
Although suicides accounted for only around 1% of the total
number of deaths in the UK in recent years,1 they are a key
contributor to premature mortality when considered from the
perspective of potential years of life lost.2 Until the late 1960s,
suicide rates in Scotland were lower than in many other European
countries, including England.3,4 Since then, the national rate in
Scotland has risen markedly and is now the highest of all the
UK countries.1,5 The purpose of this paper is to clarify in more
detail the changing patterns of suicide risk between Scotland
and England & Wales over the past five decades, as a basis for
understanding the reasons behind the trends. Most of the cross-
national comparisons for Scotland and England & Wales, such
as those by Kreitman and Crombie,4,5 were published at least
two decades ago and therefore do not explore recent trends,
whereas more recent studies cover only short periods.1,6 We built
upon some of this earlier research comparing the patterns of
suicides between Scotland and England & Wales, and greatly
extended the time scale by examining the period 1960–2008. In
particular, we investigated how gender-, age- and method-specific
rates have varied between the countries, as previous studies have
reported that suicide rates not only differed by gender and age
but are also influenced by ease of access to different suicide
methods and changing culture.7,8

Method

Suicide data

Suicide data for England & Wales were extracted from the Office
for National Statistics (ONS) The 20th Century Mortality Files (for
1960–1992),9 or obtained directly from ONS (1993–2008). Data
for Scotland were taken from the Registrar General for Scotland
Annual Reports (1961–1987, 1996–2000),10 the Vital Events
Reference Tables published by the General Register Office for
Scotland (GROS) for 2001–2008,11 or obtained directly from

GROS (1960, 1988–1995). Over the study period, mortality data
published by the ONS and its predecessor, the Office of
Population Censuses and Surveys, have been based either on year
of occurrence or year of registration,12 whereas in Scotland the
published figures have been based only on the latter. For
consistency, all the suicide data reported here are based on year
of registration and include deaths of non-residents.

Suicides are defined according to the ICD coding ranges
shown in the Appendix. The category ‘injury undetermined
whether accidentally or purposely inflicted’ was introduced in
1968. In the UK it has become customary for researchers to
include these deaths as suicides, as there is evidence that the
majority of such injuries are self-inflicted, although there is
insufficient proof to determine whether the deceased intended
to kill themselves.13–15 In our study, ‘suicides’ from 1968 onwards
include deaths from self-inflicted injury or intentional self-harm,
as well as those that are of undetermined intent. The codes
E988.8 (ICD-9) and Y33.9 (ICD-10) were excluded, as these are
used in England & Wales where the coroner’s verdict is pending,
and most of such cases are subsequently found to be homicides.1

We did, however, include Y87.0 (ICD-10, sequelae of intentional
self-harm) and Y87.2 (ICD-10, sequelae of event of undetermined
intent). Although they are not counted in the official suicide
statistics in England & Wales, they have been included in the
Scottish statistics.1 The ICD codes used to define specific suicide
methods are shown in the Appendix.

Statistical analysis

Suicide rates were calculated from population estimates for age
15 years and over, from ONS and GROS, and have been directly
age-standardised using the World Health Organization’s (WHO)
European Standard Population stratified by 5-year age strata. This
was performed for suicides at all ages (15 years and over) and
within three broad age groups (15–44 years, 45–64 years, 65 years
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and over). Gender-specific rates per 100 000 population per year
are reported throughout. For analyses stratified by age group
and suicide method, where there are larger annual fluctuations
because of small numbers, suicide rates are reported as 3-year
averages, centred on the middle year of each 3-year period. To
formally assess within- and between-nation temporal trends,
log-linear Poisson regression models were fitted, with a two-sided
significance level of P = 0.05. All analyses were conducted using
intercooled Stata software version 11.1 on Windows.

Results

Overall suicide rates

Figure 1 compares the temporal trends between England & Wales
and Scotland, with ‘undetermined intent’ deaths included in
the figures after the introduction of this category in 1968.
There was a sudden and large increase in suicide rates in 1968,
particularly in Scotland, which coincided with the crossover in
national rates between Scotland and England & Wales. Perhaps
the most striking feature is that three clear temporal phases can
be distinguished, as described below. Results from Poisson
regression models are detailed in online Tables DS1–4.

Phase 1

During 1960–1967 male suicide rates fell overall across Great
Britain, although the decline in Scotland was not statistically
significant (P= 0.07). Similarly, female suicide rates for England
& Wales fell during these years, but the changes in Scotland
were non-significant (P= 0.67). Towards the end of this first
phase, gender-specific rates converged between the countries.

Phase 2

The first phase was followed by an increase in male suicide rates
between 1968 and 1991, with the Scottish rates rising slightly

faster than those in England & Wales (P= 0.01 for test of a
difference between countries). Unlike the pattern for men, female
suicide rates in England & Wales and Scotland fell overall during
the second phase.

Phase 3

A marked divergence in trends between the countries can be seen
in the third and final phase, 1992–2008 (P50.001 for men and
P= 0.001 for women, for between-country difference). During this
period, although there was an overall decline in suicide rates for
men in England & Wales, male rates in Scotland rose between
1992 and 2002. After 2002, however, changes in the male Scottish
rates were not statistically significant (P= 0.27). Having fallen
during the second phase, female rates continued to fall during
the third phase, with a faster rate of decline being observed in
England & Wales than in Scotland (P= 0.001).

We conducted some further analyses that we have not
presented graphically. When only the suicide verdicts were
examined (with the undetermined deaths excluded), the overall
patterns were similar to those shown in Fig. 1, but the crossover
in rates between the countries occurred 2 years later for both male
and female suicide.

Age-specific suicide rates

Figure 2 shows changes in age-specific suicide rates for the age
groups 15–44 years, 45–64 years and 65 years and over. There
has been a marked increase in young adult male suicide across
Great Britain since the late 1960s, particularly in Scotland. Further
analyses by 10-year age strata revealed that the rise in male suicide
was particularly pronounced among those aged 15–34 years.
Suicide among young Scottish women also rose overall during
1968–2008, but at a much slower rate than for Scottish men,
whereas the young adult female suicide rate in England & Wales
saw an overall decline during these four decades. In contrast to
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Fig. 1 Age-standardised suicide rates 1960–2008, analysed by country and by gender. Suicide rates include deaths from self-inflicted
injury and ‘undetermined intent’.
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those aged 15–44 years, suicide rates for those aged 65 years and
over declined overall in England & Wales and Scotland and for
both genders across the period 1968–2008, particularly in England
& Wales and for women.

The three phases identified in Fig. 1 can also be seen in Fig. 2,
but the patterns within each phase were different for the three age
groups. In the early 1960s, although suicide rates for both young
men and women were higher in England & Wales than in
Scotland, there were few differences in the gender-specific rates
between the countries. This was in contrast to the pattern of
suicide in those aged 65 years and over at this time, where rates
in England & Wales were around 70% higher than in Scotland.
However, owing to the subsequent increase in young adult
suicides and decline in suicide in elderly people, this pattern
was reversed in later years, with a much bigger difference in rates
between the countries seen in young adult suicides than in suicides
by elderly people.

Method-specific rates

Figure 3 shows age-standardised suicide rates for the five most
common methods of suicide in the UK:

(a) gas poisoning

(b) solid or liquid poisoning

(c) hanging, suffocation and strangulation (for simplicity, we refer
to this as ‘hanging’ from this point onwards)

(d) drowning

(e) jumping or falling from high places.

The inclusion of ‘undetermined intent’ deaths in 1968 had a
marked impact on rates of suicide by solid and liquid poisoning
and drowning across Great Britain, especially in Scotland.

At the beginning of the study period, in 1960, gas poisoning
was the most common method used in England & Wales and
Scotland by both men and women, and nearly all of these deaths
could be attributed to the use of domestic gas. During the 1960s,
however, gas poisoning deaths fell sharply across Great Britain and
converged. Between the mid-1970s and early 1990s, deaths by gas
poisoning among men increased markedly in Scotland and England
& Wales before falling again. These ‘other’ (non-domestic) gas
poisoning deaths were much less common among women, and
the patterns of change in gender-specific rates were very similar
between the countries over the past three decades. Other suicide
methods show bigger differences in trends between the countries.
Male cases of hanging rose substantially over the study period,
with the rate of growth being particularly marked in Scotland
and among the 15–44 year age group (not shown), leading to a
divergence in trends between the countries (P50.001 for test of
a difference between countries). For women, rates of suicide by
hanging also increased overall, albeit more modestly, between
1960 and 2008, with Scotland showing a higher rate of growth
than England & Wales (P50.001). Deaths by solid and liquid
poisoning and by jumping from high places also showed divergent
trends between the countries. As with hanging, the increase in
solid and liquid poisoning suicides in Scotland between the
mid-1980s and 1991–1993 can be attributed mostly to the increase
in deaths among those aged 15–44 years.

Although Fig. 1 shows that male suicide rates in England &
Wales were consistently higher than the rates for Scottish women
over the study period, this was not always the case when analysed
according to suicide method. Figure 3(b) reveals that since 1968
rates of suicides from solid and liquid poisoning among Scottish
women have been higher than for men in England & Wales.
Similarly, suicide rates by drowning (Fig. 3(d)) and jumping
(Fig. 3(e)) were also higher for Scottish women than for men in
England & Wales during parts of the study period – between
the mid-1970s and 1980s in particular for drowning and from
the late 1990s for jumping.
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Fig. 2 Age-standardised suicide rates, 1960–2008, expressed
as 3-year moving averages: (a) ages 15–44 years; (b) ages
45–64 years; (c) age 65 years and over.
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We also examined some less common methods of suicide. The
use of firearms was relatively rare, but was more common in
Scotland than in England & Wales. The numbers who died by
cutting or piercing instruments were even smaller. Owing to the
small numbers of these deaths in Scotland each year, statistically

significant trends for men and women separately are more
difficult to establish than for the other methods reported above.
However, there has been a general increase in suicide by cutting
in the past decade, with the rate of increase being larger in
Scotland than in England & Wales. Suicide using firearms also
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Fig. 3 Age-standardised rates for the more common methods of suicide, 1960–2008: (a) gas poisoning; (b) solid or liquid poisoning;
(c) hanging, suffocation or strangling; (d) drowning; (e) jumping or falling from high places. Rates expressed as 3-year moving averages.
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increased between the early 1970s and mid-1980s, with the rate of
increase being over three times higher in Scotland than in England
& Wales. Deaths from firearms, however, subsequently fell in Scot-
land and England & Wales and converged by the end of the study
period.

Discussion

At the start of the period under review, the suicide rate in England
& Wales was higher than the rate in Scotland. National suicide
rates converged and crossed over at the end of the 1960s, and then
diverged markedly over the next four decades. Over the study
period, three distinct phases of changing temporal trends could
be distinguished: 1960–1967, 1968–1991 and 1992–2008. Much
of the divergence in rates since the early 1990s was driven by
the marked increase in young adult male suicide and in particular
deaths by hanging among this group in Scotland. Unlike the
patterns of young adult suicide, suicide rates in elderly people
declined overall from the late 1960s across Great Britain and in
both genders, particularly in England & Wales and for women,
further contributing to the overall divergence in rates. Intro-
duction of the ‘undetermined intent’ category of classifying
unnatural deaths in 1968 had a significant impact on suicide
statistics across Great Britain, especially in Scotland.

Likely explanations and comparison
with previous evidence

The large, sudden increase in suicides in 1968, when deaths of
undetermined intent were included, suggests that many possible
suicide deaths could have occurred in earlier years but had not
been classified as such. The extent of any underreporting before
1968 also appears to be more pronounced in Scotland, and for
deaths from solid and liquid poisoning and drowning. These
deaths had been reported as being more likely to be designated
as ‘undetermined intent’ compared with those resulting from
‘active’ methods such as hanging, jumping or firearms.15,16

Comparison of the mortality rates from domestic accidents
between the countries during 1961–1967 reveals that, although
suicide rates were lower in Scotland than in England & Wales,
mortality rates for domestic accidents were around 70% higher
for men and 30% higher for women in Scotland.10 It therefore
seems plausible that a significant number of the probable suicides
in Scotland were classified as accidents prior to 1968, and that
suicides there had therefore been underestimated.17

The marked decline in gas suicides among men and women in
England & Wales and Scotland during the 1960s was associated
with the detoxification of domestic gas.18 Crombie has previously
argued that the convergence of the national suicide rates occurred
because of differences in falls in rates for people aged 45 years or
over, and not because of differences in frequency and decline of
coal gas suicides.5 In agreement with this earlier study, our
analysis has shown that differences in the rates of change among
those aged 45 years and over between the countries had
contributed to the convergence. Our results, however, additionally
suggest that much of the convergence could be explained by the
differences in the rates of change in solid and liquid poisoning
and hanging deaths between the countries.

The small divergence in trends between the countries during
the second phase was the result of the slightly faster rates of
increase in middle-aged (45–64 years) suicides in Scotland than
in England & Wales, and not because of changes in the incidence
of young (15–44 years) or elderly (65 years and over) suicides.
Analysis by suicide method additionally reveals that the increases
in gas poisoning suicides between the mid-1970s and early 1990s
did not contribute to the small divergence in suicide trends during

this period, as there was no significant difference between the
countries in the rates of increase in these deaths. Much of the
divergence during the second phase was instead associated with
the differences in rates of change between the countries in deaths
from solid and liquid poisoning, hanging, and jumping from high
places. Unlike in the 1960s, nearly all of these gas poisoning deaths
in later years were from motor vehicle exhaust gas as opposed to
domestic gas.8,19

The marked divergence in national suicide trends during the
third temporal phase, between 1992 and 2008, was mostly
associated with the increase in young adult male suicides in
Scotland and the decline in suicide among all age groups in
England & Wales. Following the introduction of the legislation
in 1993 that required all new petrol vehicles to be fitted with
catalytic converters,20 suicides from motor vehicle exhaust gas
poisoning fell. It has previously been reported that the fall of these
deaths in England & Wales resulted in an overall reduction in the
male suicide rate in the country, despite the rise in hanging deaths
during the same period.20 In Scotland, however, the fall in suicide
from motor vehicle exhaust gas among men did not lead to a
decrease in overall suicide rates in the country.21,22 The decline
of these gas poisoning deaths was offset by increases in suicide
by hanging, contributing to the overall divergence in suicide rates
between the countries over time.

The reasons for the marked differences in suicide rates by
drowning and jumping between Scotland and England & Wales
are unclear. Proximity to water and high-rise structures alone is
unlikely to account for these differences, as the choice of method
used is complex and cannot always be explained by ease of access
alone. Further investigation is needed to explore the reasons
behind these differences.

Strengths and limitations

We have presented an up-to-date examination of the changing
patterns in suicide risk between Scotland and England & Wales.
We have also combined deaths from self-inflicted injury with
those of undetermined intent in our analysis, thus presenting
more accurate estimates of the total probable suicides.13–15 This
is unlike most other reported cross-countries comparisons, which
only included mortality data from self-inflicted injury, and thus
would have underestimated the suicide rates across Great Britain
– particularly in Scotland – during the early period.5,6,23,24

The mortality data used in this study cover four ICD versions.
Double-coding exercises have previously concluded that these
changes have had no impact on the overall number of suicides
or deaths classified as undetermined intent.25–28 A limitation of
this study, however, is the use of mortality data based on year of
registration of death, as opposed to year of occurrence. Although
there is no delay in the initial registration of suicide and suspected
suicide in Scotland, the registration of these deaths in England &
Wales is often delayed pending a verdict from the coroner’s
inquest.1 This poses a potential time-lag issue when comparing
death rates between the countries in a particular year. We do
not, however, believe that this is likely to have influenced our main
findings and conclusions.

Implications

Identifying the changing patterns of suicide trends between
Scotland and England & Wales is an important first step towards
a better understanding of the underlying explanations. It has
previously been suggested that the variation in suicide rates
between the countries in the late 1960s could be a result of their
different ascertainment procedures for unnatural deaths, and
perhaps also the differences in their working definitions of
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suicide.4,13 It is, however, extremely unlikely that they could
explain the marked increase in differentials, especially since the
early 1990s. Socioeconomic deprivation and unemployment have
previously been shown to be associated with increases in suicide
risks,29–31 and variations in these factors may therefore have
contributed to the between-country differences in suicide rates.
Hanlon et al, however, found that deprivation has been
accounting for less of the excess mortality (from all causes) in
Scotland compared with the rest of Great Britain over the past
few decades.32 The causes of this decreasing influence of socio-
economic deprivation on the mortality differential between
Scotland and England & Wales – the ‘Scottish effect’ – are unclear,
although deindustrialisation and changes in political context,
leading to social, cultural and economic disruption, have been
suggested as some of the most likely explanations.33 In addition,
heavy drinking has been shown to increase risks of suicide,
irrespective of other psychiatric disorders.34 It is, therefore,
possible that any between-country variations in the patterns of
alcohol consumption may have contributed to the differentials
in suicide risks. Further investigation is needed to determine the
importance of these social and behavioural factors, and why they
seem to have a particularly strong impact on suicide risk among
young Scottish men.

We have also shown that suicide rates are dependent on
changes in the availability and lethality of different methods.
During the study period these changes included the detoxification
of domestic gas,18 the replacement of barbiturates with the less
toxic benzodiazepines,35 the compulsory fitting of catalytic
converters in new petrol vehicles from 1993,20 the introduction
of the legislation in 1998 on restricting the pack size of
paracetamol and salicylates,36 and the withdrawal of co-proxamol
in 2005.37 It is unlikely that these national changes alone can
account for the diverging suicide trends, as they were implemented
at the same time across Great Britain. One of the key changes in
methods used during the study period, however, was the marked
increase in suicide by hanging, particularly among young men in
Scotland. This is of particular concern as hanging has high case
fatality and is difficult to prevent, except within institutional
settings.38 It has been proposed that population-based initiatives
would be the most useful way to tackle the increase of suicide
deaths by hanging, to counter the perception of hanging as a
‘clean, painless and rapid method that is easily implemented’.38,39
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Appendix

The World Health Organization International Statistical Classification of
Diseases and Related Health Problems coding ranges used to define death

by suicide are shown in Table A1 and the codes used to define specific

suicide methods are shown in Table A2.
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Table A1 International Classification of Diseases (ICD)

coding ranges used to define death by suicide

Period

ICD

versiona ICD codes Description

1960–1967 ICD-7 E970–E979 Suicide and self-inflicted injury

E963 Late effect of self-inflicted injury

1968–1978 ICD-8 E950–E959 Suicide and self-inflicted injury

E980–E989 Injury undetermined whether

accidentally or purposely inflicted

1979–1999

(Scotland)

1979–2000

(England &

Wales)

ICD-9 E950–E959

E980–E989

(excluding

E988.8)

Suicide and self-inflicted injury

Injury undetermined whether

accidentally or purposely inflicted

2000–2008

(Scotland)

2001–2008

(England &

Wales)

ICD-10 X60–X84

Y10–Y34

(excluding Y33.9)

Y87.0

Y87.2

Intentional self-harm

Event of undetermined intent

Sequelae of intentional self-harm

Sequelae of event of undetermined

intent

a. World Health Organization. International Statistical Classification of Diseases
and Related Health Problems. ICD-7, 1955; ICD-8, 1967; ICD-9, 1978; ICD-10, 1992.

Table A2 International Classification of Diseases (ICD)

coding ranges used to define specific suicide methods

Method of suicide ICD versiona ICD codes

Solid or liquid poisoning ICD-7 E970, E971

ICD-8 E950, E980

ICD-9 E950, E980

ICD-10 X60–X65, X68–X69

Y10–Y15, Y18–Y19

Gas poisoning ICD-7 E972–E973

ICD-8 E951–E952, E981–E982

ICD-9 E951–E952, E981–E982

ICD-10 X66–X67, Y16–Y17

Hanging, suffocation

and strangulation

ICD-7

ICD-8

ICD-9

ICD-10

E974

E953, E983

E953, E983

X70, Y20

Drowning ICD-7 E975

ICD-8 E954, E984

ICD-9 E954, E984

ICD-10 X71, Y21

Firearms and explosives ICD-7 E976

ICD-8 E955, E985

ICD-9 E955, E985

ICD-10 X72–X75, Y22–Y25

Cutting and piercing

instruments

ICD-7

ICD-8

ICD-9

E977

E956, E986

E956, E986

ICD-10 X78, Y28

Jumping or falling

from high places

ICD-7

ICD-8

E978

E957, E987

ICD-9 E957, E987

ICD-10 X80, Y30

Other or unspecified

methods

ICD-7

ICD-8

E979, E963

E958–E959, E988–E989

ICD-9 E958–E959, E988–E989

ICD-10 X76–X77, X79, X81–X84

Y26–Y27, Y29, Y31–Y34

a. World Health Organization. International Statistical Classification of Diseases
and Related Health Problems. ICD-7, 1955; ICD-8, 1967; ICD-9, 1978; ICD-10, 1992.
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