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Abstract

Objectives To investigate the mental health, substance use, educational,
and occupational outcomes of adolescents who self harm in a general
population sample, and to examine whether these outcomes differ
according to self reported suicidal intent.

Design Population based birth cohort study.

Setting Avon Longitudinal Study of Parents and Children (ALSPAC), a
UK birth cohort of children born in 1991-92.

Participants Data on lifetime history of self harm with and without suicidal
intent were available for 4799 respondents who completed a detailed
self harm questionnaire at age 16 years. Multiple imputation was used
to account for missing data.

Main outcome measures Mental health problems (depression and
anxiety disorder), assessed using the clinical interview schedule-revised
at age 18 years, self reported substance use (alcohol, cannabis, cigarette
smoking, and illicit drugs) at age 18 years, educational attainment at
age 16 and 19 years, occupational outcomes at age 19 years, and self
harm at age 21 years.

Results Participants who self harmed with and without suicidal intent
at age 16 years were at increased risk of developing mental health
problems, future self harm, and problem substance misuse, with stronger
associations for suicidal self harm than for non-suicidal self harm. For
example, in models adjusted for confounders the odds ratio for
depression at age 18 years was 2.21 (95% confidence interval 1.55 to
3.15) in participants who had self harmed without suicidal intent at age
16 years and 3.94 (2.67 to 5.83) in those who had self harmed with
suicidal intent. Suicidal self harm, but not self harm without suicidal
intent, was also associated with poorer educational and employment
outcomes.

Correspondence to: B Mars becky.mars@bristol.ac.uk

Conclusions Adolescents who self harm seem to be vulnerable to a
range of adverse outcomes in early adulthood. Risks were generally
stronger in those who had self harmed with suicidal intent, but outcomes
were also poor among those who had self harmed without suicidal intent.
These findings emphasise the need for early identification and treatment
of adolescents who self harm.

Introduction

Self harm in adolescents is an important public health concern,
with community studies from around the world reporting a
lifetime risk of 13-18%."” Despite this high prevalence, little is
known about the longer term relevance of self harm in
adolescents for outcomes in early adulthood. Existing follow-up
studies have typically been conducted in small clinical
samples®; however, clinical presentation occurs in less than
20% of adolescents who self harm in the community.>*

In one of the few longitudinal population studies to examine
the course of self harm, Moran et al'® found that risk declined
during late adolescence, with most adolescents who self harmed
reporting no further acts in adulthood. Other longitudinal studies
have focused on suicidal self harm (suicide attempts) in
adolescence and report associations with a range of adverse
outcomes in adulthood, including an increased risk of psychiatric
disorder, substance misuse, and future self harm." '> However,
suicide attempts comprise a relatively small proportion of self
harm acts, and the longer term outcomes associated with
non-suicidal self harm are not known.

The extent to which self harm with and without suicidal intent
represent distinct concepts or more or less extreme versions of
the same behaviour is a source of debate.”"” Although
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researchers have begun to investigate whether there are
differences in cause between these behaviours,'®? we are not
aware of any studies that have examined whether there are
differences in outcomes, other than for repetition of self harm.

In a community sample we investigated the outcomes in early
adulthood of self harm with and without suicidal intent in
adolescence. We also examined whether there are differences
in outcomes among adolescents who self harmed with and
without suicidal intent.

Methods

Sample

The Avon Longitudinal Study of Parents and Children
(ALSPAC) is an ongoing population based birth cohort study
examining influences on health and development across the life
course. The core enrolled sample consists of 14 541 pregnant
women resident in the former county of Avon in south west
England (United Kingdom) with expected delivery dates
between 1 April 1991 and 31 December 1992.*' Of the 14 062
live births, 13 798 were singletons or first born of twins, and
were alive at 1 year of age. Participants have been followed up
regularly since recruitment through questionnaires and
attendance at research clinics. Information about ALSPAC is
available on the study website (www.bristol.ac.uk/alspac), which
includes details of all available data through a fully searchable
data dictionary (www.bris.ac.uk/alspac/researchers/data-access/
data-dictionary). Written informed consent was obtained from
participants after the procedures had been fully explained.

We examined mental health and substance use outcomes at age
18 years, educational, and occupational outcomes at age 16 and
19 years, and self harm at age 21 years among 4799 participants
who completed a detailed self report questionnaire on self harm
at age 16 years: mean age 16 years and 8 months (SD 3 months).
The postal questionnaire was sent to 9383 participants, of whom
4855 (51.7%) returned it and 4810 completed the self harm
items. Data on lifetime suicidal intent accompanying self harm
was missing for 11 respondents (figurel/). Characteristics of the
subsample that responded to the self harm questionnaire have
been described in detail elsewhere.” Those who returned the
questionnaire were more likely than those who did not to be
female and white and to have lower parity (assessed during
pregnancy), a mother with higher education (assessed during
pregnancy), a higher household income, and a higher parental
social class (assessed during pregnancy), and less likely to have
experienced over-crowding (assessed during pregnancy) (see
supplementary tables 1a and b).

Exposure measure
Self harm

The self report questions used to assess lifetime history of self
harm at age 16 years were based on those used in the Child and
Adolescent Self harm in Europe Study.* We classified
participants as having a history of self harm who responded
positively to the item “have you ever hurt yourself on purpose
in any way (for example, by taking an overdose of pills or by
cutting yourself)?” Two additional questions were used to
identify those who had self harmed with suicidal intent; we
classified participants as such if they selected “I wanted to die”
as a response option to the question “Do any of the following
reasons help to explain why you hurt yourself on that (the most
recent) occasion?” or they responded positively to the question
“On any of the occasions when you have hurt yourself on
purpose, have you ever seriously wanted to kill yourself?” We

refer to those who self harmed with suicidal intent at some point
during their lifetime as having “harmed with suicidal intent”
but recognise that many individuals in this group will have also
engaged in non-suicidal self harm.”*

Establishing suicidal intent accompanying an episode of self
harm is problematic, particularly when assessed retrospectively,
as reports can be influenced by current mood state and may
change over time. In line with previous research,'” we classified
self harm behaviours in which there was any evidence of self
reported intent to die as suicidal self harm.

Outcome measures
Mental health and future episodes of self harm

Participants were assessed for depressive disorder and anxiety
disorder (generalised anxiety disorder, panic disorder, phobia,
social anxiety disorder) in the research clinic at age 18 years
(mean age 17 years and 9 months (SD 4 months) using the
computerised version of the clinical interview schedule-revised.”
This derives diagnosis according to criteria from the
international classification of diseases, 10th revision. Agreement
between the self administered computerised version and the
interviewer administered versions of the clinical interview
schedule-revised is close.”**® Sixty nine per cent of those with
information on self harm with and without suicidal intent at age
16 years attended the clinic at age 18 years (n=3313/4799). We
excluded from the analysis the 114 participants who completed
the clinical interview schedule-revised less than six months after
the self harm questionnaire at age 16 years.

Self harm in the past year was assessed through self report
questionnaire sent to participants at age 21 years: mean age 20
years 11 months (SD 6 months). We assessed the lifetime history
of self harm with the same item used in the previous
questionnaire assessment at age 16 years “have you ever hurt
yourself on purpose in any way (for example, by taking an
overdose of pills or by cutting yourself)?” Participants who
responded positively were then asked a further question about
when they last harmed themselves (response options: In the last
week/more than a week ago, but in the last year/more than a
year ago). We dichotomised this response to create a binary
indicator of self harm in the past year. Participants were not
asked about suicidal intent during the past year. Sixty five per
cent of those with information on self harm with and without
suicidal intent at age 16 years returned the questionnaire at age
21 years (n=3128/4799).

In secondary analyses we examined associations between self
harm with and without suicidal intent at age 16 years and future
hospital admissions for self harm (between the time of
questionnaire completion and 31 March 2012). This analysis
was conducted in a subset of the sample (n=2363) who
consented to data linkage with the hospital episode statistics
database.”

Substance use

We also collected information on substance use at age 18 years
through self administered computer assisted interviews and
included measures of harmful drinking, problem cannabis use,
regular smoking, and illicit drug use. We used the 10 item
alcohol use disorders identification test to assess harmful
drinking.”® A cut-off of 16 or more was used to indicate harmful
use.”' Problem cannabis use was measured using the six item
cannabis abuse screen test,”> which assesses cannabis
consumption in the previous 12 months and focuses on
difficulties controlling use and associated health and social
impairment. All items are answered on a 5 point scale (0 never,
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1 rarely, 2 from time to time, 3 fairly often, and 4 very often).
A response of fairly often or very often to any of the six items
was used to indicate problem cannabis use.” We derived
information on smoking using a series of questions. Participants
who responded positively to the questions “having ever smoked”
and “having smoked in the past 30 days” were asked to indicate
whether they smoked weekly. Response to this item was used
as a binary indicator of regular smoking. We classified
participants as having used illicit drugs other than cannabis if
they indicated they had used any of the following substances
over the past 12 months: cocaine, amphetamines, inhalants,
sedatives, hallucinogens, or opioids.

Educational and occupational outcomes

Educational attainment or achievement was assessed through
the general certificate of secondary education (GCSE) and
advanced level (A level) qualifications. GCSEs are qualifications
usually obtained at the end of compulsory schooling in Great
Britain, at age 16 years, and are graded from A*-G. A levels
are typically taken at age 18 years, after compulsory school
examinations. A minimum of three A levels is usually required
for university entrance. In the United States these qualifications
are loosely comparable to a general high school achievement
test (GCSE) and a college entrance examination, such as the
scholastic achievement test (A level). We obtained GCSE results
from the national pupil database key stage 4 dataset, recording
pupil census and assessment data for all pupils in English
government maintained schools.”’ We dichotomised participants
according to whether they obtained five or more GCSE (or
equivalent) qualifications at grades A*-C; a nationally
recognised threshold of attainment. Since we assessed the
lifetime history of self harm at age 16 years and the age of onset
was not known, it is possible that GCSE examinations may have
preceded or occurred concurrently with self harm at baseline
for some participants.

We assessed A level results through self report questionnaire.
The mean age of respondents was 18 years and 8 months; for
simplicity we refer to this as age 19 years. Participants were
classified according to whether or not they had achieved three
or more A level qualifications. Participants were also asked
about current enrolment in education or training and current
employment status. We combined responses to these two items
to identify those not in education, employment, or training
(NEET). In line with the definition used by the Office for
National Statistics,* participants who were not in full time or
part time education or in training were classified as NEET if
they were unemployed or otherwise economically inactive (not
in employment but not actively seeking work). Fifty six per cent
of those with information on self harm with and without suicidal
intent at age 16 years returned the questionnaire at age 19 years
(n=2707/4799).

Possible confounders

In additional analyses we controlled for the possible confounding
effects of socioeconomic position and previous symptoms of
depression. Socioeconomic position was assessed through
maternal questionnaire in pregnancy and included highest
maternal educational attainment, we used four categories:
university degree; A level or advanced level (which are after
compulsory school qualifications); O level, or ordinary level
(which are academic qualifications taken at the end of
compulsory schooling. O levels are now defunct in the United
Kingdom and have been replaced by GCSE examinations); and
less than O level, which includes any other qualifications of a
lower academic standard or no qualifications at all), and social

class (professional or managerial or other occupations. We used
the highest of maternal or paternal social class). We assessed
symptoms of depression at age 13 years using the short mood
and feelings questionnaire.”” Owing to the well established
association of 1Q with both self harm and school performance,
we additionally controlled for child IQ when investigating
educational and occupational outcomes. We assessed child 1Q
at age eight years using the Wechsler intelligence test for
children, third edition.*

Statistical analysis

Logistic regression was used to examine associations between
self harm with and without suicidal intent at age 16 years and
each of the mental health, substance use, educational, and
occupational outcomes at age 18-21 years. All analyses
controlled for participants’ sex. Additional multivariable
analyses controlled for socioeconomic position and the number
of previous depression symptoms. To obtain a direct comparison
between self harm with suicidal intent and self harm without
suicidal intent, we re-estimated each model with an alternative
reference group to provide this additional information. There
was little evidence to suggest that associations differed between
males and females (interaction P values ranged from 0.12 to
0.95), therefore our analyses are based on the sexes combined.
All analyses were conducted using Stata version 12.

Missing data

Our primary analyses were conducted on an imputed dataset
based on those with complete data on self harm with and without
suicidal intent at 16 years (n=4799). The number of respondents
with complete data (on outcome and all covariates) ranged from
1743 (for not achieving >3 A levels) to 2777 (for not achieving
>5 GCSE or equivalent A*-C grades). To create multiple copies
of datasets in which missing values were replaced by imputed
values sampled from their predictive distribution, we conducted
multiple imputation by chained equations using the ice command
in Stata.” This method assumes that data are missing at random,
whereby any systematic differences between the missing and
the observed values can be explained by differences in observed
data.”® Overall, we generated 100 imputed datasets for each
outcome of interest. In the imputation models we included all
variables used in the analysis along with several additional
auxiliary variables. These included variables found to be
predictive of missingness (see supplementary tables 1a and b),
indicators of socioeconomic adversity, personal characteristics,
and maternal psychopathology as well as strong correlates of
the outcome variables, such as similar measures from the
domains of mental health and substance use collected earlier in
the study. Although we cannot say with absolute certainty that
the data were missing at random, we feel justified in making
the missing at random assumption in this instance, given the
wealth of auxiliary information available. Monte Carlo errors
are available on request.

Onset models

A secondary analysis was performed to examine the potential
impact of pre-existing problems. We refer to these as onset
models as our interest is in the effect of lifetime self harm among
those not currently exhibiting symptoms of each outcome
measure. For example, an observed association between self
harm and later alcohol problems at age 18 years might be due,
in whole or in part, to increased alcohol use at baseline.
Consequently, for each outcome in turn, we flagged those who
had shown evidence of pre-existing problems and examined the
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associations between self harm and the outcome among the
problem-free participants. The indicators of pre-existing
problems were specific to each outcome and utilised any
available data collected during the period from age 11 to 16
years. More information is provided in the footnote to table 3.

Although the effect of self harm among those without alcohol
related problems may be estimated simply by excluding those
with pre-existing harmful alcohol use, extending this approach
to incorporate multiple imputed data is not trivial. Therefore
utilising a series of appropriately parameterised interaction
models we obtained the same estimates. Here we incorporated
our flags for pre-existing problems as a series of moderator
variables both within the imputation step and within the analysis
that followed. By building interaction terms into the imputation
routine the effect of self harm on a particular outcome is allowed
to differ between cases with and without pre-existing problems.
In addition, the ability to calculate the estimates of interest
without excluding cases meant that the model estimated within
each imputed dataset was based on the same sample size,
irrespective of the flagged sample that would be expected to
vary in magnitude owing to missing data in these measures.
Given the number of interaction terms required, we derived a
separate imputation model for each outcome in turn.

Results

In total, 19% of the sample reported a lifetime history of self
harm at age 16 years (n=894/4799); these participants account
for 24% of those who were not in education, employment, or
training (NEET) at age 19 years, 40% of those with depressive
and anxiety disorders, and over 35% of those with problem
substance use at age 18 years. The prevalence of good outcomes
(no mental health or substance use problems and not NEET)
among participants who had self harmed was half when
compared with those without a history of self harm (28% v
59%), highlighting that these adolescents are a high risk group.

Table 1/ provides descriptive information for each outcome
according to self harm at age 16 years. For mental health
outcomes, future self harm, and substance use there was
evidence of a dose-response relation with lifetime self harm at
age 16 years; the prevalence of each outcome was highest among
participants who had self harmed with suicidal intent, lowest
among those with no history of self harm, and approximately
midway between the two for those who had self harmed without
suicidal intent. Poorer educational achievement was also most
prevalent among those with suicidal self harm, although
educational outcomes seem to have been slightly better among
those with non-suicidal self harm than among those who had
never self harmed. The prevalence of NEET was similar among
those with no self harm and with non-suicidal self harm, but
higher among those with suicidal self harm.

Table 2|| shows the associations of self harm with and without
suicidal intent at age 16 years with outcomes at age 18-21 years.
The omnibus P values test for a difference in odds across the
three levels of self harm. For each outcome in the table, the first
two rows of odds ratios show associations between the outcome
variable and history of self harm both without and with suicidal
intent at age 16 years; the reference group for these odds ratios
are adolescents who have never self harmed. The third row of
odds ratios show differences in the outcome between those who
self harmed with and without suicidal intent; the reference group
for these odds ratios are adolescents with non-suicidal self harm.
In this row, odds ratios greater than 1 indicate that a particular
outcome is more strongly associated with suicidal self harm

than with non-suicidal self harm; odds ratios less than 1.0
indicate the opposite.

Mental health outcomes and future self harm

Self harm with and without suicidal intent at age 16 years were
strongly associated with later depression and anxiety disorder
at age 18 years and with future episodes of self harm at age 21
years (table 2). Compared with those who had never self harmed,
non-suicidal self harm was associated with a more than twofold
increase in the odds of depression and anxiety disorder, and
suicidal self harm with a fivefold increase in odds. Associations
were particularly strong for future episodes of self harm
(non-suicidal self harm odds ratio 4.60, 95% confidence interval
3.23 to 6.54 and suicidal self harm 12.6, 8.91 to 17.8). All
outcomes were more strongly associated with suicidal self harm
than with non-suicidal self harm (odds ratio range 2.04-2.74).
After adjustment for socioeconomic position and previous
symptoms of depression at age 13 years, there was little
attenuation in results.

Of the 2363 participants linked to hospital records, 18 (0.8%)
had at least one recorded hospital admission for self harm
identified in the hospital episode statistics database: no self
harm n=11 (0.6%), non-suicidal self harm n=1 (0.4%), and
suicidal self harm n=6 (4.4%). In univariable analyses, an
association with hospital admission was found only for suicidal
self harm (odds ratio 7.99, 95% confidence interval 2.91 to
21.9), with little evidence of an association for non-suicidal self
harm (0.63, 0.08 to 4.88). However, these findings need to be
interpreted with caution given the small number of participants
with a hospital admission in the analysis.

Substance use outcomes

Self harm with and without suicidal intent at age 16 years were
associated with later substance use at 18 years (table 2). Harmful
alcohol use and illicit drug use outcomes were more common
in those with suicidal self harm than with non-suicidal self harm;
however, strong evidence for a difference between the self harm
groups was found only for problem cannabis use (odds ratio
2.32, 95% confidence interval 1.31 to 4.10) and smoking
regularly (1.42, 1.00 to 2.00). After adjustment for
socioeconomic position and symptoms of depression at age 13
years, there was little attenuation in results.

Educational and occupational outcomes

For GCSE and A level qualifications, there was a difference in
the pattern of association across the self harm groups (table 2).
In univariable analysis, the odds of not achieving five or more
GCSEs or equivalent A*-C grades and not achieving three or
more A levels was increased among those with suicidal self
harm (odds ratio for GCSE 2.24, 95% confidence interval 1.70
to 2.95 and for A level 1.53, 1.12 to 2.09), but reduced among
those with non-suicidal self harm (GCSE 0.83,0.62to 1.11 and
A level 0.85, 0.67 to 1.08), although findings for non-suicidal
self harm did not reach conventional levels of significance. After
adjustment for socioeconomic position, symptoms of depression,
and IQ, strong evidence remained only for suicidal self harm
and GCSE qualifications. Self harm with suicidal intent was
also associated with an increased risk of being NEET at age 19
years (adjusted odds ratio 1.96, 95% confidence interval 1.16
to 3.31).
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Secondary analysis: onset models examining
effect of previous problems

Table 3|| presents the onset models, showing the association of
self harm with and without suicidal intent with each outcome
among those without evidence of pre-existing problems. Overall,
there was little evidence to suggest that the previous strong
associations could be explained by pre-existing conditions that
may confer an increased risk of self harm at age 16 years, as
effect estimates were generally consistent with those from the
previous models. However, for depression and anxiety disorder,
associations with suicidal self harm were attenuated, resulting
in an overall reduction in the difference in risk between the two
self harm groups. Suicide attempts are strongly associated with
psychiatric disorder,” * and it is notable that more than three
quarters (77%) of participants with suicidal self harm were
found to have a history of probable depression. The small
number of respondents with suicidal self harm retained in the
analyses resulted in wide confidence intervals, and we cannot
conclude from this that the variable estimates have changed.
These findings therefore need to be interpreted with caution.

Comparison of complete case and imputed
data

Supplementary tables 2 and 3 present the results of the complete
case analysis. Findings were generally consistent with those
from the imputed models. Supplementary table 4 provides
unadjusted models using the maximum amount of data available.

Discussion

In our analyses of the Avon Longitudinal Study of Parents and
Children (ALSPAC) cohort, adolescents who had self harmed
by age 16 years had an increased risk of mental health problems,
future self harm episodes, and problem substance use in early
adulthood compared with adolescents who had not self harmed.
Those who self harmed with suicidal intent at some point were
also at increased risk of poorer educational and occupational
outcomes. Although associations were generally stronger for
suicidal self harm than for non-suicidal self harm, those who
had self harmed without suicidal intent were also at increased
risk of adverse outcomes. Findings from the onset models
indicate that associations were not entirely explained by
pre-existing psychopathology. However, for some outcomes,
most notably depression and anxiety disorder, associations with
suicidal self harm were attenuated and as a result evidence for
a difference in risk between the two self harm groups was no
longer strong. Suicide attempts often occur in the context of
psychiatric disorders,” * and a large proportion of participants
with suicide attempts were found to have probable depression
and excluded (77%). The findings therefore need to be
interpreted with caution as, given the wide confidence intervals
we cannot conclude that the parameter estimates have changed.

Strengths and weaknesses of this study

This is the first longitudinal study in the United Kingdom to
examine outcomes of self harm in a general population sample,
and it is the first study to investigate differences in clinical and
social outcomes according to suicidal intent. Existing follow-up
studies have primarily been conducted in clinical samples, which
account for less than 20% of self harm episodes in the
community.”* Several different outcomes were examined and
we investigated the possible confounding effects of
socioeconomic position and previous symptoms of depression,
which were assessed at multiple time points throughout
adolescence.

The findings need to be interpreted in light of several limitations.
Firstly, responders and non-responders to the self harm
questionnaire administered at age 16 years differed on a range
of characteristics, showing that the data were not missing
completely at random, and this non-random response may have
biased our complete case analyses. However, we also performed
analyses using imputed data and results were consistent with
the complete case analyses. Under the missing at random
assumption, multiple imputation should correct biases that may
arise in the complete case analyses. Although we cannot say
with certainty that the data are missing at random, our
imputation models included a wealth of auxiliary information,
which increases the plausibility of the missing at random
assumption. Secondly, we were not able to distinguish those
who had self harmed with suicidal intent from those who had
self harmed without suicidal intent during the past year at age
21 years. Thirdly, we cannot rule out the possibility of reverse
causation for associations with GCSE qualifications, as these
school examinations are generally taken at age 16 years, when
self harm was also measured, and the age at onset of self harm
was not known. There is also the possibility of residual
confounding, whereby associations may be accounted for by an
additional unmeasured variable. A final limitation concerns the
difficulty inherent in establishing suicidal intent accompanying
an episode of self harm. In the present study, determination of
suicidal intent was based on self report and may include bias;
for example, adolescents may be ambivalent or fluctuate in their
intent to die and reports may be influenced by current mood
state or change over time. This may result in some individuals
being classified as having self harmed with suicidal intent who
did not truly intend to end their life. However, our approach is
in line with previous research,” where individuals are classified
as having a history of suicidal self harm if they report any
“non-zero” level of self reported suicidal intent.

Our findings are consistent with follow-up studies of people
with self harm presenting clinically, which have found an
increased risk of psychiatric disorder, future self harm, and
substance use problems in adulthood,®” compared with those
without a history of self harm. We extended this by investigating
outcomes in a population based sample of adolescents. Such
studies are of critical importance as most acts of self harm do
not present to specialist services®; for example, in the present
sample, only 8.4% of respondents reported having sought
medical help from a doctor or hospital department after their
most recent self harm act. Our findings are also consistent with
longitudinal population studies, which have found associations
between adolescent suicide attempts and poor outcomes in
adulthood." '* We provide an extension to this previous work
by differentiating between self harm with suicidal intent and
self harm without suicidal intent. This is important, as the extent
to which suicidal and non-suicidal self harm should be
considered different diagnostic categories is a source of
debate,""® and non-suicidal self injury has now been included
under “conditions for further study” in the Diagnostic and
Statistical Manual, fifth edition. Similar to the findings from
Moran et al’s longitudinal population study, where adolescents
were followed to age 29 years,'” we found an overall reduction
in the prevalence of self harm over time; the prevalence of self
harm in the past year was 16.4% at age 16 years and 7.3% at
age 21 years. However, whereas Moran et al found that 9 out
of 10 adolescents who self harmed reported no further episodes
of self harm in adulthood, we found strong evidence for a high
level of continuity in self harm between age 16 and 21 years. It
is possible that the strong associations found with future self
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harm in this study may begin to attenuate over future
assessments.

Clinical implications

Self harm in adolescents is strongly associated with mental
health problems, future self harm, and substance misuse in early
adulthood, and suicidal self harm is also associated with poorer
educational and occupational outcomes. However, it cannot be
assumed that this association is causal, particularly as we are
unable to rule out the possibility of residual confounding. Rather,
our findings suggest that self harm itself acts as an important
risk marker for adverse outcomes in adulthood, over and above
previously existing psychopathology. Our findings add to the
international debate about the extent to which these self harm
behaviours represent distinct concepts or part of a continuum
of suicidal behaviour.""'® Although associations were generally
stronger in relation to suicidal self harm, non-suicidal self harm
was also associated with adverse outcomes in adulthood. This
underscores the need for early identification and treatment of
adolescents who self harm, regardless of the history of suicidal
intent, to alleviate current distress and reduce the risk of future
problems. The strong associations with later mental health and
substance use found in this study suggest that interventions
aimed at reducing self harm behaviours should also focus on
treating or preventing these additional problems. This approach
may help to reduce the risk of future suicide among young
people who self harm, as studies have suggested that those with
a history of self harm are more likely to die by suicide if they
have mental health or substance use problems.® *'

Unanswered questions and future research

The interpersonal theory of suicide proposes that non-suicidal
self harm may act as a “gateway” to suicidal self harm and
completed suicide, as people habituate to the pain and fear of
harm through repeated exposure to self harm.* * In future work
with this cohort we will examine whether those who had
engaged only in non-suicidal self harm at 16 years went on to
harm themselves with suicidal intent. Unfortunately we were
unable to differentiate between self harm with suicidal intent
and self harm without suicidal intent in the past year at age 21
years and were therefore unable to examine these outcomes
separately in this study. We were also unable to investigate
associations between self harm and future deaths from suicide;
the incidence of suicide in 15-19 year olds is low, at fewer than
5 per 100 000 per year, and so much larger cohorts are required
to investigate this outcome.

Future work with this cohort will enable us to investigate
outcomes further into adulthood in order to examine the longer
term clinical relevance of self harm in adolescents and
investigate the possible mechanisms through which self harm
may increase the risk of future psychopathology. Further
research is also required to identify characteristics that
differentiate between adolescents who self harm and go on to
experience problems in adulthood from those who do not, as
this may help to ensure that interventions are effectively targeted
at those most in need.
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Tables

| Outcomes in early adulthood (age 16-21 years) for participants who had self harmed with and without suicidal intent by age 16
years. Values are numerators/denominators (percentages) unless stated otherwise

Non-suicidal self harm by Suicidal self harm by age
Outcomes No in sample No self harm by age 16 age 16 16 P value

Mental health and future self harm:

CIS-R depressive disorder (age 18) 2944 126/2386 (5.3) 49/370 (13.2) 45/188 (23.9) <0.001
CIS-R anxiety disorder (age 18) 2944 176/2386 (7.4) 69/370 (18.7) 65/188 (34.6) <0.001
Self harm in past year (age 21) 3069 88/2504 (3.5) 66/376 (17.6) 69/189 (36.5) <0.001

Substance use (age 18):

Harmful alcohol use 2840 86/2299 (3.7) 29/354 (8.2) 19/187 (10.2) <0.001
Problem cannabis use 2833 46/2294 (2.0) 22/353 (6.2) 27/186 (14.5) <0.001
Smoking regularly 2850 256/2311 (11.1) 98/353 (27.8) 64/186 (34.4) <0.001
lllicit drug use 2822 191/2288 (8.4) 70/349 (20.1) 47/185 (25.4) <0.001
Education and occupation:

Did not achieve 25 GCSEs or 4019 470/3260 (14.4) 54/476 (11.3) 78/283 (27.6) <0.001
equivalent A*-C grades (age 15-16)

Did not achieve >3 A level 2346 902/1914 (47.1) 122/283 (43.1) 87/149 (58.4) 0.009
qualifications (age 19)

NEET (age 19) 2684 116/2185 (5.3) 19/318 (6.0) 17/181 (9.4) 0.071

CIS-R=clinical interview schedule, revised; NEET=not in education, employment, or training.

Of 4799 respondents with information on self harm at age 16, the number with missing outcome data was 1855 for CIS-R depressive disorder (38.7%), 1855 for
CIS-R anxiety disorder (38.7%), 1730 for self harm in past year at age 21 (36.1%), 1959 for harmful alcohol use (40.8%), 1966 for problem cannabis use (41.0%),
1949 for regular smoking (40.6%), 1977 for illicit drug use (41.2%), 780 for not achieving five or more GCSEs or equivalent A*-C grades (16.3%), 2453 for not
achieving three or more A levels (51.1%), and 2115 for NEET (44.1%).
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| Associations of self harm with and without suicidal intent with mental health, substance use, educational, and occupational
outcomes in early adulthood, n=4799 (results after imputation)

Adjusted for sex, SEP, and

Adjusted for sex Adjusted for sex and SEP depression symptoms*

Self harm and suicidal intent by

outcomes Odds ratio (95% Cl) P value Odds ratio (95% CI) P value Odds ratio (95% Cl) P value
Mental health outcomes and future self harm
CIS-R depressive disorder (age
18):

Non-suicidal self harm v no self 2.44 (1.73 to 3.44) <0.001 2.47 (1.75 to 3.48) <0.001 2.21 (1.55t0 3.15) <0.001
harm

Suicidal self harm v no self harm 4.97 (3.42t0 7.20) 4.87 (3.36 to 7.08) 3.94 (2.67 t0 5.83)

Suicidal self harm v non-suicidal 2.04 (1.35to 3.06) 1.98 (1.31 t0 2.97) 1.78 (1.18 t0 2.71)
self harm
CIS-R anxiety disorder (age 18)

Non-suicidal self harm v no self 2.39 (1.76 to 3.25) <0.001 2.41 (1.77 t0 3.28) <0.001 2.15 (1.57 to 2.95) <0.001
harm

Suicidal self harm v no self harm 5.55 (4.07 to 7.55) 5.50 (4.04 to 7.50) 4.47 (3.24 10 6.16)

Suicidal self harm v non-suicidal 2.32 (1.57 t0 3.42) 2.28 (1.55 10 3.37) 2.07 (1.39t0 3.10)
self harm
Self harm in past year (age 21):

Non-suicidal self harm v no self 4.60 (3.23 to 6.54) <0.001 4.68 (3.28 t0 6.67) <0.001 4.48 (3.13 10 6.41) <0.001
harm

Suicidal self harm v no self harm 12.6 (8.91 t0 17.8) 12.4 (8.78 10 17.6) 11.4 (7.90 to 16.4)

Suicidal self harm v non-suicidal 2.74 (1.87 t0 40.2) 2.66 (1.80 to 3.91) 2.54 (1.7210 3.77)
self harm
Substance use outcomes
Harmful alcohol use (age 18):

Non-suicidal self harm v no self 2.01 (1.33 to0 3.03) <0.001 2.03 (1.3510 3.07) <0.001 1.89 (1.24 to 2.86) 0.002
harm

Suicidal self harm v no self harm 2.37 (1.43 10 3.94) 2.29 (1.38 10 3.81) 1.95(1.17 to 3.26)

Suicidal self harm v non-suicidal 1.18 (0.66 to 2.13) 1.13 (0.62 to 2.04) 1.03 (0.57 to 1.87)
self harm
Problem cannabis use (age 18):

Non-suicidal self harm v no self 2.78 (1.72t0 4.52) <0.001 2.89 (1.77 10 4.72) <0.001 2.75 (1.68 to 4.50) <0.001
harm

Suicidal self harm v no self harm  6.46 (3.94 to 10.6) 6.42 (3.89t0 10.6) 5.77 (3.46 t0 9.63)

Suicidal self harm v non-suicidal 2.32 (1.31 t0 4.10) 2.22 (1.2510 3.95) 2.10 (1.17 t0 3.75)
self harm
Smoking regularly (age 18):

Non-suicidal self harm v no self 2.58 (2.00 to 3.34) <0.001 2.64 (2.04 to 3.43) <0.001 2.58 (1.99 to 3.56) <0.001
harm

Suicidal self harm v no self harm 3.66 (2.70 to 4.96) 3.58 (2.63 t0 4.87) 3.41 (2.49 t0 4.66)

Suicidal self harm v non-suicidal 1.42 (1.00 to 2.00) 1.35(0.96 to 1.92) 1.32 (0.93t0 1.87)
self harm
lllicit drug use (age 18):

Non-suicidal self harm v no self 2.86 (2.11 t0 3.87) <0.001 2.82 (2.08 t0 3.82) <0.001 2.65 (1.94 to 3.60) <0.001
harm

Suicidal self harm v no self harm 3.46 (2.43 t0 4.94) 3.64 (2.53 t0 5.22) 3.20 (2.21 to 4.64)

Suicidal self harm v non-suicidal 1.21 (0.81t0 1.82) 1.29 (0.86 to 1.95) 1.21 (0.80 to 1.83)
self harm
Educational and occupational outcomes
Did not achieve 25 GCSEs or
equivalent A*-C grades (age
15-16):

Non-suicidal self harm v no self 0.83 (0.62to 1.11) <0.001 0.89 (0.65to0 1.21) <0.001 1.15(0.81 to 1.63) <0.001

harm

Suicidal self harm v no self harm

2.24 (1.70 to 2.95)

2.13 (1.59 t0 2.86)

2.08 (1.47 to 2.95)
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Table 2 (continued)

Self harm and suicidal intent by

Adjusted for sex

Adjusted for sex and SEP

Page 10 of 13

Adjusted for sex, SEP, and
depression symptoms*

P value

Odds ratio (95% Cl) P value

outcomes Odds ratio (95% CI) P value Odds ratio (95% ClI)

Suicidal self harm v non-suicidal 2.71 (1.87 t0 3.94) 2.40 (1.62 to 3.55) 1.81 (1.16 t0 2.82)
self harm

Did not achieve =3 A level
qualifications (age 19):

Non-suicidal self harm v no self 0.85 (0.67 to 1.08) 0.007 0.88 (0.69 to 1.13) 0.052 0.95 (0.73 to 1.23) 0.229
harm

Suicidal self harm v no self harm 1.53 (1.12t0 2.09) 1.42 (1.01 to 1.98) 1.34 (0.93t0 1.92)

Suicidal self harm v non-suicidal 1.79 (1.22 t0 2.63) 1.61 (1.07 to 2.43) 1.41 (0.91 t0 2.19)

self harm

NEET (age 19):

Non-suicidal self harm v no self 1.26 (0.78 to 2.05) 0.023 1.29 (0.79 to 2.11) 0.034 1.41 (0.86 t0 2.33) 0.031

harm

Suicidal self harm v no self harm

2.03 (1.22 10 3.36)

Suicidal self harm v non-suicidal
self harm

1.61 (0.84 to 3.06)

1.95(1.17 to0 3.25)

1.51 (0.79 to 2.88)

1.96 (1.16 t0 3.31)

1.39 (0.72 to 2.68)

CIS-R=clinical interview schedule, revised; SEP=socioeconomic position (includes maternal education and parental social class), assessed during pregnancy;

NEET=not in education, employment, or training.

Omnibus P values test for difference in odds across three levels of self harm.

Data presented based on an imputed sample of 4799. Number of respondents with complete data on outcome and all included covariates was 2554 for CIS-R
depressive disorder, 2554 for CIS-R anxiety disorder, 2437 for self harm in past year at age 21, 2476 for harmful alcohol use, 2470 for problem cannabis use,
2482 for regular smoking, 2462 for illicit drug use, 2777 for not achieving five or more GCSEs or equivalent A*-C grades, 1743 for not achieving three or more A

levels, and 1972 for NEET.

*Educational and occupational outcomes additionally adjusted for IQ at age 8 years.
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| Associations of self harm with and without suicidal intent with outcomes in early adulthood, excluding those with evidence of
previous problems (results after imputation)

Adjusted for sex, SEP, and

Self harm and suicidal
intent by outcomes

Adjusted for sex

Odds ratio (95% ClI)

Mental health outcomes and future self harm

P value

Adjusted for sex and SEP

depression symptoms*

Odds ratio (95% Cl)

P value

Odds ratio (95% Cl)

P value

CIS-R depressive disorder (age
18):

Non-suicidal self harm v no
self harm

3.10 (1.84 t0 5.23)

Suicidal self harm v no self
harm

2.45 (0.83 o 7.25)

Suicidal self harm v
non-suicidal self harm

0.79 (0.25 to 2.47)

<0.001

3.12 (1.85 t0 5.26)

2.43 (0.81 t0 7.22)

0.78 (0.25 to 2.45)

<0.001

3.08 (1.83 10 5.19)

2.39 (0.80 t0 7.11)

0.78 (0.25 to 2.44)

<0.001

CIS-R anxiety disorder (age
18):

<0.001

<0.001

<0.001

Non-suicidal self harm v no
self harm

2.30 (1.41 10 3.75)

Suicidal self harm v no self
harm

2.75 (1.18 10 6.40)

Suicidal self harm v
non-suicidal self harm

1.20 (0.47 to 3.02)

2.30 (1.41 10 3.77)

2.74 (1.17 10 6.39)

1.19 (0.47 to 3.02)

2.27 (1.39 10 3.72)

2.69 (1.15 to 6.28)

1.18 (0.46 to 3.01)

Self harm in past year (age 21):

Non-suicidal self harm v no
self harm

4.66 (2.88 t0 7.54)

Suicidal self harm v no self
harm

14.9 (7.57 0 29.4)

Suicidal self harm v
non-suicidal self harm

3.20 (1.55 10 6.61)

<0.001

4.74 (2.93 to 7.68)

14.9 (7.54 t0 29.4)

3.14 (1.52 10 6.49)

<0.001

4.69 (2.89 10 7.61)

14.7 (7.42 to 29.0)

3.13 (1.51 t0 6.48)

<0.001

Substance use outcomes

Harmful alcohol use (age 18):

Non-suicidal self harm v no
self harm

1.82 (0.95 to 3.51)

Suicidal self harm v no self
harm

2.05 (0.96 to 4.36)

Suicidal self harm v
non-suicidal self harm

1.12 (0.4 to 2.87)

0.056

1.83 (0.95 t0 3.51)

1.99 (0.93 to 4.26)

1.09 (0.42 t0 2.79)

0.062

1.72 (0.89 to 3.33)

1.77 (0.82 10 3.82)

1.03 (0.40 to 2.63)

0.128

Problem cannabis use (age
18):

Non-suicidal self harm v no
self harm

1.74 (0.58 to 5.21)

Suicidal self harm v no self
harm

4.04 (1.60 10 10.2)

Suicidal self harm v
non-suicidal self harm

2.32 (0.60 to 9.01)

0.015

1.81 (0.60 to 5.46)

4.03 (1,59 t0 10.2)

2.23 (0.57 to 8.68)

0.016

1.75 (0.58 to 5.29)

3.77 (1.46 t0 9.70)

2.15 (0.55 to 8.42)

0.026

Smoking regularly(age 18):

Non-suicidal self harm v no
self harm

3.01 (1.96 to 4.62)

Suicidal self harm v no self
harm

2.51 (1.28 10 4.92)

Suicidal self harm v
non-suicidal self harm

0.83 (0.41 to 1.70)

<0.001

3.05 (1.98 t0 4.69)

2.49 (1.27 10 4.88)

0.82 (0.40 to 1.66)

<0.001

3.05 (1.97 t0 4.72)

2.49 (1.26 0 4.92)

0.82 (0.40 to 1.66)

<0.001

lllicit drug use (age 18):

Non-suicidal self harm v no
self harm

2.36 (1.40 to 3.98)

Suicidal self harm v no self
harm

2.62 (1.29 10 5.31)

Suicidal self harm v
non-suicidal self harm

1.11 (0.50 to 2.44)

<0.001

2.28 (1.35t0 3.84)

2.77 (1.36 t0 5.65)

1.22 (0.55 t0 2.70)

<0.001

2.18 (1.29 t0 3.70)

2.54 (1.23 t0 5.24)

1.16 (0.52 to 2.59)

0.002
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Table 3 (continued)

Adjusted for sex, SEP, and

Self harm and suicidal Adjusted for sex Adjusted for sex and SEP depression symptoms

intent by outcomes Odds ratio (95% CI) P value Odds ratio (95% Cl) P value Odds ratio (95% CI) P value

Educational and occupational outcomes

Did not achieve >5 GCSEs or
equivalent A*-C grades (age

15-16):

Non-suicidal self harm v no 1.56 (0.81 to 3.00) <0.001 1.64 (0.8510 3.19) <0.001 1.75 (0.89 to 3.45) <0.001
self harm

Suicidal self harm v no self 4.96 (2.70 t0 9.13) 4.96 (2.67 t0 9.21) 5.19 (2.72 10 9.92)

harm

Suicidal self harm v 3.19 (1.46 to 6.96) 3.02 (1.37 to 6.64) 2.97 (1.31t0 6.70)

non-suicidal self harm

Did not achieve 23 A level
qualifications (age 19):

Non-suicidal self harm v no 0.96 (0.70 to 1.30) 0.732 0.98 (0.71 to 1.35) 0.861 0.98 (0.70 to 1.38) 0.932
self harm

Suicidal self harm v no self 1.17 (0.7510 1.84) 1.13(0.71t0 1.81) 1.09 (0.67 to 1.79)

harm

Suicidal self harm v 1.23 (0.71t0 2.13) 1.16 (0.65 to 2.06) 1.11 (0.61 to 2.03)

non-suicidal self harm

NEET (age 19):

Non-suicidal self harm v no 1.57 (0.87 to 2.84) 0.047 1.58 (0.87 to 2.86) 0.049 1.63 (0.90 to 2.96) 0.038
self harm

Suicidal self harm v no self 2.35(1.08 t0 5.10) 2.33(1.07 to 5.08) 2.43 (1.11105.32)

harm

Suicidal self harm v 1.49 (0.59 to 3.77) 1.48 (0.58 to 3.76) 1.49 (0.58 t0 3.79)

non-suicidal self harm

CIS-R=clinical interview schedule, revised; SEP=socioeconomic position (includes maternal education and parental social class), assessed during pregnancy;
NEET=not in education, employment, or training.

Omnibus P values test for difference in odds across three levels of self harm.

Criteria for exclusion were specific to each outcome and utilised any available data collected during period from age 11-16 years. For mental health outcomes
(depression, anxiety, and future self harm) participants were excluded if they had ever scored above a cut-off of 11 on the short mood and feelings questionnaire
(assessed on four occasions at age 11, 13, 14, and 16). For substance use outcomes, participants were excluded if they had ever used the respective substances
to harmful/significant levels in the past, taking into consideration age related differences in consumption. For educational and occupational outcomes (GCSEs, A
levels, and NEET), participants were excluded if they had failed to achieve expected levels of performance in any of the three national curriculum assessments
that are taken before GCSEs.

On average across imputed datasets, the proportion with evidence of previous problems was 29.7% for CIS-R depressive disorder, 29.9% for CIS-R anxiety
disorder, 29.7% for self harm in past year at age 21, 24.4% for harmful alcohol use, 20.4% for problem cannabis use, 23.8% for regular smoking, 21.7% for illicit
drug use, 41.5% for not achieving five or more GCSEs or equivalent A*-C, 41.7% for not achieving three or more A levels, and 41.7% for NEET.

The proportion of participants with a history of self harm by age 16 years that were excluded ranged from 33.3% (for previous problem cannabis use; 31.8% of
those with non-suicidal self harm, and 36.0% of those with suicidal self harm) to 60.1% (for history of probable depression; 50.3% of those with non-suicidal self
harm and 77.2% of those with suicidal self harm).

*Educational and occupational outcomes additionally adjusted for 1Q at age 8 years.
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Figure
ALSPAC sample (n=14 062 live births)
Not singleton or first born of twins,
—  notalive at age 1 year, unknown sex,
loss to follow-up (n=4679)
Questionnaires sent to 16-17 year olds (n=9383)
s Questionnaires not returned (n=4528)
Questionnaires returned (n=4855)
s No response to self harm questions (n=45)
Data on self harm available (n=4810)
No response to question on lifetime
self harm with suicidal intent (n=11)
Data on suicidal intent available (n=4799)
Attended age 18 year Completed age 19 year Completed age 21 year
clinic (n=3313) questionnaire (n=2707) questionnaire (n=3128)

Flowchart of attrition and self harm outcomes in Avon Longitudinal Study of Parents and Children (ALSPAC) birth cohort
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