group
face an average overall excess risk of coronary
artery disease of 70%, it was estimated that the
observed increased serum cholesterol concentration
in smokers may account for at least 9% of that
excess risk. Furthermore, the dose response effect
of smoking on seruim cholesterol concentration
suggests a gradient of increased absolute risk of
coronary artery disease between light and heavy
smokers.

Introduction
Cigarette smokers have a higher risk of coronary

artery disease than non-smokers. Several possible
explanations have been offered for this association,
including altered blood coagulation,' impaired integrity
of the arterial wall,2 and changes in blood lipid and
lipoprotein concentrations.' 2 We examined the last of
these explanations by analysing the extent to which
published data support a relation between smoking
and altered serum lipid and lipoprotein concentrations

in adults.3 56 We then used information from this
analysis to estimate the excess risk of coronary artery
disease associated with smoking that may be accounted
for by changes in serum cholesterol concentrations.

Methods
DATA COLLECTION

Articles relating to the effects of long term cigarette
smoking on serum concentrations of cholesterol,
triglycerides, very low density lipoprotein cholesterol,
low density lipoprotein cholesterol, high density lipo-
protein cholesterol, and apolipoprotein Al in adults
were identified by using the Medline search facility
(1966-87) and the database of the Office on Smoking
and Health (United States Department of Health and
Human Services, Rockville, Maryland). The reference
lists of these articles were then reviewed to identify
additional studies. Data from these sources were
grouped into the following categories as defined by the
original authors: non-smokers, all current smokers,
and light, moderate, and heavy current smokers. In
most studies lipid concentrations were not adjusted by
the original authors for variations in age, sex, weight,
alcohol consumption, or physical activity. Several,
however, were adjusted for one or more of these
variables." 11 24 25 28 30 31 34 4049 52 Three of these studies
provided both adjusted and unadjusted data, and there
was no qualitative difference between the two.'52425 A
fourth study presented unadjusted data but reported
that adjustment did not affect the results.5. For these
reasons we did not make distinctions according to age,
sex, or other population variables in the present
analysis. When population subgroups other than
groups exposed to cigarette smoke were reported we
calculated a weighted mean for each available variable
and used this value in the analysis.
Mass unit data were required for the present analysis

so those studies in which the data were reported solely
in the form of regression coefficients were excluded.
Eleven of the studies included in this analysis presented
data in terms of mass units and as regression co-
efficients. Such data were available for all of the
variables discussed in the present report with the
exception of very low density lipoprotein cholesterol;
in each case the conclusions drawn did not differ
between the two methods of analysis. We also excluded
studies that contained insufficient data for analysis,
such as those that omitted the number of subjects in
each category of smoking and those that investigated
ex-smokers, pipe or cigar smokers, or the short term
effects of smoking.

784 BMJ VOLUME 298 25 MARCH 1989


