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Abstract

Background: Most of the research conducted on people who harm themselves has been undertaken in secondary
healthcare settings. Little is known about the frequency of self-harm in primary care patient populations. This is the
first study to describe the epidemiology of self-harm presentations to primary care using broadly representative
national data from across the United Kingdom (UK).

Methods: Using the Clinical Practice Research Datalink (CPRD), we calculated directly standardised rates of incidence
and annual presentation during 2001–2013. Rates were compared by gender and age and across the nations of the
UK, and also by degree of socioeconomic deprivation measured ecologically at general practice level.

Results: We found significantly elevated rates in females vs. males for incidence (rate ratio - RR, 1.45, 95 % confidence
interval - CI, 1.42-1.47) and for annual presentation (RR 1.56, CI 1.54–1.58). An increasing trend over time in incidence
was apparent for males (P < 0.001) but not females (P = 0.08), and both genders exhibited rising temporal trends in
presentation rates (P < 0.001). We observed a decreasing gradient of risk with increasing age and markedly elevated
risk for females in the youngest age group (aged 15–24 years vs. all other females: RR 3.75, CI 3.67–3.83). Increasing
presentation rates over time were observed for males across all age bands (P < 0.001). We found higher rates when
comparing Northern Ireland, Scotland, and Wales with England, and increasing rates of presentation over time for all
four nations. We also observed higher rates with increasing levels of deprivation - most vs. least deprived male patients:
RR 2.17, CI 2.10–2.25.

Conclusions: Incorporating data from primary care yields a more comprehensive quantification of the health burden
of self-harm. These novel findings may be useful in informing public health programmes and the targeting of high-risk
groups toward the ultimate goal of lowering risk of self-harm repetition and premature death in this population.
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Background
An estimated 220,000 emergency department presenta-
tions of self-harm occur annually in England [1], which
places considerable pressure on hospital services. How-
ever, because self-harm is the strongest risk factor for
subsequent suicide [2], these episodes also represent an
important opportunity for prevention [3]. Self-harm also
places a heavy burden on primary care services. Thus,

guidelines from the National Institute for Health and
Care Excellence (NICE) on self-harm management have
emphasised the important role played by primary care,
yet the majority of research conducted on self-harm has
been undertaken in secondary healthcare settings [4, 5].
Over 98 % of the United Kingdom (UK) population is
registered with a general practice. Therefore, for most
people, their general practitioner (GP) is the first port of
call for help, but little is known about self-harm among
primary care patients in terms of its frequency of occur-
rence and associated impact on services.
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An assessment of temporal trends and relative risks is
needed to direct interventional strategies and allocate
resources for effective and efficient primary care service
provision. Quantifying differences between demographic
subgroups is an important step toward reducing the risk
of repetition by ensuring that patients receive adequate
levels of assessment, monitoring and therapeutic care.
Evidence from secondary care suggests that a significant
gender difference exists, with males being at higher sui-
cide risk but with females having a greater incidence of
nonfatal self-harm [6, 7]. We anticipated that these find-
ings would be replicated in a primary care cohort, and
that we would also observe varying patterns by age, with
higher risk expected for the younger age groups [6]. We
also expected to find heterogeneity among the constitu-
ent nations of the UK (England, Northern Ireland,
Scotland, and Wales), as found in relation to death by
suicide across the UK [8], and an association with in-
creasing socioeconomic deprivation [9, 10]. In this paper
we describe patterns of self-harm risk using directly
standardised estimates of incidence and annual presenta-
tion rates at general practice.
It was the variation in rates between these subgroups

that was our primary focus. Thus, our purpose was not
to compare our observed rates against previously pub-
lished rates based on emergency department presenta-
tions. It is currently not possible to conduct a study of
self-harm in the UK that captures routinely collected
information on all of the following subgroups of people
who have harmed themselves: (i) treated in an emergency
department with or without subsequent admission; (ii) ad-
mitted directly to a general hospital or psychiatric ward
without passing through the emergency department; (iii)
episode identified by a GP without any preceding second-
ary care contact. The Clinical Practice Research Datalink
(CPRD) did, however, provide a unique opportunity to
map out the descriptive epidemiology of self-harm among
primary care patients using broadly representative na-
tional data sampled from across the whole of the UK
population.

Methods
Description of the data source
This study was conducted using routinely collected data
from the CPRD, the world’s largest population-based, lon-
gitudinal, primary care database. This data source contains
anonymised patient information entered by general prac-
tice staff. Most clinical data is coded using the Read code
system [11] and the database includes information on
diagnoses, demographics, laboratory tests, medications,
and referrals to other healthcare settings. Our study
utilised information from 677 general practices, with
10,396,605 patients contributing data at some stage during
years 2001–2013, inclusive. We restricted our analyses to

patients identified to be of an acceptable quality for
research, and registered with a general practice deemed to
be ‘up to standard’ on continuity of provision and data
completeness criteria. We utilised an ‘open’ cohort study
design in that each patient’s time at risk commenced at a
different time point, and some exited prior to the end of
the study period due to migration, death, or cessation of
their practice’s contribution to the CPRD.

Case definition and clinical coding
In the UK, the National Institute for Health and Clinical
Excellence (NICE) guidelines (CG16) define self-harm as
any act of “self-poisoning or self-injury, irrespective of
the apparent purpose” [4]. Using this broad conceptual-
isation, we developed a list of Read codes incorporating
all cases across the spectrum from milder forms of non-
suicidal behaviour through to near-fatal suicide attempts.
Initially we searched for all Read codes that included the
following terms in their description: ‘deliberate’, ‘intentional’
or ‘self ’ (to identify episodes of self-harm/harming, self-
injury/injurious behaviour, self-inflicted harm/injury,
harm/injury to self, self-poisoning, deliberate overdose,
intentional overdose) and ‘suicide attempt’, ‘attempted
suicide’ or ‘parasuicide’ (to identify suicide attempts).
These candidate codes were then subjected to rigorous
clinical review by two expert clinicians within the
research team (NK and JC), with any non-relevant codes
omitted. Additional potentially relevant codes were
identified using the hierarchical structure of the coding
system. We excluded codes that referred only to
thoughts of self-harm or suicidal ideation and alcohol-
related codes, unless intent to actively harm oneself was
specified. The resulting list was similar to that used in a
recent CPRD validation study [6] and can be accessed at
https://clinicalcodes.rss.mhs.man.ac.uk/ [12].

Self-harm frequency measures
Calculating a rate based on the total number of general
practice consultations could be dominated unduly by
frequent attenders. We therefore deployed a dual ap-
proach at the patient-level to investigate: (i) rates of new
cases in the population (incidence); (ii) the proportion of
patients affected annually (presentation rates). We re-
stricted our study to this more recent time period to
maximise data quality and the relevance of our findings.
Patients were eligible for inclusion in a given year if they
were aged 15–64 years and registered with a CPRD-
contributing practice at the start of the year. The ration-
ale for imposing these age restrictions was that the
determinants and implications of self-harm in children
and older adults are quite distinct from those of the rest
of the population, and therefore warrant separate investi-
gation and consideration. Among older persons who harm
themselves, specific mechanisms such as bereavement,
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loneliness and social isolation [13, 14] and physical illness,
multi-morbidity and impairment [14] play a predominant
role; children aged below 15 years who harm themselves
tend to have an unusually low suicidal intent, and this
behaviour is associated with a relatively low long-term risk
of suicide [15].

Incidence
When calculating incidence rates, denominator estimates
were restricted to patients registered at the start of the
year with a practice that contributed data throughout the
year. Patients with a history of self-harm were excluded.
The numerators were estimated as the number of patients
included in the denominator with a first recorded episode
of self-harm during the year. We excluded patients who
were no longer registered on the episode date.

Annual presentation rates
Denominator estimates were restricted to patients regis-
tered at the start of the year with a practice that contrib-
uted data throughout the year. No restriction was placed
regarding prior episodes of self-harm. The numerators
were estimated as the number included in the denomin-
ator, with one or more presentations of self-harm during
the year, and still registered on the first of those
presentations.
Gender-specific estimates of incidence and annual

presentation rates are presented throughout. We re-
port stratified analyses by age (10-year bands), nation
(England, Northern Ireland, Scotland, and Wales), and
socio-economic deprivation quintiles from 1 (least) to
5 (most deprived).

Measurement of deprivation
Deprivation quintiles were applied according to the post-
code of the general practice of registration, and were de-
rived using the Index of Multiple Deprivation (IMD) for
2010 in each of the four UK nations. The specification
differs slightly for each nation [16–19], but throughout
the UK the IMD is a measure of area-level deprivation
constructed from domains including income, employ-
ment, health, education, barriers to services (including
housing), crime, and general living environment. In
England [16], Wales [18] and Northern Ireland [19], the
indices are derived for geographical areas designated as
Lower-layer Super Output Areas (LSOA’s), which contain
1000–3000 people and are Census-derived [20]. In
Scotland, the small area concentrations are called data-
zones [17]. The IMD provides a means of ranking and
assessing whether an area is more/less deprived than
others in the same nation.

Statistical analyses
The focus of our investigation was comparison of self-
harm risk between subgroups of the UK population. Firstly,
we compared rates for male versus female patients. Sec-
ondly, we conducted gender-specific comparisons across
age bands, nations, and deprivation quintiles. Crude rate
comparisons could have been misleading if the populations
being compared had differed significantly with respect to
potential confounders. Therefore, to enhance comparabil-
ity, all subgroup rates were directly standardised [21] for
age, geographical region, and deprivation quintile. We
derived directly standardised rates by applying category-
specific rates from each subgroup to the demographic
distribution of the total CPRD population to produce
group-specific rates that would have been observed if the
subgroups all had the same distribution. Rates per 10,000
patients are reported as 3-year moving averages, centred
on the middle year of each 3-year period.
Variations between demographic subgroups were ex-

amined formally using Mantel-Haenszel risk ratios,
stratified by study year. Chi-squared tests were applied
to assess homogeneity of rates over time and logistic re-
gression to test for temporal linear trends. Each test for
trend involved fitting two regression models with time
represented as a categorical variable in the first and as a
continuous variable in the second. Linear trends were
confirmed if a likelihood ratio test on the two models
was non-significant but the effect of time was significant
in the second model. Significance was assessed at an α
level of 0.05 (two-sided). All of the analyses were
conducted using Stata version 13 [22].

Results
Age and gender patterns
We identified 114,323 self-harm episodes in the study
cohort of which 94,002 (82.2 %) were self-poisonings,
7,893 (6.9 %) were self-injuries that involved a specified
method other than poisoning and 12,428 (10.9 %) were
cases with an unspecified method. The directly standar-
dised annual incidence rates were 12.3 and 17.9 per
10,000 male and female patients, respectively. The esti-
mated annual rates of presentation were 18.5 for males
and 28.9 for females. Over time, the rates were consist-
ently higher for female patients (Fig. 1). Formal compari-
sons produced the following female versus male rate
ratios: 1.45 (CI: 1.42–1.47) for incident episodes, and
1.56 (CI 1.54–1.58) for all presentations to general prac-
tice (Table 1). Although the annual estimates of inci-
dence were heterogeneous through the study period for
both genders (males: χ212 = 46.1, P < 0.001; females: χ212 =
48.3, P < 0.001), an increasing temporal trend was only
observed for males (P < 0.001; females: P = 0.08). However,
both genders displayed increasing linear trends of presen-
tation (P < 0.001). The observed gender differences were,
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to a substantial degree, attributable to the youngest age
group: 15–24 years. When omitting this group, the rate
ratios fell substantially to 1.20 (CI 1.17–1.22) for inci-
dence and to 1.37 (CI 1.35-1.39) for presentations.
Age-specific rates are illustrated in Fig. 2. Both gen-

ders exhibited a decreasing gradient of risk with
increasing age. This is reflected in the risk ratios
(Table 1; the youngest age group is the reference cat-
egory). Significant temporal trends in rising incidence
were found for males in the youngest (15–24 years)
and two oldest age groups (45–54 and 55–64 years).
Temporal trends in increasing presentation rates were
observed for males in all age groups (P < 0.001), and
for female patients in all but the second (25–34 years:
χ212 = 13.5, P = 0.33) and third (35–44 years: P = 0.90)
youngest age bands. The most notable age-gender
finding was markedly elevated risk among the youn-
gest females. Comparing females aged 15–24 years
with all other females, we observed rate ratios of 3.75
(CI 3.67–3.83) for incidence and 2.62 (CI 2.57–2.66)
for annual presentation.

Variation across the UK nations and by deprivation level
Figure 3 presents rates of self-harm stratified by UK
nation. Northern Ireland had the highest rates of inci-
dence and annual presentation, followed by Scotland
then Wales. Both rates were consistently much lower in
England (Table 1). Linear temporal trends in rising inci-
dence were found for males of all nationalities, but no
significant trends were discernible for females. We did
however find steadily increasing rates of presentation for
both genders across all nations, particularly in Northern
Ireland where rates began increasing substantially in
2004. These increases continued until 2009 for females
and 2012 for males.
Figure 4 illustrates rates stratified by deprivation quin-

tile. Significant increases in presentation rates over time
were found across all quintiles for both genders. A strong
association between increasing levels of deprivation and
risk is clearly visible (Fig. 4, Table 1), for incidence and an-
nual presentation rates. Comparing incidence among pa-
tients in the two most deprived quintiles with those in the
two least deprived quintiles, we observed risk ratios of
1.61 (CI 1.56–1.66) for males and 1.36 (CI 1.32–1.39) for
females. Similarly, the annual presentation risk ratios were
1.70 (CI 1.66–1.74) and 1.44 (CI 1.42–1.47), respectively.
However, the increase in risk was not truly linear across
all five quintiles, with greater incremental increases
observed at the extremes: i.e. the increases in risk
between quintiles 1 to 2 (least deprived) and quintiles 4
to 5 (most deprived) were greater than between quin-
tiles 2 to 3 and 3 to 4.
The focus of this paper is at the patient level and we

have presented annual rates that represent the propor-
tion of individuals affected on an annual basis. Our pres-
entation rates are thus derived from binary patient-level
data. We also conducted a sensitivity analysis on our
rate specification and modelled the total number of pre-
sentations, or ‘contact days’, as count data; i.e. patients
could be counted more than once in a given year. In
Fig. 5 we present the rates of overall presentation by
gender. We found similar relative relationships between
genders and other subgroups of the population using
either definition of presentation rates.

Discussion
Summary of findings
This study provides new epidemiological evidence on
the presentation of self-harm to general practice, com-
paring demographic subgroups using a large primary
care database. Rates of gender-specific incidence and
presentation were generally increasing over the duration
of the study with consistently higher rates for females.
Self-harm incidence and presentation rates decreased
incrementally with age. Substantially higher rates were
observed for females aged 15–24 years, and this group
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Fig. 1 Overall incidence and annual presentation rates. a Incidence.
b Annual presentation rates
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dominated the overall gender differences. We also found
lower rates in England when compared against the other
nations of the UK, and a gradient of increasing risk across

deprivation quintiles (from least to greatest level of
deprivation) with a notable increase in risk for the most
deprived quintile. This suggests that the psychosocial

Table 1 Risk ratios by gender, age, nation of the UK, and deprivation quintile

Male Female

Rate/10 k patientsa Risk ratio (95 % CI)b Rate/10 k patientsa Risk ratio (95 % CI)b

Incident events

Gender 12.3 - - 17.9 1.45 (1.42–1.47)

Age:

15–24 22.9 - - 45.4 - -

25–34 15.1 0.66 (0.64–0.69) 16.7 0.37 (0.36–0.38)

35–44 11.8 0.52 (0.50–0.54) 15.3 0.34 (0.33–0.35)

45–54 8.3 0.36 (0.35–0.38) 10.6 0.23 (0.23–0.24)

55–64 5.0 0.22 (0.21–0.23) 5.2 0.11 (0.11–0.12)

Nation:

England 11.4 - - 16.8 - -

N. Ireland 20.1 1.76 (1.66–1.86) 23.6 1.40 (1.33–1.48)

Scotland 16.0 1.40 (1.34–1.45) 22.2 1.32 (1.28–1.37)

Wales 15.1 1.31 (1.26–1.37) 20.5 1.22 (1.18–1.27)

Deprivation:

1 (least) 8.4 - - 13.4 - -

2 10.4 1.23 (1.17–1.29) 16.4 1.22 (1.17–1.27)

3 11.8 1.40 (1.33–1.46) 17.2 1.28 (1.23–1.33)

4 13.7 1.62 (1.55–1.70) 19.0 1.41 (1.36–1.46)

5 (most) 16.7 1.98 (1.90–2.07) 21.9 1.63 (1.57–1.69)

Annual presentations

Gender 18.5 - - 28.9 1.56 (1.54–1.58)

Age:

15–24 28.3 - - 59.3 - -

25–34 23.7 0.84 (0.82–0.87) 28.6 0.48 (0.47–0.49)

35–44 20.1 0.71 (0.69–0.74) 28.7 0.49 (0.47–0.50)

45–54 13.9 0.49 (0.47–0.51) 21.9 0.37 (0.36–0.38)

55–64 7.8 0.28 (0.27–0.29) 9.6 0.16 (0.16–0.17)

Nation:

England 16.9 - - 26.6 - -

N. Ireland 33.2 1.96 (1.87–2.05) 42.7 1.60 (1.54–1.66)

Scotland 25.6 1.50 (1.45–1.54) 39.5 1.47 (1.44–1.51)

Wales 22.4 1.31 (1.27–1.36) 32.3 1.21 (1.17–1.24)

Deprivation:

1 (least) 12.0 - - 20.8 - -

2 15.4 1.28 (1.23–1.33) 26.2 1.26 (1.22–1.30)

3 17.6 1.46 (1.41–1.52) 27.3 1.32 (1.28–1.36)

4 20.8 1.73 (1.67–1.80) 31.1 1.50 (1.46–1.54)

5 (most) 26.1 2.17 (2.10–2.25) 37.1 1.79 (1.74–1.84)

CI confidence interval
aRates standardised by age band, geographical region and deprivation quintile
bMantel-Haenszel risk ratios, stratified by study year

Carr et al. BMC Psychiatry  (2016) 16:53 Page 5 of 10



determinants of self-harming behaviour cluster strongly in
the poorest localities.

Comparison with existing evidence
The term ‘self-harm’ encompasses a range of methods
with varying degrees of intent [9]. Most of the evidence on
self-harm and attempted suicide has arisen solely through
data collected in hospital settings. There is a dearth of evi-
dence in a primary care context in the UK and other
countries. This lack of attention, and the limited instruc-
tion issued to GPs, is highlighted in recent NICE guide-
lines on the longer term management of self-harm [5].
The guideline report includes a section that highlights the
importance of primary care in managing the problem, but
only three out of a total of 57 recommendations relate
specifically to this healthcare tier.
We found self-harm rates to be generally increasing

over our 13-year study period. This is consistent with find-
ings from the previous decade (1990–1999), and repre-
sents a continuation of existing trends [7]. A rise in both

sexes reporting self-harm as a response to employment
and financial problems has been reported in recent years
[23]. We found significantly higher rates for female
patients and the younger age groups. Again, these findings
are consistent with the evidence from secondary care set-
tings [1, 7]. Differences in method selection may play a
key role with men tending to use more violent methods
when engaging in suicidal behaviour, and are therefore
more likely to die as a result [24]. This may explain the
higher rate of nonfatal self-harm observed in women.
Men also more frequently express their psychological
distress by alcohol misuse [25] and aggression or violence
towards others [26].
When examining rates across the UK, we found lower

rates in England compared to Northern Ireland, Scotland
and Wales. These results mirror findings for completed
suicide, where large disparities have been found between
national rates [8, 10]. Notably, it has been observed that
rates in Scotland have increased markedly relative to
those in England in recent decades [27]. Employment
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Fig. 2 Incidence and annual presentation rates by age band. a Incidence in male patients by age band. b Annual presentation rates in male patients
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and socio-economic status have been discussed as risk
factors for self-harm in many studies [7, 9, 10]. These
factors, along with mental illness and alcohol misuse,
could explain the heterogeneity in self-harm rates we
observed across the UK nations [28].
The need for closer relationships between primary and

secondary healthcare practitioners, and between prac-
tices and community mental health teams, has also been
emphasised [29, 30]. In 2002, it was reported that the
UK has one of the highest rates of self-harm in Europe,
at 40 per 10,000 population [31]. However, due to a lack
of national databases for self-harm, reliable figures on
the frequency of occurrence are not readily available. A
multi-centre study of emergency department presenta-
tions of self-harm in three cities across England gave
rates during 2000–2007 of 36, 46 and 44 per 10,000
population in Oxford, Manchester and Derby respectively
[7]. The corresponding gender-specific rates were 31, 37
and 37 for males and 41, 54 and 51 for females. Differ-
ences in reported rates of self-harm between primary and

secondary care may result from the fact that only around
half of patients visit their GP in the month following a
presentation to a hospital [32], and practices are only noti-
fied of an episode in approximately half of cases involving
a mental health specialist [33]. It is also likely that some
patients only present to general practice settings and not
hospital services.

Strengths and limitations
Our study’s main strength was the scale and scope of the
CPRD, which enabled us to examine an outcome that is
comparatively rare in the general population. A compre-
hensive self-harm database does not currently exist in
the UK, but this is true of all other countries worldwide,
except for the Republic of Ireland, which has established
a national registry of hospital presentations [34]. Multi-
centre monitoring of secondary care presentations has
been undertaken, with the purpose of characterising the
epidemiology of self-harm at a population level beyond
reports from single centres [1]. While these studies
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Fig. 3 Incidence and annual presentation rates by nation of the UK. a Incidence in male patients by nation. b Annual presentation rates in male
patients by nation. c Incidence in female patients by nation. d Annual presentation rates in female patients by nation
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provide useful data, they report findings from just three
cities and therefore do not provide a comprehensive na-
tional picture. Hospital Episodes Statistics (HES) linked
to national mortality records have recently been used to
examine self-harm in England [35]. However, this dataset
captures only the more medically serious cases that re-
quire admission. The general practices that contribute to
the CPRD provide a broadly representative UK-wide sam-
ple with overall distributions of age and gender corre-
sponding to those of the whole population. Because of this
national representativeness, it is unlikely that any age or
gender bias will have entered our analyses. Similar relative
distributions have been observed in other studies [7].
On an annual basis, we investigated incident episodes

and the proportion of patients presenting to general prac-
tice on at least one occasion. This is a new definition for
primary care in the context of a stable, non-transient, sub-
set of the population. Thus, by placing practice registration
restrictions, we ensured reliable comparisons between
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Fig. 4 Incidence and annual presentation rates by deprivation quintile. a Incidence in male patients by deprivation quintile. b Annual presentation
rates in male patients by deprivation quintile. c Incidence in female patients by deprivation quintile. d Annual presentation rates in female patients by
deprivation quintile
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subgroups with an emphasis on temporal trends and rela-
tive risks. Internally standardised rate estimates have been
used throughout. However, due to the nationally represen-
tative nature of the data, we found that crude and standar-
dised estimates were almost identical.
Our study had several limitations. Firstly, comprehensive

ascertainment of all self-harm episodes among this primary
care patient cohort was reliant on patient disclosure of
self-harming behaviour to their GPs, the consistency of
clinical coding practice among GPs, and the completeness
of notification of other cases by hospital emergency depart-
ments. Validation of self-harm case definition, by chart re-
view of medical records, is not possible when using data
from the CPRD. It is also possibile that increasing aware-
ness of self-harm introduced a degree of surveillance bias
into our analyses of temporal trends.
Secondly, it was necessary to restrict our analysis of

incident episodes to the identification of first recorded
events. As we did not have any means of ensuring that
these were genuine first episodes, it is possible that some
patients will have previously self-harmed, perhaps prior
to their current practice registration. Finally, research
has shown that self-harm may be more strongly related
to individual socioeconomic factors than to geographical
area characteristics [36]. As this patient-level data was
unavailable, it was a necessary limitation to use an
ecological small area-level measure of deprivation as a
proxy.

Conclusions
Our findings highlight subgroups of the GP registered
primary care patient population with an elevated risk of
self-harm. These patterns of risk have not previously
been illustrated in a nationally representative dataset in
the UK. As self-harm is the main risk factor for subse-
quent suicide [2], GPs are likely to play a key role in the
provision of care following an episode of self-harm [37].
However, very little is known about self-harming pa-
tients in the context of general practice. Our findings
could inform the development of guidelines for im-
proved management of patients with a propensity for
self-harm. Further research is needed to investigate men-
tal illness diagnoses, treatment and GP referrals to spe-
cialist services, risks of repetition, suicide and other
causes of premature death, and how risks might be low-
ered through effective intervention.
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