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Abstract

Objectives

To compare the proportions of Emergency Department (ED) attendances following self-harm that
result in admission between hospitals, examine whether differences are explained by severity of
harm and examine the impact on spatial variation in self-harm rates of using ED attendance data

versus admissions data.

Setting

A dataset of ED attendances and admissions with self-harm to four hospitals in South East London,
2009-2016 was created using linked electronic patient record data and administrative Hospital

Episode Statistics.

Design

Proportions admitted following ED attendance and length of stay were compared. Variation and
spatial patterning of age and sex standardised, spatially smoothed, self-harm rates by small area
using attendance and admission data were compared and the association with distance travelled to

hospital tested.

Results

There were 20,750 ED attendances with self-harm, 7614 (37%) resulted in admission. Proportion
admitted varied substantially between hospitals with a risk ratio of 2.45 (95% Cl 2.30 to 2.61)
comparing most and least likely to admit. This was not altered by adjustment for patient
demographics, deprivation and type of self-harm. Hospitals which admitted more had a higher
proportion of admissions lasting less than 24 hours (54% of all admissions at highest admitting
hospital versus 35% at lowest). A previously demonstrated pattern of lower rates of self-harm
admission closer to the city centre was reduced when ED attendance rates were used to represent

self-harm. This was not altered when distance travelled to hospital was adjusted for.

Conclusions

Hospitals vary substantially in likelihood of admission after ED presentation with self-harm and this is
likely due to differences in hospital practices rather than in the patient population or severity of self-

harm seen. Public health policy that directs resources based on self-harm admissions data risks
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exacerbating existing health inequalities in inner-city areas where this data may underestimate rates

relative to other areas.

Keywords: Self-harm, small area analysis, public health surveillance, geographic mapping
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Strengths and limitations of this study

® This study links clinical records data to administrative Hospital Episode Statistics enabling the
creation of a dataset of Emergency Department attendances which better represents service

use for self-harm than admissions data alone and is not available from routine data.

® Use of individual level data allows investigation of the roles patient factors, type of self-harm
and length of stay play in differences between hospitals.

e The focus on a specific local context has enabled us to use clinical record data and
incorporate the knowledge of clinicians working within the services investigated to
understand the findings but means that estimates of between hospital differences are
probably conservative.

e ED attendance data shows a less biased picture of the spatial patterning of self-harm than
admissions, however it may still be influenced by differences in likelihood of presentation to

ED between populations.
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Background

Self-harm, through both self-injury and overdose, affects over 6% of the population in England at
some point in their lifetime! and results in an estimated 220,000 Emergency Department (ED)
presentations? and over 100,000 hospital admissions? each year in England. Increasing public health
and government interest is being focussed on self-harm both as a concern in itself and as an
important risk factor for future suicide®. Substantial geographical variations occur in the rates of self-
harm?®® and suicide’ across the country and within local authority areas. National policy in England
emphasises the need for the development of suicide and self-harm prevention plans by local
authorities using “localised real time data”® to determine need and appropriate targeting of
interventions. However, attempts to understand variations in self-harm rates in this way is

hampered by the limited data routinely available.

In most countries the only nationwide, routinely available data on service use for self-harm is based
on hospital admissions. Only the Republic of Ireland has established nationwide routine monitoring
of presentations to EDs with self-harm that do not result in admission®. In England, research data on
ED use following self-harm is routinely collected in hospitals in Manchester, Derby and Oxford'° but
outside of these centres, the only reliably coded routine data are Hospital Episode Statistics (HES) for
rates of admissions to hospital*!. This is an administrative dataset reported by all National Health
Service (NHS) hospitals in which all hospital stays have International Classification of Diseases,
version 10 (ICD-10) diagnostic codes attributed to them, including codes related to self-harm?*2.
Hence, much research considering how and why rates of self-harm vary between areas has relied on
admission data alone. Admissions data also feature prominently in national and local public health
planning. In England it is included as an indicator in the Public Health Outcomes Framework 'as well
as Public Health England’s area profiles'® whose explicit purpose is to allow monitoring and

comparison of areas.

Underlying the use of admissions data for work comparing areas is the assumption that, while it
contains only a minority of all self-harm that occurs, individuals from different demographic groups
and geographical areas who self-harm in a similar way are equally likely to feature it in. The usual
presumption is that these data represent the most severe cases of self-harm®, implying a uniformity
of severity in the cases admitted to different hospitals. There is reason to question these
assumptions. Work using data from Manchester, Oxford and Derby has compared the rates of
presentation to general hospitals with self-harm using Emergency Department (ED) attendance data

to the rates using HES admissions data. It found that the ratio of admission rate to attendance rate
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varied between the three centres!. If such differences are due to variations in admission practices
between hospitals, they have the potential to introduce substantial biases. Using admissions data
could produce misleading estimates of relative rates for comparisons between areas and distort our
understanding of area-based health inequalities. A better understanding of biases within data on
admissions for self-harm could inform their use within public mental health in England and highlight

areas for investigation in similar datasets internationally.

This study uses data from four hospitals in South East London as a case study to investigate whether
there are differences between hospitals in the likelihood of admission for individuals attending EDs
following self-harm. London is of particular interest for work on self-harm as admissions data
suggest it has much lower rates of self-harm than the national average®® despite having high levels of
deprivation and social fragmentation, area level factors that have consistently been shown to be
associated with high area rates of self-harm?®. Previous work has found this counter-intuitive pattern
replicated within London, with areas closer to the city centre having lower rates of self-harm

admission, a finding that remains unexplained®.

Unlike previous studies, we have linked a research dataset of ED attendances to HES admissions data
at the individual level. This allows the study to investigate how rates of admission vary between
different hospitals and to account for differences due to the socio-demographics of the population
served or type of self-harm seen. It also considers the impact of variations in the severity of self-
harm presenting to each hospital by examining average length of admission and the distance
individuals have to travel to get to the ED, as work in Ireland has suggested presentation after minor
self-injury is more common when individuals live closer to the hospital®. The study goes on to
compare the conclusions reached about the spatial patterning of self-harm when ED attendance

rather than admission data is used.

Methods

Aims

This study aims to compare the proportions of ED attendances for self-harm that result in
admissions that would be included in HES self-harm admissions data for four hospitals in South East
London between 2009 and 2016 and average length of stay for admitted patients, adjusting for the
age, sex, ethnicity and economic deprivation of those presenting and the type of self-harm. It then
aims to compare the amount of variation between areas and geographical patterning of self-harm

rates across the study area when a) ED attendances and b) admissions are used as the definition of
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self-harm and to examine whether any differences persist after ED attendance rates are adjusted for

the distance individuals have travelled to get to the ED.

Setting

The study area, shown in Figure 1, consists of four London boroughs: Lambeth, Southwark,
Lewisham and Croydon, which stretch from central London in the north to the edge of Greater
London in the south and have a combined population of 1.2 million. It is served by four hospitals
with EDs, King’s College Hospital (KCH), St Thomas’ Hospital (STH), University Hospital Lewisham
(UHL) and Croydon University Hospital (CUH), each of which is run by a separate NHS hospital trust.
Secondary mental health care for the whole area, including liaison psychiatry services in all four EDs,
is provided by South London and Maudsley NHS Foundation Trust (SLaM). When examining
geographical patterning, rates were calculated for Lower Super Output Areas (LSOA, average
population 1700), of which there are 728 in the study area. These are lowest level geography
available in HES data and were used because there is great heterogeneity in area type across short

distances within London.

Data

Data was accessed via the Clinical Records Interactive Search system (CRIS), a case register created
from the anonymised electronic patient record of SLaM?*’, which is linked to HES admissions data.
CRIS contains HES data for all individuals who have ever had contact with SLaM services plus all
individuals living in the four boroughs of the study area, regardless of whether they have ever had

contact with mental health services.
Outcome

ED attendance

ED attendances by individuals aged 11 or older recorded as living within the study area at the time of
attendance at an ED were identified by combining CRIS and HES data. The full methods have been
published elsewhere?®. In brief, HES Accident and Emergency data were used to identify attendances
to the EDs of the four study hospitals. Additional attendances were identified from CRIS records of
referrals to ED based liaison teams. CRIS was then used to identify any free text entries in the SLaM
electronic record made by a mental health liaison team or recorded as made in the ED between the
date and time of ED arrival and 12 hours after the date and time of ED departure. Entries containing
keywords relating to self-harm and suicidality (see supplementary material 1) were extracted and

manually coded according to whether the ED attendance was for an act of self-harm and the type of
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self-harm. Throughout the study period all four EDs had 24-hour liaison teams, a policy of referring
all self-harm presentations to them and of recording all referrals and their reason in the electronic

record even if patients did not wait to be seen?®,

In a small proportion of cases individuals attending EDs for self-harm may be admitted but not have
any psychiatric assessment within the time window specified, usually because they were too
physically unwell for assessment. To ensure these cases were not missed, linked HES Admitted
Patient Care data was checked and any admissions via ED given ICD-10 diagnostic codes X60-X84

(self-harm) that did not already feature in the dataset were added.

Part of the dataset for 2009-2013 has previously been validated against an audit dataset created in
EDs through a combination of forms competed by psychiatric liaison teams and searches of the ED
patient record!®. The dataset created from electronic health records performed similarly to the audit
dataset, detecting 77% of all attendances and 82% of all individual patients, with no differences

found in the age, sex, ethnicity or marital status of those detected versus those missed.

HES record of admission

Admission for self-harm was extracted from the linked HES APC dataset. We used the definition of
admission for self-harm used by Public Health England for its ‘Emergency Hospital Admissions for
Intentional Self-Harm’ indicator?®: an emergency (unplanned) admission with a ‘CAUSE’ ICD-10 code
in the range X60-X84 (Intentional self-harm). These admissions were matched to the corresponding
attendances where they related to the same individual at the same hospital with an admission date
on or one day after the date of ED attendance. This resulted in 44 admissions being matched to
more than one attendance, where an individual had attended two days in a row and been admitted
from the second attendance. In these cases, the first attendance was corrected to show it had not

resulted in admission.

Population denominator

Population denominator data were taken from Office of National Statistics mid-year estimates?°.
Due to differences in the reporting geographies between HES and ONS data, six LSOAs had to be

merged into 3 to make data comparable, hence 725 areas were used in analyses.

The study had access to data for all four hospitals that principally serve the study area. However, in
areas at the edge of the study area individuals may also attend EDs at hospitals in neighbouring
boroughs. HES ED data for everyone living in the study area was used to determine the proportion of

attendances to EDs for any reason (excluding stand-alone minor injuries and walk-in centres) that
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were to study EDs. This proportion was used to weight the denominator population of each LSOA

when calculating rates, so that rates were not misleadingly low at the edges of the study area.

Confounders

Individual age, sex, ethnicity and LSOA of residence were taken from CRIS, supplemented by HES

data where CRIS was incomplete. Area-level deprivation was measured using the Index of Multiple
Deprivation 2010 (IMD)?!, a composite measure summarising multiple dimensions of deprivation at
LSOA level in England. Distance to ED was measured from LSOA centroid to closest ED using ArcGIS

software.
Statistical analysis

Individual-level analysis of admission following attendance

All attendances were included in analyses, with admission as the outcome. A Poisson regression
model with robust error variance was used as the high prevalence of admission in the dataset made
odds ratios produced from a logistic regression difficult to interpret meaningfully?? This model was
two-level to account for clustering at the individual level where there were repeat attendances
within the dataset. Risk ratios (RRs) for admission for each hospital were calculated and adjusted for
potential confounders identified a priori: age (in five-year bands), sex, ethnicity, type of self-harm
and deprivation. Wald tests were used for significance. Length of admission was grouped into < 24
hours, 1, 2, 3, 4, or 5 or more days and treated as ordinal in analyses as its distribution was very
skewed. Differences between hospitals were tested with a Kruskal Wallis test. These analyses were

carried out in STATA version 15.1.

LSOA-level analyses of rates of self-harm

For calculation of LSOA rates of self-harm, individuals’ first admission and first attendance in the
dataset were included. This was because a small number of individuals in the dataset have a large
number of admissions and attendances which would have had a disproportionate influence on the
rates for the small area in which they reside. Age and sex standardised rate ratios (SARs) for self-
harm admission and ED attendance alone and adjusted for distance to hospital were calculated for
each LSOA. SRRs were smoothed using a Besag-York-Mollie Bayesian disease mapping model?3,
which includes separate spatially structured and unstructured area-level random effects, to account
for over-dispersion and spatial structure. Smoothing reduces the influence of random noise given

the low counts in individual areas and adjusts estimates for spatial autocorrelation.
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For each model the amount of variation in LSOA SRRs was quantified using the 90% quantile ratio
(QR90). This is the ratio of the SRR for the area at the 95t centile to the SRR for the area at the 5t
centile and so describes the scale of variation in residual relative risk between the top and bottom
5% of areas. The residual SRRs after spatial smoothing and adjustment, which represent the
remaining variation, were mapped to display spatial patterning and plotted to allow comparison of

residual variation between analyses.

Analyses were carried out in R version 3.2.2. Bayesian models were run using Markov Monte Carlo
Chain (MCMC) simulation in OpenBUGS version 3.2.3 using the R20penBUGs routine. Results were
mapped in ArcMap 10.6.

Patient and public involvement

This study forms part of a wider project examining rates of self-harm in London. This project has
been discussed with the NIHR Maudsley BRC Service User Advisory Group who provided advice on
the overall aims of the project. No patients were involved in the planning or design of this study. The
findings have been discussed with local community groups and public health teams and will be

further disseminated through the BRC’s PPl activity.

Results

During the study period During the study period 20,750 attendances to study EDs made by 12,577
individuals living in the study area were identified. living in the study area were identified. Of these,
7614 attendances (37%) by 4801 individuals resulted in an admission that was coded as self-harm in
HES admission data. The majority of individuals (9557, 76%) attended only once during the study
period while the small group of people with more than five attendances (368, 3%) accounted more

than a fifth of all attendances (4393, 21%).

Individual-level analysis of admission following attendance

There were 20,750 ED attendances with self-harm, 7614 (37%) of which resulted in admission. Table
1 shows distribution of age, sex, ethnicity, types of self-harm and deprivation for ED attendances and
admissions. Table 2 shows the proportions of ED attendances that resulted in admissions by hospital
and the distribution of lengths of stay. There were substantial differences in the proportions being

admitted between the four hospitals in the study area: compared to KCH, which admitted the lowest
proportion, the RRs for the other three hospitals were all 2 or above, with the greatest difference for

CUH (RR 2.45 (95% confidence interval (Cl), 2.30 to 2.61), p <0.0001). The effect sizes were almost
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unchanged when adjusted for the sex, age and ethnicity of the individuals attending, the type of self-
harm they presented with and the level of deprivation in the local areas in which they lived, for
example the RR for CUH versus KCH reduced to 2.41 (2.27 to 2.55, p<0.0001). The distribution of
lengths of admissions also varied significantly between hospitals (Kruskal Wallis test for equality,
p=0.0001). Notably more than half (53.6%) of the admissions to CUH were for less than 24 hours,
compared to 34.5% at KCH. Conversely, 28.3% of KCH admissions lasted 2-4 or 5+ days compared to

15.5% of CUH admissions. The other two hospitals, STH and UHL lie between these two extremes.

LSOA-level analyses of rates of self-harm

Modelling smoothed, age and sex standardised rates of self-harm for LSOAs based on attendance
and admission data separately demonstrated that rates based on admissions data had greater
spatial variation. The QR90 for SRRs based on attendance was 2.87 (95% Credible interval (Crl), 2.65
to 3.13) while that for admissions was 4.51 (3.99 to 5.12). Plots of the residual SRRs, included in
supplementary figure 1, demonstrate that LSOAs with both high and low rates estimated using

admissions data tend to have less extreme rates when attendance data is used.

Figure 2 visualises the effect of these differences in the attendance and admissions datasets when
the geographical patterning of self-harm is considered. LSOA rates of self-harm admission are
clustered with, in general, lower rates of self-harm in areas closer to the city centre. As is shown in
supplementary figure 2 and previous work® these patterns are not explained by area deprivation but
in fact strengthen when deprivation is adjusted for. When ED attendance data is used there is less
difference between rates of self-harm in inner and outer-city areas. Some inner-city areas with
apparently below average rates of self-harm using admission data are shown to have above average
rates of ED attendance for self-harm, although an overall pattern of lower rates in the inner-city
remains, all be it with smaller differences in standardised rates. This is shown when the SRRs for the
quintile of LSOAs closest to the city centre versus the furthest in the two datasets are compared. For
admissions the SRR is 0.65 (0.40-1.02)* whilst for attendances it is 0.84 (0.60-1.13) suggesting
admissions data overestimate the effect of proximity to the city centre in lowering rates. Adjusting
for the distance individuals had to travel to reach their closet ED makes little difference to the spatial
patterning seen when ED attendance data is used. This is reflected in the SRR for self-harm ED

attendance for each 1km increase in LSOA distance from hospital of 0.96 (Crl 0.91-1.01).

1 While the credible interval for this estimate crosses 1, the effect size is very similar to that found in previous
work on the same geographical area which used data from more years and hospitals (0.67 (0.48-0.89))®,
suggesting that the wide Crl is due to imprecision from a smaller sample size rather than indicating an absence
of effect. In this analysis a smaller dataset was used so that it matched the ED attendance data available.
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Discussion

Principal findings

In this South East London case study area the HES admission data widely used to represent self-harm
rates contains only around a third of all hospital treated self-harm. Importantly, the likelihood that
someone attending an ED with self-harm will be admitted and feature in the HES admission dataset
varies substantially according to which ED they attend, with one study hospital almost two and a half
times more likely to admit than another. This echoes previous findings of differences in the ratio of
attendance rates to admission rates between other English cities* and extends them by
demonstrating that it is not explained by differences in the demographics of those attending, the
deprivation of the areas the EDs served or the type of self-harm people were presenting with. This

strengthens the case that differences reflect a difference in practices between the hospitals.

Comparison of the lengths of stay between hospitals suggests the difference also is not explained by
differences in the severity of the self-harm presenting. The hospital with the lowest proportion
admitted had the longest average length of stay and the lowest proportion of very short (under 24
hour) admissions, whilst the hospital with the highest proportion admitted had more than half of its
admissions lasting less than 24 hours. This points to differences between hospitals in how likely they

are to admit less severe cases.

There were substantial differences in the spatial patterning of self-harm rates seen when different
data sources were used. The pattern of clustering of low rates of self-harm in inner city areas and
higher rates of self-harm in areas further from the city centre seen when admission data is used
becomes less marked when ED attendance data is used instead. In particular, there are many inner-
city areas that appear to have low standardised rates of self-harm using admissions data that are
shown to have average or even high rates using ED attendance data. The absence of an association
between LSOA self-harm ED attendance rates and distance travelled to hospital, as well as the length
of stay findings described above, suggest these differences are not due to the shorter travel times to
EDs for individuals in inner city areas encouraging use of ED services for more minor self-harm that

might not use hospital services at all in other areas.

Overall, this study demonstrates that hospitals vary substantially in the likelihood that someone
attending ED with self-harm will be admitted, and this is probably not dictated by the severity of
self-harm. Discussions with staff within the psychiatric liaison services from the four hospitals

studied during the study period (S Cross 2019, personal communication, 2" April: G Ranjith 2019,
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personal communication, 3" March) have highlighted largely policy-based potential explanations for
the difference in admissions seen. For example, hospitals vary in the established ways of managing
patients awaiting psychiatric assessment in the ED who were likely to breach national ED waiting
time targets?* and the accepted locations for patients to receive brief courses of treatment. There
may also be more general differences: for example, hospitals facing greater general demand on beds

may have greater severity thresholds for admission.

Strengths and Limitations

The lack of reliable routine data on ED attendances for self-harm means that this study could only be
done in a context where ED attendance could be ascertained in a different way. The availability of
clinical records linked to HES data at the individual level within CRIS has allowed us to investigate the
potential role patient factors, type of self-harm and length of stay play in differences between
hospitals. A focus on a specific local context has also enabled us to use the knowledge of clinicians

working within the services investigated to understand the findings.

At a national scale, there are likely to be greater differences in practices between different hospitals
than those seen within one area, so this case study is probably a conservative estimate of the effects
of such biases. The specific findings relate to a particular geographical area, South East London,
however, the limitations it highlights in the use of admissions data to monitor and understand self-
harm are relevant across the national area covered by HES data and in other international contexts

where routine admissions data is used.

The use of mental health clinical records to ascertain ED attendances for self-harm will miss some
cases. Previous validation work with part of this dataset suggests it detected a similar proportion of
ED attendances to an audit dataset based on staff in the ED filling out forms and manual checking of
ED notes for cases of self-harm and there were no differences in those detected or missed based on
patient demographics®. Nonetheless, the implication is that the true number of attendances is
higher, so the proportions admitted are likely to be an overestimate. It is possible that despite
liaison services in the four EDs being provided by the same mental health trust with apparently
uniform referral policies, a greater proportion of all presentations are detected for some EDs than
others in this dataset. This would make admission rates for EDs with a high proportion of
attendances detected look lower. There is no way to test this with the data available, however the
increase in the proportion of very short admissions seen in hospitals with higher admission rates
supports the conclusion that these findings illuminate real differences in hospital admission

practices.
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While this study shows how admissions data differs to attendance data, it needs to be borne in mind
that the majority of self-harm in the community, particularly self-injury, does not present to hospital
services at all®>. Hospital presenting self-harm is of interest as it is associated with high levels of
psychiatric morbidity?® as well as the physical harm caused and has been shown to be an important
risk factor for future suicide*. However, the processes that determine whether someone who has
self-harmed in the community presents to the ED may well vary between population groups and
geographical areas, meaning that even ED attendance data may not fully represent true variations in

rates of self-harm in the community between areas.

Implications

Differences in likelihood of admission between hospitals will bias estimates of rates of self-harm for
different areas. This has the potential to exacerbate health inequalities if it results in resources being
directed away from disadvantaged areas and populations on the basis of an underestimate of rates.
Previous research has found lower rates of admission for self-harm in English city centres compared
to the suburbs® 6. This study suggests such findings may be partly explained by admission practices
resulting in an underestimate of self-harm in the inner cities when admission data is used.
Underestimation of self-harm rates in this study mainly effected the boroughs of Lambeth and
Southwark. These boroughs include areas with high levels of deprivation and substantial black and
minority ethnic populations and experience higher rates of adverse health outcomes?” including
higher rates of lifetime suicidal behaviours than the national average on community surveys?s.
Current reliance of public health services in these boroughs on self-harm admissions data to
formulate their suicide and self-harm prevention strategies?° risks failing to identify need in already

disadvantaged populations.

If the hospital practices driving lower admissions are more typical of hospitals serving more deprived
inner-city areas or otherwise under greater resource pressure, it is likely that these patterns are
being replicated elsewhere in the country. At a national level, London has much lower rates of self-
harm admissions than the English average!®> however these findings provide reason to be cautious in
interpreting this as meaning there is truly lower underlying risk in the capital. Likewise, in other
settings, research findings and public health planning based on admissions data need to be alert to

the potential influence of such biases.

Routinely collected data on attendances to medical services following self-harm will always have an
important role in research and public health planning both in England and internationally. It provides
more comprehensive coverage and regular updates than research datasets can, allowing variations

between areas and over time to be examined. This study suggests that routine data covering ED
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attendances would be more appropriately used for these purposes. Such a dataset was included as a
“placeholder indicator” in Public Health England’s Public Health Outcomes Framework (PHOF) from
2015 as a statement of intent to begin using such data as soon as it became available.
Unfortunately, the lack of a reliable source for the measure means it has never been produced and is
now earmarked for removal in the next iteration of the PHOF3C. The findings of this paper suggest
that efforts to find a way to create a reliable ED self-harm dataset should remain a priority. The
widespread use of electronic health records by mental health trusts and their increasing
incorporation into linked research databases through systems including CRIS may provide avenues to

do this in future.

Conclusions

Currently in England, as in many other countries, hospital admissions are the only comprehensive,
reliably coded data on the incidence of non-fatal self-harm available and so are widely used in
research and as a public health indicator. This analysis demonstrates that doing so risks
underestimating relative rates in inner city areas and so exacerbating existing health inequalities.
Hospitals differ substantially in the proportions of individuals attending EDs with self-harm who get
admitted. These differences are not explained by patient characteristics, type of self-harm or
indicators of the severity of self-harm which suggests differences in hospital policies and practices
are key. ED attendances for self-harm would provide a less biased estimate of area rates for

comparisons hence making such data routinely available should be a public health priority.
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Table 1. Characteristics of attendances at Emergency Departments and

admissions following self-harm at four general Hospitals in South East London

BMJ Open

2009-2016
ED attendances Admissions
(%) in HES (%)
Total 20750 7614
Sex by age missing = 9 missing = 2
Males
Total 7686 (37) 2695
11-15 198 (2.6) 81 (3.0)
16-19 526 (6.8) 140 (5.2)
20-24 1111 (14.5) 366 (13.6)
25-34 1875 (24.4) 651 (24.2)
35-64 3778 (49.2) 1359 (50.4)
65+ 198 (2.6) 98 (3.6)
Females
Total 13055 (62.9) 4917 (64.6)
11-15 1147 (8.8) 645 (13.1)
16-19 2180 (16.7) 754 (15.3)
20-24 2303 (17.6) 746 (15.2)
25-34 2788 (21.4) 993 (20.2)
35-64 4347 (33.3) 1629 (33.1)
65+ 290 (2.2) 150 (3.1)
Ethnicity missing = 293 missing = 104
White 14277 (68.8) 5353 (70.3)
Mixed 795 (3.8) 315 (4.1)
Asian 883 (4.3) 355 (4.7)
Black 3248 (15.7) 1081 (14.2)
Other 1254 (6.0) 406 (5.3)
Type of self-harm
Overdose 14512 (69.9) 6492 (85.3)
Self-injury 4841 (23.3) 742 (9.7)
Overdose and self-injury | 697 (3.4) 197 (2.6)
Other 700 (3.4) 183 (2.4)
Index of Multiple deprivation
Least deprived quintile 2314 (11.2) 922 (12.1)
2 3440 (16.6) 1340 (17.6)
3 4641 (22.4) 1665 (21.9)
4 4885 (23.5) 1747 (22.9)
Most deprived quintile 5470 (26.4) 1940 (25.5)

HES — Hospital Episode Statistics
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Table 2. Length of admission and risk ratios for admission following attendance at Emerge

in South East London, 2009-2016, by hospital attended.

y Departments for self-harm

ojumoq '6T0¢ Jaqolta LT U0 9062€0-6T0z-uadolwq

Length of Admission® (%) Unadjusted RR Adjusted® RR
Attendances Admission Proportion Mean stay admission® admission®
to ED (%) in HES (%) admitted (days) < 24 hours 24-48 hours 2-4 days 5+ cﬁys (95% Cl) (95% Cl)
Total 20750 7614 0.37 1.21 3544 (46.6) 2557 (33.6) 1130 (14.8) 383 (%O)
Hospital i
KCH 7106 (34.2) 1407 (18.5) 0.20 1.90 486 (34.5) 522 (37.1) 296 (21.0) 103 (Z.3) | 1.00 1.00
UHL 4446 (21.4) 2033(26.7) 0.46 1.24 903 (44.4) 697 (34.3) 318 (15.6) 115 (§.7) 2.31(2.16-2.47) 2.25(2.12-2.40)
CUH 5947 (28.7) 2886 (37.9) 0.49 0.92 1546 (53.6) 894 (31.0) 342 (11.9) 104 (36) |2.45(2.30-2.61) 2.41(2.27-2.55)
STH 3251 (15.7) 1288(16.9) 0.40 1.09 609 (47.3) 444 (34.5) 174 (13.5) 61 (4%) 2.00 (1.86-2.15) 2.02 (1.89-2.17)

a - adjusted for age, sex, ethnicity, type of self-harm and index of multiple deprivation of residence: b - Wald test p<0.0001: c - Kruskal Wallis test for equality of populatiorms p=0.0001: 95% Cl — 95% confidence interval
RR — Risk ratio; ED - Emergency Department; HES - Hospital Episode Statistics; KCH — King’s College Hospital, UHL — University Hospital Lewisham, CUH — Croydon Universit\gﬂospital, STH — St Thomas’ Hospital
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Figures

Figure 1

Study area

Figure 2

a) First attendances b) First attendances adjusted for distance to hospital and c) First admissions by
individuals aged 11+ for self-harm 2009-2016 by lower super output area, standardised for age and

sex

Supplementary Material

Self-harm and suicidality terms used in creation of dataset

Supplementary figure 1

Residual standardised rate ratios (SRRs) for Emergency Department attendance and admission for

self-harm for 725 Lower Super Output Areas (LSOAs) in study area

Supplementary figure 2

a) First attendances b) First attendances adjusted for distance to hospital and c) First admissions by
individuals aged 11+ for self-harm 2009-2016 by lower super output area, standardised for age and

sex and adjusted for IMD
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Self-harm and suicidality terms used in creation of dataset

'%self harm%'
'%self-harm%'

'% DSH %'

'% OD %'
“%overdose%'

'% cut%'
"%cutting%'
'%burning%'

'% burn%'

'% od.%'

'%0/d%'

'% dsh.%'

'%0.D%'
'%paracetamol%'
'%lacerat%'
'%immersion%'
%suicide attempt%'
'%attempting suicide%'
'% hang%'
'%noose%'
'%strangle%'
'%suffocate%’
'%helium%'
'%suicidal%'
'%suicidality%'
'%suicide%'

'%kill himself%'
'%kill herself%'
'‘%killing himself%'
'%killing herself %'
"%kill myself%'
'%harm himself%'
'%harm herself%'
'%harm myself%'
'%end his life%'
'%end her life%'
'%end my life%'
'%harm to self%'
'%end it all%'
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Abstract

Objectives

To compare the proportions of Emergency Department (ED) attendances following self-harm that
result in admission between hospitals, examine whether differences are explained by severity of
harm and examine the impact on spatial variation in self-harm rates of using ED attendance data

versus admissions data.

Setting

A dataset of ED attendances and admissions with self-harm to four hospitals in South East London,
2009-2016 was created using linked electronic patient record data and administrative Hospital

Episode Statistics.

Design

Proportions admitted following ED attendance and length of stay were compared. Variation and
spatial patterning of age and sex standardised, spatially smoothed, self-harm rates by small area
using attendance and admission data were compared and the association with distance travelled to

hospital tested.

Results

There were 20,750 ED attendances with self-harm, 7614 (37%) resulted in admission. Proportion
admitted varied substantially between hospitals with a risk ratio of 2.45 (95% Cl 2.30 to 2.61)
comparing most and least likely to admit. This was not altered by adjustment for patient
demographics, deprivation and type of self-harm. Hospitals which admitted more had a higher
proportion of admissions lasting less than 24 hours (54% of all admissions at highest admitting
hospital versus 35% at lowest). A previously demonstrated pattern of lower rates of self-harm
admission closer to the city centre was reduced when ED attendance rates were used to represent

self-harm. This was not altered when distance travelled to hospital was adjusted for.

Conclusions

Hospitals vary substantially in likelihood of admission after ED presentation with self-harm and this is
likely due to differences in hospital practices rather than in the patient population or severity of self-

harm seen. Public health policy that directs resources based on self-harm admissions data could
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exacerbate existing health inequalities in inner-city areas where this data may underestimate rates

relative to other areas.

Keywords: Self-harm, small area analysis, public health surveillance, geographic mapping
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Strengths and limitations of this study

® This study links clinical records data to administrative Hospital Episode Statistics enabling the
creation of a dataset of Emergency Department attendances which better represents service

use for self-harm than admissions data alone and is not available from routine data.

® Use of individual level data allows investigation of the roles patient factors, type of self-harm
and length of stay play in differences between hospitals.

e The focus on a specific local context has enabled us to use clinical record data and
incorporate the knowledge of clinicians working within the services investigated to
understand the findings but means that estimates of between hospital differences are
probably conservative.

e ED attendance data shows a less biased picture of the spatial patterning of self-harm than
admissions, however it may still be influenced by differences in likelihood of presentation to

ED between populations.
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Background

Self-harm, through both self-injury and overdose, affects over 6% of the population in England at
some point in their lifetime! and results in an estimated 220,000 Emergency Department (ED)
presentations? and over 100,000 hospital admissions? each year in England. Increasing public health
and government interest is being focussed on self-harm both as a concern in itself and as an
important risk factor for future suicide®. Substantial geographical variations occur in the rates of self-
harm?®® and suicide’ across the country and within local authority areas. National policy in England
emphasises the need for the development of suicide and self-harm prevention plans by local
authorities using “localised real time data”® to determine need and appropriate targeting of
interventions. However, attempts to understand variations in self-harm rates in this way is

hampered by the limited data routinely available.

In most countries the only nationwide, routinely available data on service use for self-harm is based
on hospital admissions. Only the Republic of Ireland has established nationwide routine monitoring
of presentations to EDs with self-harm that do not result in admission®. In England, research data on
ED use following self-harm is routinely collected in hospitals in Manchester, Derby and Oxford'° but
outside of these centres, the only reliably coded routine data are Hospital Episode Statistics (HES) for
rates of admissions to hospital*!. This is an administrative dataset reported by all National Health
Service (NHS) hospitals in which all hospital stays have International Classification of Diseases,
version 10 (ICD-10) diagnostic codes attributed to them, including codes related to self-harm?*2.
Hence, much research considering how and why rates of self-harm vary between areas has relied on
admission data alone. Admissions data also feature prominently in national and local public health
planning. In England it is included as an indicator in the Public Health Outcomes Framework 'as well
as Public Health England’s area profiles'® whose explicit purpose is to allow monitoring and

comparison of areas.

Underlying the use of admissions data for work comparing areas is the assumption that, while it
contains only a minority of all self-harm that occurs, individuals from different demographic groups
and geographical areas who self-harm in a similar way are equally likely to feature it in. The usual
presumption is that these data represent the most severe cases of self-harm®, implying a uniformity
of severity in the cases admitted to different hospitals. There is reason to question these
assumptions. Work using data from Manchester, Oxford and Derby has compared the rates of
presentation to general hospitals with self-harm using Emergency Department (ED) attendance data

to the rates using HES admissions data. It found that the ratio of admission rate to attendance rate
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varied between the three centres!. If such differences are due to variations in admission practices
between hospitals, they have the potential to introduce substantial biases. Using admissions data
could produce misleading estimates of relative rates for comparisons between areas and distort our
understanding of area-based health inequalities. A better understanding of biases within data on
admissions for self-harm could inform their use within public mental health in England and highlight

areas for investigation in similar datasets internationally.

This study uses data from four hospitals in South East London as a case study to investigate whether
there are differences between hospitals in the likelihood of admission for individuals attending EDs
following self-harm. London is of particular interest for work on self-harm as admissions data
suggest it has much lower rates of self-harm than the national average®® despite having high levels of
deprivation and social fragmentation, area level factors that have consistently been shown to be
associated with high area rates of self-harm?®. Previous work has found this counter-intuitive pattern
replicated within London, with areas closer to the city centre having lower rates of self-harm

admission, a finding that remains unexplained®.

Unlike previous studies, we have linked a research dataset of ED attendances to HES admissions data
at the individual level. This allows the study to investigate how rates of admission vary between
different hospitals and to account for differences due to the socio-demographics of the population
served or type of self-harm seen. It also considers the impact of variations in the severity of self-
harm presenting to each hospital by examining average length of admission and the distance
individuals have to travel to get to the ED, as work in Ireland has suggested presentation after minor
self-injury is more common when individuals live closer to the hospital®. The study goes on to
compare the conclusions reached about the spatial patterning of self-harm when ED attendance

rather than admission data were used.

Methods

Aims

This study aims to compare the proportions of ED attendances for self-harm that result in
admissions that would be included in HES self-harm admissions data for four hospitals in South East
London between 2009 and 2016 and average length of stay for admitted patients, adjusting for the
age, sex, ethnicity and economic deprivation of those presenting and the type of self-harm. It then
aims to compare the amount of variation between areas and geographical patterning of self-harm

rates across the study area when a) ED attendances and b) admissions are used as the definition of
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self-harm and to examine whether any differences persist after ED attendance rates are adjusted for

the distance individuals have travelled to get to the ED.

Setting

The study area, shown in Figure 1, consists of four London boroughs: Lambeth, Southwark,
Lewisham and Croydon, which stretch from central London in the north to the edge of Greater
London in the south and have a combined population of 1.2 million. It is served by four hospitals
with EDs, King’s College Hospital (KCH), St Thomas’ Hospital (STH), University Hospital Lewisham
(UHL) and Croydon University Hospital (CUH), each of which is run by a separate NHS hospital trust.
Secondary mental health care for the whole area, including liaison psychiatry services in all four EDs,
is provided by South London and Maudsley NHS Foundation Trust (SLaM). When examining
geographical patterning, rates were calculated for Lower Super Output Areas (LSOA, average
population 1700), of which there are 728 in the study area. These are lowest level geography
available in HES data and were used because there is great heterogeneity in area type across short

distances within London.

Data

Data was accessed via the Clinical Records Interactive Search system (CRIS), a case register created
from the anonymised electronic patient record of SLaM?*’, which is linked to HES admissions data.
CRIS contains HES data for all individuals who have ever had contact with SLaM services plus all
individuals living in the four boroughs of the study area, regardless of whether they have ever had

contact with mental health services.
Outcome

ED attendance

ED attendances by individuals aged 11 or older recorded as living within the study area at the time of
attendance at an ED were identified by combining CRIS and HES data. The full methods have been
published elsewhere?®. In brief, HES Accident and Emergency data were used to identify attendances
to the EDs of the four study hospitals. Additional attendances were identified from CRIS records of
referrals to ED based liaison teams. CRIS was then used to identify any free text entries in the SLaM
electronic record made by a mental health liaison team or recorded as made in the ED between the
date and time of ED arrival and 12 hours after the date and time of ED departure. Entries containing
keywords relating to self-harm and suicidality (see supplementary material 1) were extracted and

manually coded according to whether the ED attendance was for an act of self-harm and the type of

7

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

self-harm. Throughout the study period all four EDs had 24-hour liaison teams, a policy of referring
all self-harm presentations to them and of recording all referrals and their reason in the electronic

record even if patients did not wait to be seen?®,

In a small proportion of cases individuals attending EDs for self-harm may be admitted but not have
any psychiatric assessment within the time window specified, usually because they were too
physically unwell for assessment. To ensure these cases were not missed, linked HES Admitted
Patient Care data was checked and any admissions via ED given ICD-10 diagnostic codes X60-X84

(self-harm) that did not already feature in the dataset were added.

Part of the dataset for 2009-2013 has previously been validated against an audit dataset created in
EDs through a combination of forms competed by psychiatric liaison teams and searches of the ED
patient record!®. The dataset created from electronic health records performed similarly to the audit
dataset, detecting 77% of all attendances and 82% of all individual patients, with no differences

found in the age, sex, ethnicity or marital status of those detected versus those missed.

HES record of admission

Admission for self-harm was extracted from the linked HES APC dataset. We used the definition of
admission for self-harm used by Public Health England for its ‘Emergency Hospital Admissions for
Intentional Self-Harm’ indicator?®: an emergency (unplanned) admission with a ‘CAUSE’ ICD-10 code
in the range X60-X84 (Intentional self-harm). These admissions were matched to the corresponding
attendances where they related to the same individual at the same hospital with an admission date
on or one day after the date of ED attendance. This resulted in 44 admissions being matched to
more than one attendance, where an individual had attended two days in a row and been admitted
from the second attendance. In these cases, the first attendance was corrected to show it had not

resulted in admission.

Population denominator

Population denominator data were taken from Office of National Statistics mid-year estimates?°.
Due to differences in the reporting geographies between HES and ONS data, six LSOAs had to be

merged into 3 to make data comparable, hence 725 areas were used in analyses.

The study had access to data for all four hospitals that principally serve the study area. However, in
areas at the edge of the study area individuals may also attend EDs at hospitals in neighbouring
boroughs. HES ED data for everyone living in the study area was used to determine the proportion of

attendances to EDs for any reason (excluding stand-alone minor injuries and walk-in centres) that
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were to study EDs. This proportion was used to weight the denominator population of each LSOA

when calculating rates, so that rates were not misleadingly low at the edges of the study area.

Confounders

Individual age, sex, ethnicity and LSOA of residence were taken from CRIS, supplemented by HES

data where CRIS was incomplete. Area-level deprivation was measured using the Index of Multiple
Deprivation 2010 (IMD)?!, a composite measure summarising multiple dimensions of deprivation at
LSOA level in England. Distance to ED was measured from LSOA centroid to closest ED using ArcGIS

software.
Statistical analysis

Individual-level analysis of admission following attendance

All attendances were included in analyses, with admission as the outcome. A Poisson regression
model with robust error variance was used as the high prevalence of admission in the dataset made
odds ratios produced from a logistic regression difficult to interpret meaningfully?? This model was
two-level to account for clustering at the individual level where there were repeat attendances
within the dataset. Risk ratios (RRs) for admission for each hospital were calculated and adjusted for
potential confounders identified a priori: age (in five-year bands), sex, ethnicity, type of self-harm
and deprivation. Wald tests were used for significance. Length of admission was grouped into < 24
hours, 1, 2, 3, 4, or 5 or more days and treated as ordinal in analyses as its distribution was very
skewed. Differences between hospitals were tested with a Kruskal Wallis test. These analyses were

carried out in STATA version 15.1.

LSOA-level analyses of rates of self-harm

For calculation of LSOA rates of self-harm, individuals’ first admission and first attendance in the
dataset were included. This was because a small number of individuals in the dataset have a large
number of admissions and attendances which would have had a disproportionate influence on the
rates for the small area in which they reside. Age and sex standardised rate ratios (SRRs) for self-
harm admission and ED attendance alone and adjusted for distance to hospital were calculated for
each LSOA. SRRs were smoothed using a Besag-York-Mollie Bayesian disease mapping model?3,
which includes separate spatially structured and unstructured area-level random effects, to account
for over-dispersion and spatial structure. Smoothing reduces the influence of random noise given

the low counts in individual areas and adjusts estimates for spatial autocorrelation.
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For each model the amount of variation in LSOA SRRs was quantified using the 90% quantile ratio
(QR90). This is the ratio of the SRR for the area at the 95t centile to the SRR for the area at the 5t
centile and so describes the scale of variation in residual relative risk between the top and bottom
5% of areas. The residual SRRs after spatial smoothing and adjustment, which represent the
remaining variation, were mapped to display spatial patterning and plotted to allow comparison of

residual variation between analyses.

Analyses were carried out in R version 3.2.2. Bayesian models were run using Markov Monte Carlo
Chain (MCMC) simulation in OpenBUGS version 3.2.3 using the R20penBUGs routine. Results were
mapped in ArcMap 10.6.

Patient and public involvement

This study forms part of a wider project examining rates of self-harm in London. This project has
been discussed with the NIHR Maudsley BRC Service User Advisory Group who provided advice on
the overall aims of the project. No patients were involved in the planning or design of this study. The
findings have been discussed with local community groups and public health teams and will be

further disseminated through the BRC’s PPl activity.

Results

During the study period 20,750 attendances to study EDs made by 12,577 individuals living in the
study area were identified. Of these, 7614 attendances (37%) by 4801 individuals resulted in an
admission that was coded as self-harm in HES admission data. The majority of individuals (9557,
76%) attended only once during the study period while the small group of people with more than

five attendances (368, 3%) accounted more than a fifth of all attendances (4393, 21%).

Individual-level analysis of admission following attendance

There were 20,750 ED attendances with self-harm, 7614 (37%) of which resulted in admission. Table
1 shows distribution of age, sex, ethnicity, types of self-harm and deprivation for ED attendances and
admissions. Table 2 shows the proportions of ED attendances that resulted in admissions by hospital
and the distribution of lengths of stay. There were substantial differences in the proportions being

admitted between the four hospitals in the study area: compared to KCH, which admitted the lowest
proportion, the RRs for the other three hospitals were all 2 or above, with the greatest difference for
CUH (RR 2.45 (95% confidence interval (Cl), 2.30 to 2.61), p <0.0001). The effect sizes were almost

unchanged when adjusted for the sex, age and ethnicity of the individuals attending, the type of self-

10

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 32


http://bmjopen.bmj.com/

Page 11 of 32

oNOYTULT D WN =

BMJ Open

harm they presented with and the level of deprivation in the local areas in which they lived, for
example the RR for CUH versus KCH reduced to 2.41 (2.27 to 2.55, p<0.0001). The distribution of
lengths of admissions also varied significantly between hospitals (Kruskal Wallis test for equality,
p=0.0001). Notably more than half (53.6%) of the admissions to CUH were for less than 24 hours,
compared to 34.5% at KCH. Conversely, 28.3% of KCH admissions lasted 2-4 or 5+ days compared to

15.5% of CUH admissions. The other two hospitals, STH and UHL lie between these two extremes.

LSOA-level analyses of rates of self-harm

Modelling smoothed, age and sex standardised rates of self-harm for LSOAs based on attendance
and admission data separately demonstrated that rates based on admissions data had greater
spatial variation. The QR90 for SRRs based on attendance was 2.87 (95% Credible interval (Crl), 2.65
to 3.13) while that for admissions was 4.51 (3.99 to 5.12). Plots of the residual SRRs, included in
supplementary figure 1, demonstrate that LSOAs with both high and low rates estimated using

admissions data tend to have less extreme rates when attendance data is used.

Figure 2 visualises the effect of these differences in the attendance and admissions datasets when
the geographical patterning of self-harm is considered. LSOA rates of self-harm admission are
clustered with, in general, lower rates of self-harm in areas closer to the city centre. As is shown in
supplementary figure 2 and previous work® these patterns are not explained by area deprivation but
in fact strengthen when deprivation is adjusted for. When ED attendance data is used there is less
difference between rates of self-harm in inner and outer-city areas. Some inner-city areas with
apparently below average rates of self-harm using admission data are shown to have above average
rates of ED attendance for self-harm, although an overall pattern of lower rates in the inner-city
remains, all be it with smaller differences in standardised rates. This is shown when the SRRs for the
quintile of LSOAs closest to the city centre versus the furthest in the two datasets are compared. For
admissions the SRR is 0.65 (0.40-1.02)! whilst for attendances it is 0.84 (0.60-1.13) suggesting
admissions data overestimate the effect of proximity to the city centre in lowering rates. Adjusting
for the distance individuals had to travel to reach their closet ED makes little difference to the spatial
patterning seen when ED attendance data is used. This is reflected in the SRR for self-harm ED

attendance for each 1km increase in LSOA distance from hospital of 0.96 (Crl 0.91-1.01).

1 While the credible interval for this estimate crosses 1, the effect size is very similar to that found in previous
work on the same geographical area which used data from more years and hospitals (0.67 (0.48-0.89))®,
suggesting that the wide Crl is due to imprecision from a smaller sample size rather than indicating an absence
of effect. In this analysis a smaller dataset was used so that it matched the ED attendance data available.
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Discussion

Principal findings

In this South East London case study area the HES admission data widely used to represent self-harm
rates contains only around a third of all hospital treated self-harm. Importantly, the likelihood that
someone attending an ED with self-harm will be admitted and feature in the HES admission dataset
varies substantially according to which ED they attend, with one study hospital almost two and a half
times more likely to admit than another. This echoes previous findings of differences in the ratio of
attendance rates to admission rates between other English cities* and extends them by
demonstrating that it is not explained by differences in the demographics of those attending, the
deprivation of the areas the EDs served or the type of self-harm people were presenting with. This

strengthens the case that differences reflect a difference in practices between the hospitals.

Comparison of the lengths of stay between hospitals suggests the difference also is not explained by
differences in the severity of the self-harm presenting. The hospital with the lowest proportion
admitted had the longest average length of stay and the lowest proportion of very short (under 24
hour) admissions, whilst the hospital with the highest proportion admitted had more than half of its
admissions lasting less than 24 hours. This points to differences between hospitals in how likely they

are to admit less severe cases.

There were substantial differences in the spatial patterning of self-harm rates seen when different
data sources were used. The pattern of clustering of low rates of self-harm in inner city areas and
higher rates of self-harm in areas further from the city centre seen when admission data is used
becomes less marked when ED attendance data is used instead. In particular, there are many inner-
city areas that appear to have low standardised rates of self-harm using admissions data that are
shown to have average or even high rates using ED attendance data. The absence of an association
between LSOA self-harm ED attendance rates and distance travelled to hospital, as well as the length
of stay findings described above, suggest these differences are not due to the shorter travel times to
EDs for individuals in inner city areas encouraging use of ED services for more minor self-harm that

might not use hospital services at all in other areas.

Overall, this study demonstrates that hospitals vary substantially in the likelihood that someone
attending ED with self-harm will be admitted, and this is probably not dictated by the severity of
self-harm. Discussions with staff within the psychiatric liaison services from the four hospitals

studied during the study period (S Cross 2019, personal communication, 2" April: G Ranjith 2019,
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personal communication, 3" March) have highlighted largely policy-based potential explanations for
the difference in admissions seen. For example, hospitals vary in the established ways of managing
patients awaiting psychiatric assessment in the ED who were likely to breach national ED waiting
time targets?* and the accepted locations for patients to receive brief courses of treatment. There
may also be more general differences: for example, hospitals facing greater general demand on beds

may have greater severity thresholds for admission.

Strengths and Limitations

The lack of reliable routine data on ED attendances for self-harm means that this study could only be
done in a context where ED attendance could be ascertained in a different way. The availability of
clinical records linked to HES data at the individual level within CRIS has allowed us to investigate the
potential role patient factors, type of self-harm and length of stay play in differences between
hospitals. A focus on a specific local context has also enabled us to use the knowledge of clinicians

working within the services investigated to understand the findings.

At a national scale, there are likely to be greater differences in practices between different hospitals
than those seen within one area, so this case study is probably a conservative estimate of the effects
of such biases. The specific findings relate to a particular geographical area, South East London,
however, the limitations it highlights in the use of admissions data to monitor and understand self-
harm are relevant across the national area covered by HES data and in other international contexts

where routine admissions data is used.

The use of mental health clinical records to ascertain ED attendances for self-harm will miss some
cases. Previous validation work with part of this dataset suggests it detected a similar proportion of
ED attendances to an audit dataset based on staff in the ED filling out forms and manual checking of
ED notes for cases of self-harm and there were no differences in those detected or missed based on
patient demographics®. Nonetheless, the implication is that the true number of attendances is
higher, so the proportions admitted are likely to be an overestimate. It is possible that despite
liaison services in the four EDs being provided by the same mental health trust with apparently
uniform referral policies, a greater proportion of all presentations are detected for some EDs than
others in this dataset. This would make admission rates for EDs with a high proportion of
attendances detected look lower. There is no way to test this with the data available, however the
increase in the proportion of very short admissions seen in hospitals with higher admission rates
supports the conclusion that these findings illuminate real differences in hospital admission

practices.
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While this study shows how admissions data differs to attendance data, it needs to be borne in mind
that the majority of self-harm in the community, particularly self-injury, does not present to hospital
services at all®>. Hospital presenting self-harm is of interest as it is associated with high levels of
psychiatric morbidity?® as well as the physical harm caused and has been shown to be an important
risk factor for future suicide*. However, the processes that determine whether someone who has
self-harmed in the community presents to the ED may well vary between population groups and
geographical areas, meaning that even ED attendance data may not fully represent true variations in

rates of self-harm in the community between areas.

Implications

Differences in likelihood of admission between hospitals will bias estimates of rates of self-harm for
different areas. This has the potential to exacerbate health inequalities if it results in resources being
directed away from disadvantaged areas and populations on the basis of an underestimate of rates.
Previous research has found lower rates of admission for self-harm in English city centres compared
to the suburbs® 6. This study suggests such findings may be partly explained by admission practices
resulting in an underestimate of self-harm in the inner cities when admission data is used.
Underestimation of self-harm rates in this study mainly affected the boroughs of Lambeth and
Southwark. These boroughs include areas with high levels of deprivation and substantial black and
minority ethnic populations and experience higher rates of adverse health outcomes?” including
higher rates of lifetime suicidal behaviours than the national average on community surveys?s.
Current reliance of public health services in these boroughs on self-harm admissions data to
formulate their suicide and self-harm prevention strategies?° risks failing to identify need in already

disadvantaged populations.

If the hospital practices driving lower admissions are more typical of hospitals serving more deprived
inner-city areas or otherwise under greater resource pressure, it is likely that these patterns are
being replicated elsewhere in the country. At a national level, London has much lower rates of self-
harm admissions than the English average!®> however these findings provide reason to be cautious in
interpreting this as meaning there is truly lower underlying risk in the capital. Likewise, in other
settings, research findings and public health planning based on admissions data need to be alert to

the potential influence of such biases.

Routinely collected data on attendances to medical services following self-harm will always have an
important role in research and public health planning both in England and internationally. They
provide more comprehensive coverage and regular updates than research datasets can, allowing

variations between areas and over time to be examined. Such data also have the potential to
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increase clinical services’ understanding of the populations they serve and help them configure
services more appropriately. This study suggests that routine data covering ED attendances would
be more appropriately used for these purposes than admissions data. Such a dataset was included as
a “placeholder indicator” in Public Health England’s Public Health Outcomes Framework (PHOF) from
2015 as a statement of intent to begin using such data as soon as it became available.
Unfortunately, the lack of a reliable source for the measure means it has never been produced and is
now earmarked for removal in the next iteration of the PHOF3C. The findings of this paper suggest
that efforts to find a way to create a reliable ED self-harm dataset should remain a priority. The
widespread use of electronic health records by mental health trusts and their increasing
incorporation into linked research databases through systems including CRIS may provide avenues to

do this in future, especially if linkage can be extended to ED clinical records.

Conclusions

Currently in England, as in many other countries, hospital admissions are the only comprehensive,
reliably coded data on the incidence of non-fatal self-harm available and so are widely used in
research and as a public health indicator. This analysis demonstrates that doing so may risk
underestimating relative rates in inner city areas and so exacerbating existing health inequalities.
Hospitals differ substantially in the proportions of individuals attending EDs with self-harm who get
admitted. These differences are not explained by patient characteristics, type of self-harm or
indicators of the severity of self-harm which suggests differences in hospital policies and practices
are key. ED attendances for self-harm would provide a less biased estimate of area rates for

comparisons hence making such data routinely available should be a public health priority.
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Tables

Table 1. Characteristics of attendances at Emergency Departments and

admissions following self-harm at four general Hospitals in South East London

BMJ Open

2009-2016
ED attendances Admissions
(%) in HES (%)
Total 20750 7614
Sex by age missing = 9 missing = 2
Males
Total 7686 (37.0) 2695 (35.4)
11-15 198 (2.6) 81 (3.0)
16-19 526 (6.8) 140 (5.2)
20-24 1111 (14.5) 366 (13.6)
25-34 1875 (24.4) 651 (24.2)
35-64 3778 (49.2) 1359 (50.4)
65+ 198 (2.6) 98 (3.6)
Females
Total 13055 (62.9) 4917 (64.6)
11-15 1147 (8.8) 645 (13.1)
16-19 2180 (16.7) 754 (15.3)
20-24 2303 (17.6) 746 (15.2)
25-34 2788 (21.4) 993 (20.2)
35-64 4347 (33.3) 1629 (33.1)
65+ 290 (2.2) 150 (3.1)
Ethnicity missing = 293 missing = 104
White 14277 (68.8) 5353 (70.3)
Mixed 795 (3.8) 315 (4.1)
Asian 883 (4.3) 355 (4.7)
Black 3248 (15.7) 1081 (14.2)
Other 1254 (6.0) 406 (5.3)
Type of self-harm
Overdose 14512 (69.9) 6492 (85.3)
Self-injury 4841 (23.3) 742 (9.7)
Overdose and self-injury | 697 (3.4) 197 (2.6)
Other 700 (3.4) 183 (2.4)
Index of Multiple deprivation
Least deprived quintile 2314 (11.2) 922 (12.1)
2 3440 (16.6) 1340 (17.6)
3 4641 (22.4) 1665 (21.9)
4 4885 (23.5) 1747 (22.9)
Most deprived quintile 5470 (26.4) 1940 (25.5)

HES — Hospital Episode Statistics

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 32


http://bmjopen.bmj.com/

Page 17 of 32

oNOYTULT D WN =

BMJ Open

17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 18 of 32

Table 2. Length of admission and risk ratios for admission following attendance at Emerge

in South East London, 2009-2016, by hospital attended.

y Departments for self-harm

ojumoq '6T0¢ Jaqolta LT U0 9062€0-6T0z-uadolwq

Length of Admission® (%) Unadjusted RR Adjusted® RR
Attendances Admission Proportion Mean stay admission® admission®
to ED (%) in HES (%) admitted (days) < 24 hours 24-48 hours 2-4 days 5+ cﬁys (95% Cl) (95% Cl)
Total 20750 7614 0.37 1.21 3544 (46.6) 2557 (33.6) 1130 (14.8) 383 (%O)
Hospital i
KCH 7106 (34.2) 1407 (18.5) 0.20 1.90 486 (34.5) 522 (37.1) 296 (21.0) 103 (Z.3) | 1.00 1.00
UHL 4446 (21.4) 2033(26.7) 0.46 1.24 903 (44.4) 697 (34.3) 318 (15.6) 115 (§.7) 2.31(2.16-2.47) 2.25(2.12-2.40)
CUH 5947 (28.7) 2886 (37.9) 0.49 0.92 1546 (53.6) 894 (31.0) 342 (11.9) 104 (36) |2.45(2.30-2.61) 2.41(2.27-2.55)
STH 3251 (15.7) 1288(16.9) 0.40 1.09 609 (47.3) 444 (34.5) 174 (13.5) 61 (4%) 2.00 (1.86-2.15) 2.02 (1.89-2.17)

a - adjusted for age, sex, ethnicity, type of self-harm and index of multiple deprivation of residence: b - Wald test p<0.0001: c - Kruskal Wallis test for equality of populatiorms p=0.0001: 95% Cl — 95% confidence interval
RR — Risk ratio; ED - Emergency Department; HES - Hospital Episode Statistics; KCH — King’s College Hospital, UHL — University Hospital Lewisham, CUH — Croydon Universit\gﬂospital, STH — St Thomas’ Hospital

"1ybuAdoo Ag paroaiold 1senb Ag 20z ‘8T |lidy uo jw
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Figures

Figure 1

Study area

Figure 2

a) First attendances b) First attendances adjusted for distance to hospital and c) First admissions by
individuals aged 11+ for self-harm 2009-2016 by lower super output area, standardised for age and

sex

Supplementary Material

Self-harm and suicidality terms used in creation of dataset

Supplementary figure 1

Residual standardised rate ratios (SRRs) for Emergency Department attendance and admission for

self-harm for 725 Lower Super Output Areas (LSOAs) in study area

Supplementary figure 2

a) First attendances b) First attendances adjusted for distance to hospital and c) First admissions by
individuals aged 11+ for self-harm 2009-2016 by lower super output area, standardised for age and

sex and adjusted for IMD
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Self-harm and suicidality terms used in creation of dataset

'%self harm%'
'%self-harm%'

'% DSH %'

'% OD %'
“%overdose%'

"% cut%'
"%cutting%'
'%burning%'

'% burn%'

'% 0d.%'

'%0/d%'

'% dsh.%'

'%0.D%'
'%paracetamol %'
'%lacerat%'
'%immersion%'
%suicide attempt%'
'%attempting suicide%
'% hang%'
'%noose%'
'%strangle%'
'%suffocate%’
'%helium%'
'%suicidal%'
'"%suicidality%'
'%suicide%'

'%kill himself%'
'%kill herself%'
'%killing himself%'
'%killing herself %'
"%kill myself%'
'%harm himself%'
'%harm herself%'
'%harm myself%'
'%end his life%'
'%end her life%'
'%end my life%'
'%harm to self%'
'%end it all%'
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a) First attendances b) First attendances adjusted for distar%'\c"éofﬁnhospital and c) First admissions by individuals agedpigf-io of 32
for self-harm 2009-2016 by lower super output area, standardised for age and sex and adjusted for IMD
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

BMJ Open

Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or | 1
the abstract
(b) Provide in the abstract an informative and balanced summary of what | 2
was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 3-4
being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 4
Methods
Study design 4 Present key elements of study design early in the paper 5-7
Setting Describe the setting, locations, and relevant dates, including periods of 5
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection | 5
of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, | 5-7
and effect modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods | 5-7
measurement of assessment (measurement). Describe comparability of assessment
methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 7
Study size 10 Explain how the study size was arrived at N/a
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 7
applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for 7-8
confounding
(b) Describe any methods used to examine subgroups and interactions N/a
(c) Explain how missing data were addressed N/a
(d) If applicable, describe analytical methods taking account of sampling | N/a
Strategy
(e) Describe any sensitivity analyses N/a
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 8
potentially eligible, examined for eligibility, confirmed eligible, included
in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage N/a
(¢) Consider use of a flow diagram N/a
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, 15
social) and information on exposures and potential confounders (T1)
(b) Indicate number of participants with missing data for each variable of | 15
interest (T1)
Outcome data 15*%  Report numbers of outcome events or summary measures 8,15
(T
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Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 16
estimates and their precision (eg, 95% confidence interval). Make clear (T2)
which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were N/a
categorized
(c) If relevant, consider translating estimates of relative risk into absolute | N/a
risk for a meaningful time period

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, N/a
and sensitivity analyses

Discussion

Key results 18 Summarise key results with reference to study objectives 9

Limitations 19 Discuss limitations of the study, taking into account sources of potential 10-11
bias or imprecision. Discuss both direction and magnitude of any
potential bias

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 11-12
limitations, multiplicity of analyses, results from similar studies, and
other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 10-12

Other information

Funding 22 Give the source of funding and the role of the funders for the present 21

study and, if applicable, for the original study on which the present

article is based

*@Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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