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Abstract
Background: Structured risk assessment to aid prediction and prevention of risk behaviours
in secure settings is common; the expected benefits have rarely been investigated.
Aims: To determine whether adverse outcomes (physical and verbal aggression, self-harm,
victimisation, self-neglect, unauthorised leave, substance abuse) reduced after patients were
assessed with the Short-Term Assessment of Risk and Treatability (START).
Methods: In a naturalistic study, anonymised demographic and clinical information were
collected from 50 male patients. Data included START assessment and frequency of target
behaviour data for three months before and after first assessment. Chi square and linear
mixed models analyses were used to determine whether there was any change in the
behaviours of interest.
Results: There were no significant changes in physical or verbal aggression over time,
although a tendency towards fewer incidents was apparent. Other adverse behaviours were
very infrequent at baseline, precluding adequate analysis.
Conclusions: In this small sample, START risk assessment did not achieve its primary
purpose of significant reduction in adverse behaviours. Although we based our sample size
on a power calculation, we may have over-estimated the size of anticipated change. Further,
the three-month comparison periods before and after the assessment follow-up period, were
rather short. Accordingly, we recommend more research on the value of this tool in practice
rather than discontinuing its use.
Keywords: START, risk assessment, risk management, violence, aggression, self-harm
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Introduction
Violence, aggression, and other harmful behaviours, are common among
secure psychiatric inpatients (Foster et al., 2007), and the use of structured tools to aid risk
assessment is common practice (O’Shea et al., 2014a). There is substantial evidence that
some tools (e.g., HCR-20; Webster et al., 1997) help to improve violence prediction (O’Shea
& Dickens, 2014a), and some evidence about prediction of self-harm (O’Shea et al., 2014b),
verbal aggression (Gunenc et al., 2015), and sexually inappropriate behaviour (O'Shea et al.,
2015). While accurate prediction of risk behaviours is a key aim of practice, the ultimate goal
of risk assessment is to facilitate successful management and prevention or reduction of harm
(Hart, 1998). Studies about the effectiveness of assessment as an intervention in secure
inpatient settings are, however, scarce (Large & Nielssen, 2012) and, for non-violent
outcomes, absent. The generalisability of results from trials of standardised risk of violence
assessments has been limited due to differences in baseline characteristics of control and
experimental subjects, lack of blinding of clinical staff to study allocation, and small sample
size (Abderhalden et al., 2008; van de Sande, 2011). In addition, risk flagging systems which
simply identify the presence of previous risk behaviour, as opposed to structured risk
assessments which aim to identify empirical risk factors, have shown some promise. In one
study (Kling et al., 2011), violent incidents reduced during use of the flagging system, but
returned to pre-assessment levels after the trial, suggesting that risk flagging offers limited
information about intervention targets (Douglas & Skeem, 2005). In contrast, assessments
based on dynamic risk factors such as impulsivity, medication non-adherence, and lack of
social skills, have the potential to reduce risk outcomes because they facilitate identification
of modifiable treatment targets (Hanson & Harris, 2000).
The Short-Term Assessment of Risk and Treatability (START; Webster et al., 2009)
is predicated on identification of dynamic risk factors and the prediction of multiple adverse
outcomes: violence, self-harm, suicide, self-neglect, victimisation, substance abuse, and
unauthorised leave. A further advantage of the tool is its additional incorporation of
protective factors, or strengths. Thus far, only Troquete et al. (2013) have examined change
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in adverse event incidence following START assessment in a community setting, and then
only for violent outcomes. The number of violent and criminal behaviours that had taken
place in each study arm in the 6-month follow-up period following intervention (START
administration plus shared care planning approach or treatment as usual) fell significantly
compared to baseline, but between-group difference was not significant. Therefore, there is a
lack of evidence about the effectiveness of START as an intervention for reducing risk
behaviours, especially for its full range of intended assessment targets and in the secure
inpatient setting.
The primary aim of our study was to examine change in the incidence of risk
behaviours in a secure inpatient psychiatric setting where use of the START had been
mandated. We hypothesised that there would be a reduction in risk incidents, and in the
proportion of patients engaging in each type of risk behaviour, following risk assessment for
the START outcomes. Secondary aims were to compare changes between patient groups
defined by different demographic or clinical features and to inform decisions about the
sample size necessary for a full prospective trial to detect significant change in less wellstudied non-aggressive but adverse behaviours following risk assessment.

Method
Setting and participants
St. Andrew’s is a UK charity providing specialist locked, low-, and medium-secure
inpatient care for people with mental disorder. Eligible patients were consecutive admissions
between May 2011 and March 2012 to the male, adult, mental illness/personality disorder
services who had been assessed using the START for the first time since its introduction into
the service. Exclusions were those solely with an intellectual disability diagnosis. Patients
must have been present in the service continuously for three months before and after START
assessment. Sample size was predicated on a power calculation using a dichotomous 'any
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aggression' variable which in a previous study in the current setting was 62% over a similar
3-month follow-up period (O'Shea et al., 2016). In anticipation of an 80% chance (β=0.8) of
detecting a 50% reduction following risk assessment (α=0.05) a sample of 37 in each of the
pre- and post- assessment conditions was required (Sealed Envelope Ltd., 2012). A reduction
of 50% would, however, represent a very large effect size (d=1.1). An increase in the sample
size to 50 brought the required effect size required into the medium range (d=0.68; Lipsey &
Wilson, 2001).
Design and procedure
The study followed a naturalistic, pseudo-prospective AB design using data generated
in routine clinical practice. Since all data were anonymised we could not seek individual
informed consent and NHS Research Ethics Committee approval was not required. The study
was approved by the St Andrew's clinical audit manager as a service evaluation.
Risk assessment
The START (Webster et al., 2009) is a structured professional judgement tool
comprising 20 empirically-derived dynamic items. Each is rated twice on a 3-point scale:
once for vulnerabilities (risks) and once for strengths (protective factors) (0 = no/minimal
vulnerability or strength; 1 = moderate vulnerability or strength; 2 = high vulnerability or
strength). Based on item ratings, historical and clinical information, and information about
the nature, imminence, and severity of risks, raters formulate a specific risk estimate
(SRE: 'low', 'moderate', or 'high') for each of the seven risk outcomes. The START should be
completed by a “number of mental health specialists who work together as a team” (Webster
et al., 2009: p.24) through a discursive, consensual process in order to incorporate a range of
professional opinions for each case. The START manual makes no recommendations about
the number, training, or qualifications of raters. In the setting for this study, raters attend a
structured 1-day training based on the START manual and cover theoretical and practical
aspects of the tool. Training includes teaching, team discussion and rating of case stories
derived from real patients, but with any identifying features removed as well as feedback, and
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further discussion in the context of ratings given by START experts, and those of other teams
at previous training. It is required that the completed START for each patient is signed off by
three multidisciplinary clinical team members from different professions (psychiatrist,
psychologist, nurse, occupational therapist or social worker). Rating is completed every 3months and this is supported by regular audit of a sample of cases to ensure maintenance of
skills. Since START assessments included in this study were rated for clinical purposes, we
were unable to calculate inter-rater reliability statistics; a strategy which has been applied in
previous research (e.g., Inett et al., 2014; Nonstad et al., 2010; Quinn et al., 2013). Total
scores on the strength and vulnerability scales were prorated to account for missing items, in
accordance with guidelines in the START manual (Webster et al., 2009).
Demographic and clinical data
Anonymised demographic information concerning patients’, age at assessment,
ethnicity, ICD-10 (World Health Organization, 1992) diagnoses, admission date, security
level, and legal status was retrieved.
Risk outcomes
Local policy mandates that a free-text electronic progress note is entered by a
qualified member of the clinical team for each patient on each shift, thus 2-3 times per day.
At the time of entry, staff electronically flag the note if any of a range of risk outcomes has
occurred; incidents can be flagged for multiple outcomes. We collated incidents flagged as
“aggression – physical”, “aggression – verbal”, “absconding”, “self-harm/suicide”, “selfneglect” “substance misuse”, and “vulnerability” that occurred in the 3-month period before
and after START assessment for each patient. Criteria from the START Outcome Scale
(SOS; Nicholls et al., 2007) were used to code incidents in the categories physical aggression,
verbal aggression, self-harm/suicide behaviours, self-neglect, unauthorised leave, substance
abuse, and victimisation. A sample of data for each outcome was coded independently by two
authors (LO, CG) to determine inter-rater reliability, which was in the good to perfect range
(Kappa 0.64 – 1.00). The SOS includes a total of 12 outcome categories: verbal aggression,
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aggression against property, physical aggression against others, sexual aggression, self-harm,
suicide ideation and planning, suicidal behaviour, self-neglect, unauthorised leave, substance
abuse, being victimised and stalking. Each is rated on a 5-point scale (0 absent; 1 mild
severity through to 4 - most severe). Incidents of sexual aggression and stalking were not
coded unless flagged as appropriate since the START is not used to predict these outcomes.
Further, aggression against property was included in the aggression against others category,
and self-harm, suicide ideation, and suicidal behaviour were coded under one heading (selfharm) due to the difficulty in determining intent (Gray et al., 2011). Raters judged whether
each flagged note met the requirement for a level 1incident or above for any of the outcome
categories examined.
Data analysis
Statistical analysis was performed using SPSS version 18 for Windows (SPSS, 2009).
Descriptive statistics were calculated for sample characteristics, mean START strength and
vulnerability scores of the sample, the proportion of patients with low, moderate, and high
SREs for each risk outcome, the proportion of patients who engaged in each outcome and the
number of incidents of each risk outcome three months before and after the first START
assessment. A linear mixed models analysis was used to examine baseline number of
incidents before assessment and changes in number of incidents of all risk outcomes after
assessment. Use of mixed models allowed for analysis of differences in number of incidents
at baseline, and rates of change between multiple patient groups relative to the reference
category. Patients were compared in terms of: 1) ethnicity; Non-White and those of unknown
ethnicity were compared to White patients (the reference category), 2) diagnosis; personality
disorder, developmental disorder, and other/none/multiple diagnoses were compared to
schizophrenia (the reference category), 3) ward security level; low secure was compared to
medium secure (the reference category), 4) Mental Health Act 1983, amended 2007 section;
forensic was compared to civil (the reference category), and 5) age: 35 or over was compared
to 34 and under (the reference category). Changes in the proportion of patients rated as being
within a particular risk category before and after risk assessment were analysed using the chi
7

square test (physical aggression, verbal aggression, self-harm, victimisation) and Fisher's
exact test (self-neglect, unauthorised leave, substance abuse) according to cell size.

Results
Participants
Sixty-seven male inpatients met the clinical inclusion criteria; two were excluded due
to excessive missing information from their START assessment, nine due to not being
present in the service for three months before assessment, and six because they were not
present for three months following assessment, leaving a sample of 50. Twenty-four (48%)
patients resided on low secure and locked wards and 26 (52%) on medium secure wards.
MAge=34.28 years (SD=15.02; range 18-72). The sample comprised three (6%) Asian
patients, three (6%) Black patients, 19 (38%) White patients, and 25 (50%) patients with
unspecified ethnicity. Seventeen (34%) patients were detained under civil sections and 33
(66%) under forensic sections of the Mental Health Act 1983, amended 2007. Mean (M)
admission to assessment time was 269.98 (SD=105.28) days. Tewenty eight (56%) patients
had a single diagnosis and the remainder two or more diagnoses. The two largest diagnostic
groups, which were more or less mutually exclusive, were schizophrenia, schizotypal and
delusional disorders (24, 48%) and disorders of psychological development (23, 46%); other,
generally co-morbid diagnoses included organic brain disorders (6, 12%).

START scores
The mean strength score was 17.55 (SD=7.64) and the mean vulnerability score
24.22(SD=7.09). Table 1 shows the frequency distribution of patients who were estimated to
have low, moderate, and high risk of each of the seven risk outcomes.
[INSERT TABLE 1 ABOUT HERE]
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Number of incidents
Table 2 shows that the total number of incidents of physical aggression, verbal
aggression, self-harm, victimisation, and substance abuse was lower three months after
assessment than three months before assessment. Incidents of self-neglect and unauthorised
leave, however, were slightly higher. None of the differences were statistically significant.
[INSERT TABLE 2 ABOUT HERE]
Table 3 shows that changes in the proportion of patients involved in incidents were
not statistically significant.
[INSERT TABLE 3 ABOUT HERE]
Differences in between group change over time

. There were only three significant between group differences in change in behaviour.
Incidents of verbal aggression by patients of unknown ethnicity reduced by an additional 4.88
incidents after assessment compared to White patients (t[50]= -2.69, p=0.010). Verbal
aggression reduced by an additional 6.27 incidents in those with developmental disorder
(t[50]= -2.47, p=.017) and 6.95 incidents in those with other/none/multiple diagnoses (t[50]=3.35,p=.002), compared to those with schizophrenia.

Discussion
We detected a no significant reduction in the number of physically or verbally
aggressive acts, or other acts of victimisation against others. Nor was there any reduction in
self-harm or substance abuse incidents in the three months after START assessment. Base
rates for incidents of self-neglect or unauthorised leave were very low, reducing the potential
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for finding significant change. Although the proportion of individuals who did something
aggressive during the period showed some reduction, this was not statistically significant.
These results are inconsistent with previous research. Troquete et al. (2013) found a
significant decrease in the number of incidents after START assessment compared to baseline
number of incidents during a 6-month follow-up period, but not compared to a treatment as
usual control group. The longer follow-up period used may partially explain these findings.
Troquete et al. (2013) believe that the negative aspect of their finding could be due to the
already high standard of care, an argument that could be deployed about the findings in this
study. While this may hold true for relatively high base-rate violent outcomes, it is more
likely that low base rates outcomes require significantly larger sample sizes if meaningful
change is to be detected. In this study, for example, the base rate of self-neglect was 6%; to
detect a 50% reduction following START assessment would require a sample of N=746 at
pre- and at post- assessment (Sealed Envelope Ltd., 2012); to detect reductions in base rate
for unauthorised leave from 2% to 1% would require in excess of 2,300 patients at both
points. These requirements render some aspects of the START difficult to test empirically in
terms of their effectiveness as an intervention. Another hypothesis that could be derived from
these findings is that it is the iterative process of assessment, management plan adjustment,
and re-assessment that has the potential to reduce risk behaviours rather than a single
intervention. Rather in support of this possibility, most of the patients were assigned an SRE
of 'low' for all of the risk outcomes excluding suicidal behaviours. This indicates a possibility
that the interventions provided to these patients may have already successfully reduced risk
behaviours and, in turn, the potential for further reductions in the number of incidents.
Testing this proposition would require access to a population naive to structured risk
assessment.
Although there were no overall changes in number of incidents or proportions of
patients with the difficulties measures, there was a suggestion that management of some
diagnostic groups may be disproportionately helped by START assessment. Patients with
diagnoses other than schizophrenia were found to have had fewer verbally aggressive
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incidents after START assessment; the non-psychotic group tended to be more likely to have
multiple or complex conditions. If replicated, this suggests that where assessments have to be
prioritised, patients with non-psychotic illnesses or multiple diagnoses should e given priority
for START assessments.
Limitations
The male-only sample precludes generalisation to female patients. Olsson et al.
(2013) found that risk was more likely to decrease in female than in male psychiatric patients
over time, and therefore replication with a female sample is required. Secondly, unlike
Troquete et al.’s (2013) study, we had no control or comparison group. The sample size was
predicated on a moderate to large effect size and it is possible that clinically meaningful and
statistically significant reduction in risk behaviour might have been detected with a larger
sample. In future, before services introduce risk assessment tools like START, they should
consider doing so in a manner which supports research: for example, in balanced blocks so
that evaluation can take advantage of the opportunity for control conditions.
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Table 1: Distribution of specific risk estimate (SRE) scores according to the Short-Term Assessment of Risk and
Treatability (START) scale
Specific Risk Estimate
Outcome
Low (%)
Moderate (%)
High (%)
Missing (%)
29 (58)
8 (16)
7 (14)
6 (12)
Violence
31 (62)
6 (12)
0 (0)
13 (26)
Self-harm
27 (54)
2 (4)
0 (0)
21 (42)
Suicide
28 (56)
9 (18)
1 (2)
12 (24)
Unauthorised leave
31 (62)
3 (6)
0 (0)
16 (32)
Substance abuse
24 (48)
16 (32)
3 (6)
7 (14)
Self-neglect
30 (60)
9 (18)
3 (6)
8 (16)
Victimisation

Table 2: Total number of incidents in each measured category and mean number of incidents per patient three months before and three
months after assessment.
Outcome
Before Assessment
Mean (SD)
After Assessment
Mean (SD)
Statistical Test
141
2.82 (5.98)
87
1.74 (4.31)
t[50]= -0.63, p=0.53
Physical
aggression
244
4.88 (7.17)
168
3.36 (5.67)
t[50]= 1.46, p=0.15
Verbal aggression
13
0.26 (0.94)
9
0.18 (0.44)
t[50]= -1.07, p=0.29
Self-harm
17
0.34 (0.69)
12
0.24 (0.62)
t[50]= -0.92, p=0.36
Victimisation
3
0.06 (0.24)
7
0.14 (0.53)
t[69]=1.15, p=0.25
Self-neglect
1
0.02 (0.14)
t[50]= -1.32, p=0.19
3
0.06 (0.42)
Substance abuse
2
0.04 (0.28)
3
0.06 (0.24)
t[50]=0.62, p=0.54
Unauthorised leave
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Table 3: Number of patients with a recorded incident in each measured category three months before and three months after assessment.
Outcome
Physical Aggression
Verbal Aggression
Self-Harm
Victimisation
Self-Neglecta
Substance Abusea
Unauthorised Leavea
a

Before Assessment (%)
28 (56)
32 (64)
5 (10)
12 (24)
3 (6)
1 (2)
1 (2)

After Assessment (%)
23 (46)
27 (54)
8 (16)
8 (16)
4 (8)
1 (2)
3 (6)

N.B. Expected cell frequency insufficiently large for analysis
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Statistical Test
χ2[1]= 0.640, p=0.424
χ2[1]=0.661, p=0.416
χ2[1]=0.354, p=0.552
χ2[1]=2.080, p=0.149
-

