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An investigation of recorded physical, domestic
and sexual victimisation as risk factors for
adverse clinical outcomes in severe mental
illness: longitudinal study
Ava Jean Catherine Mason, Vishal Bhavsar, Angus Roberts, Riley Botelle, Giouliana Kadra-Scalzo,
Gayan Perera and Robert Stewart

Background
Receipt of violence (victimisation) is associated with a higher risk
of severe mental illness and with worse illness severity; however,
associations with routine clinical outcomes are less clear.

Aims
To investigate associations between victimisation and subse-
quent clinical outcomes in people presenting with severe mental
illness, using a south London health records data resource.

Method
Data were extracted for 16 372 patients presenting between
January 2007 and October 2022, aged 18+ years and receiving
diagnoses of schizophrenia-related disorders, mania or bipolar
disorder. Recorded victimisation and subtype (any, physical,
domestic or sexual) were ascertained via natural language
processing from the first 3 months of the record following
presentation. Cox regression models were deployed to investi-
gate subsequent risk of mental health emergency care
assessment, crisis intervention, in-patient care, Mental Health
Act (MHA) detention and mortality. Poisson regression models
investigated the numbers of attended healthcare events and
antipsychotic agents received. Covariates included socio-
demographic characteristics and clinical status (service receipt,
medication, symptom profile).

Results
All victimisation exposures were associated with a higher risk of
all outcomes, apart frommortality and number of antipsychotics,
following adjustment for sociodemographic factors, and with

emergency assessment (hazard ratio for any victimisation 1.17,
95% CI 1.09–1.27), in-patient/MHA detention (hazard ratio 1.32,
95% CI 1.06–1.65/1.82, 95% CI 1.31–2.55) and higher numbers of
attended events (incidence rate ratio 1.17, 95% CI 1.16–1.19)
following full adjustment. Associations were similar for subtypes
of victimisation and exposures, and between men and women
following sociodemographic adjustment, but the associations
were slightly weaker for women following full adjustment.

Conclusion
Experiences of violence, to the extent to which patients report
their experiences and these are recorded, are risk factors for
worse outcomes in severe mental illness, only partly accounted
for by clinical status around the time of presentation. More
systematic ascertainment and recording of victimisation needs
to be considered if interventions are to be appropriately
targeted.
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Severe mental illnesses (SMIs, referring here to schizophrenia-
related and bipolar disorders) are associated with numerous
adverse impacts on quality of life.1,2 Individuals who are victims of
violence have an increased risk of developing psychotic disorders,3,4

with the reported prevalence of victimisation as high as 60% in
those with SMI.5 Victimisation has also been found to be associated
with more severe psychotic illness, lower response to treatment and
consequent higher doses of prescribed mood stabilisers and anti-
psychotics.6–9 It is also associated with higher rates of comorbidity,
hospitalisation and suicide attempts, and with poorer functioning
and response to treatment, including dopamine antagonists.7,10–12

However, research has focused on either victimisation as a risk
factor for psychosis or cross-sectional relationships with symp-
tom severity and functioning,13,14 and there is a lack of prospective
evidence on victimisation as a risk factor for clinical outcomes in
these disorders.

Growing volumes of data from electronic mental healthcare
records provide valuable opportunities for investigating victim-
isation as a predictor of course and outcome in SMI. In the absence
of widely adopted structured instruments in routine practice, vic-
timisation is primarily recorded in unstructured text fields within

the records, which presents a challenge for data capture. However,
natural language-processing (NLP) algorithms are increasingly
being used to extract information on clinical entities such as
symptoms and treatment15–17 from unstructured text in electronic
mental health records, ‘unlocking’ this information for use in large
clinical populations that are potentially more representative than
recruited samples from clinical practice. One recently developed
NLP application ascertains violence according to its presence and
subtypes (physical, domestic, sexual),18 and in this study we
investigated the extent to which victimisation recorded early in the
course of specialist mental healthcare was associated with adverse
clinical outcomes in patients with SMI, adjusted for previously
established potential confounders.11,13,19,20

Method

We extracted patient data from the case register of the South
London and Maudsley NHS Foundation Trust (SLaM), a com-
prehensive secondary mental healthcare provider serving around
1.3 million residents in four boroughs of south-east London
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(Croydon, Lambeth, Lewisham and Southwark). SLaM services
have used electronic health records since 2006, and in 2008 its
Clinical Record Interactive Search (CRIS) platform was established
to enable research use of deidentified data from the full record.
CRIS is approved as a data resource for secondary analysis,
including the analysis for this project (Oxford Research Ethics
Committee C, reference no. 23/SC/0257; IRAS project ID: 326477).
Pre-structured data from the source record available in CRIS have
been extensively supplemented over the past 10–15 years, with
entities derived from source text fields via over 100 developed NLP
algorithms, detailed in an open-access catalogue21 and including the
above-mentioned algorithm for violence victimisation, as well as
algorithms for medication use and symptom profiles used to
generate covariates. Diagnoses are routinely recorded in a struc-
tured format according to ICD-10 codes.

CRIS data were extracted for all individuals aged 18 years and
over who had received SLaM care between January 2007 and
October 2022, with a primary diagnosis at any point in SLaM care
of schizophrenia or related disorder (ICD-10 F20x–29x), manic
episode (F30x) or bipolar disorder (F31x). The sample was
restricted to those with active referrals of at least 3 months fol-
lowing the first face-to-face contact with SLaM services, and a
historic cohort study was assembled by ascertaining ‘baseline’
exposure status and covariates over these first 3 months and
ascertaining outcomes from the 3-month point onwards. The NLP
algorithm ascertaining interpersonal violence was used to extract
data on victimisation (i.e. receipt of violence) recorded during the
3-month baseline period, and to classify this according to physical,
sexual and domestic types/contexts.18 Victimisation was affirmed
when the label referred to the patient as the recipient of the violence
ascertained (rather than perpetration/witnessing status). Physical
violence included violence using physical force or causing or having
increased risk of causing physical injury. Sexual violence included
unwanted sexual acts, unwanted sexual comments or advances
or unwanted attempts to obtain a sexual act (e.g. rape, sexual
harassment, sexual assault, forced marriage, stalking and repro-
ductive coercion and control). Domestic violence included violence
between family members, intimate partners, former intimate
partners and household members.18 ‘Any victimisation’ as a cate-
gory was defined on the basis of any mention of any of the three
victimisation types (physical, sexual or domestic). A binary variable
was generated of any mention versus no mention of victimisation
(categorised as physical, sexual, domestic or any type). Previous
publications have measured precision (the proportion of mentions
labelled as ‘positive’ that are actually positive), recall (the pro-
portion of all actual positive mentions that were correctly identi-
fied) and F1 (the harmonic mean of precision and recall, combining
them into a single metric), evaluating algorithm output against
manually annotated source text, and have reported high scores on
these measures. This includes high scores for general victimisation
mentions, and for mentions of domestic, physical and sexual
violence specifically18,22). More information regarding the NLP
app’s development, drawn from previous publications, can be
found in Supplementary Materials 1.18,22

Age, gender, ethnicity, diagnosis and neighbourhood depriva-
tion were ascertained at, or closest to, the first clinical contact. Age
was categorised into 10-year increments for descriptive statistics,
but was retained in 1-year intervals for inclusion as a covariate in
regression analyses. Ethnicity was categorised into six groups for
analysis: ‘White British’ (British), ‘White other’ (Irish or any other
White background), ‘Black’ (Caribbean, African or any other Black
background), ‘Asian’ (Indian, Bangladeshi, Pakistani, Chinese or
any other Asian background), ‘Other/mixed’ (White and Asian,
White and Black Caribbean, White and Black African any other
ethnic group) and ‘Not stated’. Inclusion primary diagnoses were

categorised into the three categories previously stated (F20x–29x,
F30x and F31x), and any listed secondary or additional diagnoses
of substance misuse disorder (F1x), personality disorder (F6x) and
learning disability (F7x, F84x) were also ascertained as binary
variables to be considered as covariates. Additional diagnoses
(e.g. depression and anxiety) were not included as covariates,
because these are common comorbidities in individuals with SMI
and therefore may be a part of the patient’s broader clinical syn-
drome rather than independent confounders. For the address at
first contact, Index of Multiple Deprivation (‘neighbourhood
deprivation’) was ascertained: a public-domain measure of socio-
economic status combining economic, social and housing dimen-
sions23 from national census returns and collated for Lower-level
Super Output Areas (standard national enumeration units with
around 1500 residents).

The following clinical covariates were ascertained for the first
3 months of care as binary present/absent variables: (a) home
treatment team (HTT) care; (b) in-patient or liaison service input;
(c) emergency event (mental health assessment in emergency care);
(d) receipt of antidepressants or mood stabilisers (ascertained
from recorded medication receipt in text fields via a bespoke
NLP algorithm; precision (0.71–0.99) and recall (53–94%21); and
(e) recorded symptoms in this time period ascertained via indi-
vidual NLP algorithms as binary (present/absent) variables and
scaled according to the following subscales: positive schizo-
phreniform (0–16), negative schizophreniform (0–12), manic
(0–8), disorganisation (0–8) and catatonic (0–4). Precision and
recall for each NLP symptom can be found in the CRIS NLP
catalogue.21 We focused on outcomes relating to mortality and use
of healthcare services/help-seeking rather than clinical presenta-
tion. Considering this, aspects related to clinical presentation
(e.g. symptom profiles and medication use that was not SMI-
specific (e.g. antidepressants and mood stabilisers)) were included
as clinical covariates rather than considered outcomes.

Outcomes were extracted over the period starting from
3 months following the first clinical contact, using structured data.
These comprised: (a) number of different antipsychotics pre-
scribed; (b) number of attended events (face to face or virtual
contact) and dates of the first occurrences of the following events:
(c) emergency care receipt (occurrence of emergency care mental
health assessment); (d) crisis (HTT) input (input from a HTT – a
model of care providing daily community monitoring as an
alternative to in-patient admission); (e) evidence of mental health
in-patient care; (f) compulsory in-patient care detention under the
Mental Health Act (MHA); and (g) mortality (if the patient has
died; date of death). Antipsychotic use was considered an outcome,
because we felt that antipsychotic use after the index date could
be investigated as a proxy for longer-term treatment resistance,
whereas the number of antipsychotics in the first 3 months would
have been measuring other processes concerned with immediate
management.

Statistical analysis

The binary exposures under investigation were presence of
recorded victimisation (experienced violence) during the first
3 months following initial clinical contact: (a) any victimisation;
(b) physical victimisation; (c) domestic victimisation; and (d) sexual
victimisation. The control group comprised patients who had no
mention of physical, domestic or sexual victimisation within their
clinical records during the first 3 months following initial clinical
contact. Initial analyses compared covariates by exposure status.

Cox regression models were used to investigate associations
with risk of emergency care, in-patient care, MHA detention and
mortality. Poisson regression models were used to estimate
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associations with number of antipsychotics received and number
of attended healthcare events with a mental health professional
(restricted to participants who did not have in-patient care in the
12-month follow-up period). For Cox regressions, censoring points
were date of death, date of outcome event and extraction date
(3 February 2023). For Poisson regressions, duration of follow-up
(from the 3-month point to data extraction date) was included as a
covariate in all models.

The following regression models were assembled for each
clinical outcome: model 1 was unadjusted; model 2 controlled for
age and gender; model 3 additionally controlled for ethnicity and
neighbourhood deprivation; and model 4 additionally controlled
for primary diagnosis, secondary diagnoses, baseline in-patient/
liaison care, emergency care, antidepressant use, mood stabiliser
use and symptom scales. Because baseline clinical variables may be
on the causal pathway (between victimisation and clinical out-
comes) or might be potential confounders, we included these
within model 4 as sensitivity analysis (where we can compare the
regression models with and without these variables). All regression
results were Bonferroni-adjusted to control for multiple com-
parisons when interpreting p-values. In secondary analyses,
regression models 3 and 4 for each outcome were conducted on
subsamples of the cohort stratified by gender; this was an a priori
stratified analysis, given probable gender differences in violence
context.

Competing risks of mortality may affect the incidence rate of
the event of interest (emergency assessment, crisis (HTT) care,
in-patient care, MHA admission). In the presence of competing
risks including mortality, traditional survival analysis such as Cox
proportional hazard regression may introduce biases into the esti-
mation of survival probability. The competing risk regression, a
semi-parametric modelling approach, uses sub-distribution hazard
(SDH) function,24,25 where patients who have experienced com-
peting events are not censored but remain in risk sets. This includes

patients who have experienced competing events such as mortality,
even if they are not at risk of the event of interest separately
(emergency assessment, crisis (HTT) care, in-patient care, MHA
admission). The Fine–Gray model is appropriate for predicting an
individual’s risk. Considering this, as a sensitivity analysis, com-
peting risk regression models were created for competing risk of
mortality and SDH ratios with 95% confidence intervals; these
focused on primary associations (between any victimisation and
hazards outcomes in the full sample) to check for consistency in
findings.

Results

The cohort comprised 16 372 individuals, 72% of whom had an
ICD-10 F20–29 diagnosis, 24% an F31 diagnosis and 4% an F30
diagnosis (Supplementary Table 1). The largest group were aged
21–30 years, and a small majority of individuals were male. Nearly
all characteristics differed significantly by exposure status (Sup-
plementary Table 1). Recorded victimisation of all types was over-
represented in younger age groups; in those from Black ethnic
groups; in those with schizophrenia-related primary diagnoses; in
those with any of the comorbid secondary diagnoses; and in those
receiving higher levels of care or with higher medication use.
A female predominance was apparent for recorded domestic and
sexual victimisation, but not significantly for physical victimisation.
Levels of recorded symptoms were lower for those experiencing
victimisation of any sort.

Victimisation was associated with significantly poorer out-
comes relating to emergency assessment, crisis care, in-patient care
and MHA admission following adjustment for sociodemographic
factors (Table 1), with all remaining significant, apart from crisis
care, following further adjustment for baseline clinical status
(Table 1; model 4). Within gender-stratified analyses (Table 3),

Table 1 Cox proportional hazards analyses of clinical outcomes associated with baseline victimisation exposures

Victimisation exposures

Hazard ratios, 95% CIs

Model 1 (n= 16 370) Model 2 (n= 16 370) Model 3 (n= 15 286) Model 4 (n= 14 565)

Emergency assessment
Any victimisation 1.93 1.80–2.06 1.80 1.69–1.93 1.65 1.54–1.76 1.17 1.09–1.27
Physical violence 1.93 1.81–2.06 1.81 1.70–1.93 1.65 1.55–1.77 1.19 1.10–1.28
Domestic violence 1.92 1.81–2.03 1.78 1.68–1.89 1.63 1.53–1.75 1.21 1.13–1.30
Sexual violence 1.74 1.64–1.85 1.61 1.51–1.71 1.51 1.42–1.61 1.14 1.06–1.22

Crisis (HTT) care
Any victimisation 4.01 2.75–5.84 3.97 2.72–5.80 3.78 2.58–5.53 1.35 0.91–2.01
Physical violence 3.89 2.75–5.51 3.90 2.75–5.52 3.68 2.59–5.23 1.37 0.95–1.99
Domestic violence 2.96 2.20–3.97 2.89 2.14–3.90 2.73 2.01–3.69 1.18 0.86–1.63
Sexual violence 2.23 1.67–2.99 2.17 1.61–2.91 2.16 1.60–2.91 1.26 0.92–1.73

In-patient care
Any victimisation 5.99 4.92–7.29 6.17 5.06–7.51 5.73 4.63–7.08 1.32 1.06–1.65
Physical violence 6.69 5.55–8.06 6.83 5.66–8.24 6.35 5.19–7.77 1.44 1.16–1.78
Domestic violence 3.64 3.16–4.18 3.87 3.36–4.46 3.95 3.38–4.62 1.34 1.14–1.59
Sexual violence 4.59 4.01–5.25 4.91 4.28–5.63 4.67 4.02–5.42 1.59 1.36–1.87

MHA admission
Any victimisation 8.84 6.59–11.86 9.09 6.77–12.12 8.88 6.43–12.26 1.82 1.31–2.55
Physical violence 9.42 7.17–12.37 9.58 7.29–12.59 9.51 7.04–12.86 1.91 1.39–2.60
Domestic violence 4.11 3.43–4.93 4.40 3.67–5.29 4.54 3.70–5.57 1.51 1.22–1.87
Sexual violence 5.44 4.57–6.47 5.82 4.88–6.94 5.66 4.67–6.87 1.90 1.54–2.33

Mortality
Any victimisation 0.68 0.63–0.73 1.01 0.92–1.07 0.99 0.92–1.08 0.89 0.81–0.97
Physical violence 0.72 0.66–0.77 1.03 0.95–1.11 1.04 0.95–1.12 0.93 0.95–1.01
Domestic violence 0.64 0.59–0.69 1.01 0.93–1.10 1.01 0.93–1.10 0.93 0.84–1.01
Sexual violence 0.64 0.58–0.70 1.06 0.96–1.17 1.07 0.97–1.18 0.94 0.85–1.05

HTT, home treatment team; MHA, Mental Health Act.
Model 1: controlling for follow-up time; model 2: model 1 plus age and gender; model 3: model 2 plus ethnicity; model 4: model 3 plus primary diagnosis, secondary diagnoses (substance
misuse, intellectual disability, personality disorder), baseline receipt of crisis (HTT) input, in-patient/liaison care, emergency assessment, antidepressant treatment, mood stabiliser
treatment and summed positive, negative, manic, disorganised and catatonic symptoms.
Figures in bold font represent significant findings following Bonferroni adjustment correcting for multiple comparisons.
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these results remained significant for both males and females
separately in models adjusting for sociodemographic factors.
However, the significantly poorer outcomes for in-patient care and
MHA admission following further adjustment for baseline clinical
status were significant for male patients only (Table 3). Confidence
intervals overlapped for all definitions of victimisation, with no
consistent ranking in the strengths of association. Although there
were no associations with mortality for most victimisation groups
individually in any of the models, there was a significant negative
association between mortality and ‘any victimisation’ within
models 1 and 4. Poisson regression analyses (Table 2) showed no
association between any victimisation group and number of dif-
ferent antipsychotics received following adjustment for socio-
demographic factors (model 3) or further adjustment for baseline
clinical status (model 4), either in the total sample or for female and
male patients analysed separately (Table 4). However, there was a
significant association pre-adjustment (Table 2; model 1). Poisson
regression analysis (Table 2) showed significant associations
between all victimisation exposures and higher number of attended
events, which persisted following adjustment for sociodemographic
factors (model 3) and baseline clinical status (model 4). These
associations were also significant for both male and female patients
when analysed separately (Table 4).

Hazards of crisis care for any victimisation were significantly
increased after adjusting for sociodemographic factors (model 3)
in both genders, but only physical victimisation was significantly
increased following adjustment for both models 3 and 4 specifically
in male patients. Associations with in-patient care and MHA
admission were significant only in male patients following addi-
tional adjustment for baseline clinical status. The association
between any victimisation and lower mortality in model 4 was
significant specifically for men only (Table 3). Associations with
number of antipsychotics (Table 4) were non-significant for both
men and women in both models 3 and 4. Associations with number
of attended events (Table 4) was significant for both genders
independently in both models. These associations found for both
women and men were positive for all types of victimisation across
both models.

As summarised in Supplementary Table 2, there were no
substantial differences between Cox proportional model hazard
ratios and SDH ratios produced in the competing risk regression.

Discussion

To our knowledge, this is the first longitudinal study to examine the
relationship between victimisation and clinical outcomes in
patients with SMI using large-scale clinical health record data.
Following adjustment for sociodemographic factors alone, vic-
timisation recorded in the first 3 months following presentation
predicted subsequent emergency assessment, crisis care, in-patient
care and MHA-enforced in-patient care specifically, as well as
higher numbers of attended clinical events. Following further
adjustment for measures of clinical status over those 3 months,
associations with higher risk of emergency assessment, in-patient
care, MHA admission and higher number of attended events
persisted. Most outcomes were similar in men and women fol-
lowing sociodemographic adjustment, but only emergency assess-
ment outcomes remained consistently significant in women after
further adjustment for clinical characteristics. A significant negative
association was found between victimisation and mortality in the
unadjusted model 1, and in the fully adjusted model 4 that was
apparent only in men on further stratification. There were no
consistent differences between the three subtypes of recorded
victimisation (physical, domestic, sexual) as exposures.
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The findings relating to increased hospitalisation are consistent
with previous studies focusing on the effects of sexual victimisation
in people with psychosis,26 and with studies that have reported
general, physical and sexual victimisation to be associated with
frequency, duration and age of first hospitalisation.27,28 In relation
to MHA detention, most previous studies in SMI have focused on
ethnicity as a predictor,20 or on traumatisation occurring as a result
of detention rather than as a predictor of future detainment.29 One
previous study reported no association between psychotic experi-
ences or involuntary detention and subsequent traumatic symp-
toms (in the absence of a life-threatening trauma).30 Although little
research has specifically measured whether victimisation increases
hospital contact, research has found reduced symptom improve-
ment in patients with psychosis and previous victimisation.6

Considering gender, although we had anticipated that victimisation
might show different strengths of association between men and
women, our findings for this were inconsistent across the different
models, outcomes and type of victimisation. In model 3, adjusting
for sociodemographic factors, most hazard ratios (Table 3) were
similar between men and women, the exceptions being associations
of physical victimisation with crisis care and MHA admission, and
sexual victimisation with in-patient/MHA admission, all of which
were markedly stronger for men compared with women. However,
when further adjusted for clinical factors (model 4), most of these
associations remained significant in men but most were no longer
significant in women. On the other hand, Poisson models of
number of clinical contacts were similar between men and women
in both models. For crisis and in-patient outcomes, baseline clinical
status therefore appears to be acting more strongly as a con-
founding factor for women than for men, perhaps indicating
clinical pathway differences that emerge earlier; however, these
conclusions must be viewed as speculative and requiring replication
and further evaluation.

Our findings emphasise the potential importance of victim-
isation as a prognostic marker (consistent with previous

literature27), although they do not support substantial or consistent
differences between broad categories of violence received, sug-
gesting that the personal impact of the experience is more
important across these subtypes. In considering the meaning of the
final adjusted (model 4) associations, it is important to bear in mind
that covariates were ascertained over an important period of clinical
care, namely the first 3 months following referral. Some of these
covariates may therefore be causal pathway rather than confounding
factors – for example, pre-referral trauma might result in worse
clinical status or more intensive (e.g. in-patient/MHA) care shortly
after referral, accounting in turn for associations with later outcomes;
the model 4 regression output may therefore represent over-
adjustment. Of note, all associations were substantially attenuated
when adjusted for these clinical measures, supporting an important
role of early clinical presentation and care receipt. If correct, this
process may be particularly pertinent in female patients, with more
independent subsequent associations observed in men. Unlike pre-
vious studies,8,9 victimisation (of all types) was not associated with
increased frequency of prescribed antipsychotics.

Numerous studies have reported excess mortality in patients
with SMI compared with the general population, potentially due
to medical comorbidity, adverse social factors and unhealthy life-
styles, and to increased suicide rates.31,32 Associations have been
reported between victimisation and alcohol and substance misuse
and increased suicide rates,11 and increased psychiatric medication
use,9 although no study has investigated associations of victim-
isation with mortality in SMI. Our study found a negative asso-
ciation between victimisation and mortality in the unadjusted
model 1 and in one of the adjusted models (model 4). This negative
association appears to have been confined to male patients, as
suggested in the gender-stratified analysis, possibly because male
patients who engaged sufficiently with services to report victim-
isation are also more able to seek healthcare and adhere to treat-
ments. However, this interpretation is speculative and requires
further investigation.

Table 3 Gender-stratified Cox proportional hazards analyses of clinical outcomes associated with baseline victimisation exposures

Victimisation exposures

Hazard ratios, 95% CIs

Male patients Female patients

Model 3 (n= 7944) Model 4 (n= 7553) Model 3 (n= 7342) Model 4 (n= 7012)

Emergency assessment
Any victimisation 1.63 1.48–1.78 1.16 1.05–1.28 1.68 1.52–1.86 1.20 1.08–1.34
Physical violence 1.62 1.48–1.77 1.15 1.04–1.28 1.70 1.54–1.86 1.23 1.11–1.37
Domestic violence 1.68 1.54–1.83 1.27 1.16–1.40 1.58 1.44–1.73 1.16 1.05–1.28
Sexual violence 1.50 1.36–1.63 1.13 1.02–1.24 1.54 1.41–1.69 1.16 0.99–0.99

Crisis (HTT) care
Any victimisation 5.68 2.99–10.75 2.12 1.10–4.08 1.05 1.77–4.63 0.93 0.56–1.54
Physical violence 6.21 3.35–11.52 2.58 1.35–4.89 2.67 1.72–4.14 0.88 0.55–1.42
Domestic violence 2.14 1.38–3.31 1.03 0.65–1.64 3.42 2.22–5.27 1.29 0.82–2.03
Sexual violence 2.30 1.48–3.58 1.36 0.85–2.19 2.05 1.36–3.07 1.11 0.72–1.70

In-patient care
Any victimisation 6.30 4.73–8.38 1.64 1.21–2.21 5.08 3.70–6.97 0.95 0.68–1.32
Physical violence 6.66 5.07–8.74 1.68 1.26–2.24 6.01 4.45–8.13 1.15 0.83–1.58
Domestic violence 4.19 3.42–5.14 1.50 1.20–1.86 3.63 2.85–4.63 1.16 0.89–1.49
Sexual violence 5.62 4.62–6.85 1.88 1.52–2.34 3.73 2.96–4.68 1.32 1.04–1.68

MHA admission
Any victimisation 11.50 7.28–18.17 2.80 1.76–4.49 6.43 4.07–10.18 0.99 0.61–1.59
Physical violence 12.67 8.17–19.64 2.99 1.90–4.69 6.83 4.49–10.39 1.09 0.70–1.69
Domestic violence 4.80 3.70–6.23 1.72 1.31–2.27 4.09 2.94–5.69 1.26 0.89–1.77
Sexual violence 7.94 6.16–10.24 2.76 2.09–3.64 3.58 2.65–4.83 1.22 0.89–1.68

Mortality
Any victimisation 0.97 0.87–1.08 0.87 0.77–0.98 1.03 0.92–1.15 0.91 0.80–1.04
Physical violence 1.00 0.90–1.11 0.89 0.79–1.01 1.08 0.96–1.21 0.98 0.86–1.11
Domestic violence 0.99 0.88–1.12 0.91 0.80–1.04 1.04 0.92–1.18 0.94 0.82–1.08
Sexual violence 1.01 0.88–1.16 0.88 0.76–1.03 1.15 0.99–1.33 1.02 0.87–1.19

HTT, home treatment team; MHA, Mental Health Act. Models are identical to those described in Table 1. Figures in bold font represent significant findings following Bonferroni adjustment
correcting for multiple comparisons.
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Strengths and limitations

Strengths of the study include the large, naturalistic sample and
routine, ‘real-world’ outcomes evaluated. Electronic health records,
universally implemented in many settings, provide valuable
opportunities for investigating novel research questions in data
resources that are both large and granular. In mental health data
science, this is being realised via the growing use of NLP applied to
extract clinical entities of interest at scale from the extensive text
data in the source records, exemplified by the algorithms for vic-
timisation deployed in this analysis. Important covariates, such as
medication use and symptom profiles, can also be derived in a
similar way. Routine data resources should be seen as comple-
mentary to traditional research approaches – providing substan-
tially larger and more representative clinical samples than would
be possible in a recruited cohort, but subject to challenges in the
quality and availability of data achievable because health records are
not set up for research objectives.

Considering the sample, its definition and the timing of
exposures were based on first contact with one catchment-based
mental health service (SLaM). Although we believe that the
majority of cases will thereby have been included at their first
presentation, we do not have information on past mental healthcare
contact and are not able to exclude those with earlier diagnoses
from other providers migrating into the catchment and studied
from a later point in their disorder. Also, no limitation was placed
on the timing of the subsequent SMI diagnosis, bearing in mind
diagnostic delays in routine practice; therefore, first presentations
cannot all be assumed to reflect SMI emergence.

It is important to consider that the NLP victimisation algorithm
can ascertain this exposure only in patients who were willing to
report any victimisation experience, and whose clinicians asked
about this in the first place and recorded the experience in a way
that could be ascertained. These patients may be different from
those who had been exposed to victimisation but whose exposure
was not ascertained and/or reported and/or recorded.33,34

Another current limitation of the NLP victimisation algorithm
used in our analyses is that it does not attempt to characterise the
timing of the victimisation experiences, thus conflating recent
experiences (including those occurring during the 3-month
‘baseline’ assessment period) from more distant (e.g. childhood)
exposures, as well as discrete and sustained exposures. Therefore,
whereas it was possible to separate exposure and outcome ascer-
tainment, it was not possible to disentangle the relative timings of
exposures and covariates (hence the limitation of model 4 analyses
described earlier), or to consider the effects of post-observation
victimisation on clinical outcomes. Temporality is a feature that is
being sought in ongoing development of the source algorithms. In
addition, we did not attempt to consider the causative effects of
violence perpetration or witnessing,35,36 and violence type/context
was characterised only very broadly. We did not include other
mental health disorders (e.g. depression and anxiety) as covariates,
because these are common comorbidities in SMI and may not
represent independent confounders. Outcome measurements had
the advantages of being focused on clinically salient events, optimally
ascertained in routine data sources, but will have been missed in
patients whomigrated out of the catchment, although we know of no
reasons to suppose that exposure–outcome relationships would have
influenced out-migration.

Implications

Our results indicate that experiences of violence that are recorded
in routine mental healthcare shortly after referral predict worse
subsequent service outcomes for people with SMI. There are several
potential clinical implications from these findings. More assertive
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screening of previous and contemporaneous victimisation should
be considered in routine practice for more effective prevention
strategies to be offered. This is imperative considering the high
prevalence of victimisation seen in previous research, as well as the
lack of adequate screening highlighted in this population.33

Increased screening would allow more patients to be provided with
specialist and effective trauma-focused treatment.37 Additionally,
the study raises the importance of staff building a therapeutic
engagement with patients to ensure that they feel comfortable
disclosing victimisation experienced and are subsequently more
open to trauma-informed or focused treatment. Given that vic-
timisation was associated with increased MHA detention and
emergency events, it is also important to consider how trauma-
informed care could reduce re-traumatisation from subsequent
mental health treatment. Future research should investigate these
relationships further – for example, ascertaining any differential
impact on early versus later care receipt, and interrelationships
between effects on clinical severity, medication requirements and
service responsiveness.
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