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Deliberate firesetting is a prevalent issue. While a number of psychological treatment needs
have been identified for adults who set fires, their association with multiple firesetting has
received limited attention. This study examined whether demographics, offence histories,
firesetting behaviours and psychometric assessments of psychological vulnerabilities
hypothesised to be associated with firesetting discriminate between adults who have set
only one fire and those who have set multiple fires. Participants (N =128) were recruited
from prisons and categorised according to whether they self-reported having set only a
single fire (n = 60) or multiple fires (n = 68) as an adult. Our findings provide evidence that
identification with fire, antisocial attitudes and anger-related cognition and arousal are
associated with multiple firesetting, and therefore represent key treatment targets for
interventions. Furthermore, a history of setting fires within prison was the largest unique
predictor of multiple firesetting (odds ratio, OR = 6.83), highlighting the urgent need for

research on institutional firesetting.
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treatment; treatment needs.
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Deliberate firesetting refers to all acts of
intentionally starting a fire, including, but
not limited to, the legal offence of arson
(Gannon & Pina, 2010). This behaviour is
both highly problematic and prevalent
across many countries (Tyler, Gannon,
et al., 2019). For example, 63,723 deliberate
fires were attended by the Fire and Rescue
Service in England over the last 12 months
(Home Office, 2022b), which resulted in 58
deaths and 883 injuries (Home Office,
2022c¢). In the United States, 540 fatalities
and 1320 injuries were attributed to deliber-
ate fires over a 12-month period (Campbell,
2021). Consequently, deliberate firesetting

is now considered to be an international
public health concern (Tyler, Gannon, et al.,
2019). Adult-perpetrated deliberate fireset-
ting is a particularly serious issue. In
England and Wales, adults represented
86.2% of criminal proceedings for criminal
damage and arson in the year ending June
2022 (Ministry of Justice, 2022). Similarly,
in the United States, adults accounted for
74% of the arrests for arson over the
10 years prior to 2021 (Federal Bureau of
Investigation, 2022). Deliberate firesetting
by adults also appears to be a persistent
behaviour. A recent meta-analysis estab-
lished that approximately one in five adults
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with a history of firesetting, who had not
received  firesetting-specific  treatment,
engaged in further firesetting behaviour
(Sambrooks et al., 2021). Given that adult-
perpetrated deliberate firesetting is a behav-
iour that is likely to be recurrent, it is of
critical importance that evidence-based
assessments and treatment programmes are
available to reduce the risk of repeat fireset-
ting among adults.

One approach to tackling repeat offend-
ing is to align treatment efforts with the
principles of the risk—need-responsivity
(RNR) model (Andrews & Bonta, 2010;
Bonta & Andrews, 2016). According to the
RNR model, for an intervention to be
effective it must specifically target an indi-
vidual’s criminogenic needs. These crim-
inogenic needs represent dynamic risk
factors that are modifiable and associated
with reductions in reoffending when
adequately treated (Andrews & Bonta,
2010; Bonta & Andrews, 2016). Therefore,
advancing knowledge of dynamic risk fac-
tors associated with repeat firesetting is
essential. The multi-trajectory theory of
adult firesetting (M-TTAF; Gannon et al.,
2012; Gannon et al., 2022) represents the
most up-to-date and comprehensive theory
of adult-perpetrated deliberate firesetting,
and therefore complements the RNR model
by suggesting potential dynamic risk factors
for firesetting. Specifically, the M-TTAF
describes four clusters of psychological vul-
nerabilities hypothesised to be associated
with deliberate firesetting: (a) inappropriate
fire interest and/or inappropriate fire
scripts; (b) offence supportive attitudes
(firesetting specific and/or generally crim-
inal); (c) self and emotional regulation
problems; and (d) communication issues.

Previous research has provided evidence
that the four clusters of psychological vulner-
ability within the M-TTAF distinguish adults
who have set fires from individuals with no
firesetting history, supporting the presence of
unique criminogenic needs associated with

firesetting. For example, Gannon et al. (2013)
demonstrated that, relative to matched com-
parison males who had engaged in non-fire
criminal activity, imprisoned adults who had
set fires held several distinct fire-specific treat-
ment needs (i.e. significantly greater levels of
identification with fire, attitudes legitimising
firesetting as normal, interest in serious fire-
related situations and significantly lower fire
safety awareness). Gannon et al. (2013) also
showed that the firesetting group demonstrated
a number of unique self and emotional regula-
tion issues, including increased experiences of
anger to perceived provocation, anger-related
cognition and anger arousal. Finally, with
regard to communication deficits, or more
broadly defined social competence issues,
studies with psychiatric samples have found
lower social skills and greater social isolation
among patients with a history of firesetting
than non-firesetting patients (Hagenauw et al.,
2015; Wilpert et al., 2017).

Dynamic risk factors for multiple
firesetting

While identification of characteristics that dis-
tinguish firesetting and non-firesetting adults
has been critical in highlighting the need for
specialist assessment and treatment protocols,
these studies do not demonstrate whether
issues in these areas are associated with repeat
firesetting. Therefore, the extent to which these
factors represent dynamic risk factors and the
potential importance of these for risk assess-
ments cannot be determined from the research
detailed thus far. There has been a paucity of
theoretically informed research, with the
majority of studies focusing on descriptive
comparisons of single-fire and multiple-fire
individuals (Doley et al., 2011). While true
risk factors are best identified through longitu-
dinal research (Bonta & Andrews, 2016),
cross-sectional studies that compare single and
multiple fire individuals provide evidence of
factors that are associated with repeat fireset-
ting, and thus offer a useful starting point for



identifying factors for inclusion in firesetting
assessment and treatment protocols.

The majority of cross-sectional studies
have focused on static or historical factors.
For example, individuals who have set mul-
tiple fires are more likely than individuals
who have only set a single fire to have been a
victim of physical or sexual abuse (Bell et al.,
2018), hold a history of childhood firesetting
(Rice & Harris, 1996; Tyler et al., 2015) and
have a previous diagnosis of a personality dis-
order (Dickens et al., 2009; Ducat et al., 2015;
Rice & Harris, 1991; Wyatt et al., 2019) or
Axis 1 disorder (Ducat et al., 2015). In add-
ition, multiple-fire individuals have been
found to have more previous arson convic-
tions (Ducat et al., 2015; Edwards & Grace,
2014; Rice & Harris, 1996; Sapsford et al.,
1978; Tyler et al., 2015) and more charges or
convictions for any offence type (Ducat et al.,
2015; Field, 2016) than single-fire individuals.
While these studies have identified potential
static risk factors that can be useful for
informing risk assessments of the likelihood
of repeat firesetting, their clinical utility is
limited as they yield little information regard-
ing potentially modifiable variables that
should be targeted in treatment.

There has been scant focus on examining
dynamic risk factors for repeat firesetting.
Nevertheless, one of the most consistent find-
ings in the limited literature relates to the
association between inappropriate fire interest
and repeat firesetting. Several studies have
found that both adults and youths who have
set multiple fires demonstrate more interest in
fires than individuals who have only set one
fire (Dickens et al., 2009; Kennedy et al.,
2006; MacKay et al., 2006; Rice & Harris,
1991). For example, Tyler et al. (2015) found
forensic patients had 15 times greater odds of
having set multiple fires if they were recorded
as having an inappropriate interest in fire or
explosives in their clinical notes. However,
when using a psychometric measure of
inappropriate fire interest (the Four Factor
Fire Scales; FFFS) with imprisoned male
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adults, O Ciardha, Barnoux, et al. (2015)
found that they were unable to discriminate
between single-fire (n=74) and multiple-fire
(n=41) individuals using the Serious Fire
Interest subscale. In contrast, the Identification
with Fire subscale did accurately discriminate
between the two groups, providing initial evi-
dence of another potential dynamic risk factor
for multiple firesetting.

Due to the lack of theoretically informed
investigations of repeat firesetting, the
remaining psychological vulnerabilities (as
hypothesised by the M-TTAF) have received
limited attention. A small number of studies
have indirectly examined emotion regulation
issues. For example, Rice and Harris (1991)
found high security patients who had a his-
tory of setting multiple fires were less likely
to have a history of interpersonal aggression
than patients who had only set one fire,
according to their clinical records. In add-
ition, Wyatt et al. (2019) found that mul-
tiple-fire individuals were more often
recorded as having an external locus of con-
trol and as demonstrating impulsivity than
single-fire individuals.

While these studies indicate that individu-
als who have set multiple fires may differ in
terms of their criminogenic needs relative to
individuals who have set only one fire, the
findings have often been drawn from psychi-
atric data coded retrospectively (Doley et al.,
2011; Tyler et al., 2015). This is problematic
because the method of initial assessment of the
risk factor is typically unclear, and the subject-
ivity of this assessment and the subsequent
coding are frequently unknown. Current best
practice when assessing the psychological vul-
nerabilities of adults who have set fires is to
administer psychometric measures (Gannon
et al., 2022). Consequently, further research is
needed to establish whether these proposed
differences in criminogenic needs are demon-
strated through the psychometric measures
that are commonly administered in firesetting
assessments and used to guide treatment. It is
hoped such research will inform future
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assessment protocols, as well as provide fur-
ther direction when treatment planning for
adults who have set fires.

Research questions and hypotheses

This study compares the characteristics of
adults who self-reported having set only one
fire with adults who self-reported having set
multiple fires during adulthood. This study
aims to address five research questions. First,
we investigate whether there are any differen-
ces between adults who have set only one fire
and adults who have set multiple fires in terms
of their background factors (i.e. demographics,
offence histories). Second, we examine
whether the firesetting behaviour (e.g. context
of firesetting) of adults who have set only one
fire differs from that of adults who have set
multiple fires. These analyses will inform
which variables are later examined as covari-
ates of firesetting psychological vulnerabilities.
Next, we investigate whether scores from
psychometric assessments of psychological
vulnerabilities are correlated with the self-
reported number of fires set during adulthood.
We hypothesise that number of fires set will
be positively correlated with scores on the
Four Factor Fire Scales (FFFS; 0 Ciardha,
Tyler, et al., 2015). In addition, we examine
whether adults who have only set one fire
score differently on assessments of psycho-
logical vulnerabilities than adults who have set
multiple fires. We hypothesise that adults who
have set multiple fires will scores higher on
the FFFS than adults who have set only one
fire. Finally, we examine to what extent
assessments of the psychological vulnerabil-
ities can predict whether an adult has set mul-
tiple fires.

Method
Participants

Participants were originally recruited from
several UK prison establishments as part of
two wider treatment studies examining

individuals with a history of firesetting.
Participants with poor English literacy and
those experiencing active psychosis or suicidal
ideation, or at risk of hostage taking were
excluded from the original studies. A total of
128 participants from the two studies were
included in the current research. Seventy-three
participants were initially recruited as part of
the original evaluation of the Firesetting
Intervention Programme for Prisoners (FIPP;
Gannon, 2017) by Gannon et al. (2015). Fifty-
five participants were recruited from across
three prisons as part of a new, ongoing FIPP
evaluation, as described by Sambrooks and
Tyler (2019). All participants were male and
had a recorded history of deliberate firesetting
or fire-related risk behaviours (e.g. attempted
firesetting or repeated threats to set fires) dur-
ing adulthood (i.e. post the age of 18 years).
While a conviction for firesetting was not
necessary, the participants’ firesetting behav-
iour was determined to meet the inclusion cri-
teria for firesetting treatment (see Gannon,
2017). Participants had not undertaken any
firesetting-specific treatment at the time of
measure completion, but they may have previ-
ously completed other general offending
behaviour programmes in prison. The mean
age of the combined samples was 33.61 years
(SD=11.42). Sentence length ranged from
2 to 432months, with participants serving
an average sentence of 79.03 months (SD =
68.86, n=114) for an average of 2.22 index
offences' (SD=1.96, n=114).

Participants were categorised into two
groups based on the number of deliberate fires
they self-reported having set in adulthood:
single-fire individuals (»=60) and multiple-
fire individuals (n=68). The number of
self-reported fires was used as opposed to
the number of arson convictions as deliber-
ate firesetting is an offence where officially
recorded figures tend to underestimate the

"Their index offence was not necessarily fire-related.

>The number of fires set before 18 years old were
excluded from this categorisation.



prevalence of the behaviour (Gannon et al.,
2022). The number of self-reported fires
ranged from 1 to 1000. The median number
of fires set during adulthood by multiple-fire
individuals was 4 (interquartile range, IQR
= 2, 10).

Measures
Background factors

Background factors spanned demographic
variables (e.g. age, ecthnicity), psychiatric
variables (e.g. mental health diagnosis) and
offence history. These variables were
obtained from file reviews and clinical inter-
views with participants. Offence history was
collected from Police National Computer
(PNC) records in participants’ prison files.

Firesetting behaviour variables

A number of self-report variables relating to
participants’ past firesetting behaviour were
collected via clinical interviews. This
included the number of fires set in child-
hood (i.e. below the age of 18years old),
their age at their first childhood firesetting
incident and their age at their last (most
recent) firesetting incident. Several dichot-
omous (yes/no) variables, primarily relating
to the context of their firesetting, were also
obtained: whether they deny any firesetting
incident they have been accused of, whether
they had ever set a cell fire,” whether they
had engaged in any self-directed firesetting
(e.g. using fire as a form of self-harm or in
a suicide attempt), whether they had
engaged in any face-to-face violence
via firesetting,' and whether they had
engaged in any indirect violence via
firesetting.’

3This included any fire deliberately set within a prison
establishment.

“This was defined as using fire to deliberately harm
someone while being face to face with them.

SThis was defined as using fire to deliberately harm
someone but without being face-to-face.
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Psychological vulnerabilities

Self-report psychometric measures assessing
elements of each of the four areas of psycho-
logical vulnerability in the M-TTAF were
administered by trained researchers and clini-
cians. Measure selection was dependent on
which cohort participants were recruited from.
Measures were presented to participants in a
randomised order.

Fire-related measures. The Four Factor Fire
Scales (FFFS; O Ciardha, Tyler et al., 2015)
combines items from three fire-related meas-
ures: the Fire Interest Rating Scale (Murphy &
Clare, 1996), the Fire Attitude Scale
(Muckley, 1997) and the Identification with
Fire Questionnaire (Gannon et al., 2011). The
Fire Interest Rating Scale examines an individ-
ual’s fascination with or attraction to fire and
consists of 14 items describing fire-related sit-
uations (e.g. “Watching a house burn down’).
Participants are asked to rate how interested
they would be in each of the situations on a
scale of 1 (upsetting/frightening) to 7 (exciting,
fun or lovely). The Fire Attitude Scale consists
of 19 items and examines an individual’s atti-
tudes towards fire. Participants respond to
items such as ‘Setting just a small fire can
make you feel a lot better’ on a scale from 1
(strongly disagree) to 5 (strongly agree). The
Identification with Fire Questionnaire consists
of 17 items and assesses the extent to which
an individual relates to or identifies with fire
(e.g. ‘Fire is almost part of my personality’).
Participants also respond to this measure on a
S-point scale (1=strongly disagree to
5 = strongly agree).

In the Four Factor Fire Scales, these meas-
ures are combined to form four subscales that
have been empirically determined via factor
analysis (see O Ciardha, Tyler, et al., 2015).
These four subscales examine (a) identification
with fire (e.g. ‘Fire is almost part of my per-
sonality’; 11 items), (b) serious fire interest
(e.g. ‘Striking a match to set fire to a building’;
7 items), (c) perceived fire safety awareness
(e.g. ‘I know a lot about how to prevent fires’;
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6 items), and (d) firesetting as normal (e.g.
‘Most people have set a few small fires just
for fun’; 7 items). The total score on the Four
Factor Fire Scales reflects an individual’s
overall fire interest, attitudes and affiliation to
fire, and perceived fire safety awareness (O
Ciardha, Tyler, et al., 2015). Gannon et al.
(2013) have reported questionable to good
psychometric properties for the subscales
when administered with imprisoned males
with a history of firesetting (identification with
fire, oo = .88; serious fire interest, o = .86; per-
ceived fire safety awareness, o = .68; normal-
isation of firesetting, o = .73) and excellent
reliability for the total score (« = .90).° This
measure was completed by both cohorts of
participants.

Offence-supportive attitude measures. The
Measure of Criminal Attitudes and Associates
Part B (MCAA-Part B; Mills & Kroner, 1999)
is a 46-item measure of antisocial attitudes. It
consists of four subscales that examine the
extent to which the individual holds attitudes
that endorse (a) violence (e.g. ‘It’s understand-
able to hit someone who insults you’; 12
items), (b) sentiments of entitlement (e.g.
‘Taking what is owed you is not really steal-
ing’; 12 items), (c) antisocial intent (e.g. ‘I
could see myself lying to the police’; 12
items), and (d) criminal associates (e.g. ‘I
always feel welcome around criminal friends’;
10 items). Participants are asked to either agree
or disagree with each item. The psychometric
properties of the MCAA-—Part B are well
established with forensic populations (see
Gannon et al., 2013; Mills et al., 2002, 2004).
This measure was completed by both cohorts
of participants.

Self and emotional regulation measures.
The Novaco Anger Scale and Provocation

Due to only having total scores for each subscale and
not responses for each individual item in measures
completed by the Gannon et al. (2015) cohort, we
were unable to compute reliability statistics in the
current study for the majority of measures.

Inventory (NAS—-PI; Novaco, 2003) are two
related measures. The NAS (60 items) exam-
ines anger experiences across four subscales:
cognition (e.g. ‘Once something makes me
angry, I keep thinking about it”), arousal (e.g.
‘When I get angry, I stay angry for hours’),
behaviour (e.g. “My temper is quick and hot’)
and anger regulation (e.g. ‘If I feel myself get-
ting angry, I can calm myself down’).
Participants are asked to select one of three
response options (1 = never, 2 = sometimes, or
3=always true). The NAS Total Score is
based on the Cognitive, Arousal and Behaviour
subscales. Due to only having access to sub-
scale scores and not item-level data from
Gannon et al. (2015), this Total Score has been
calculated as the average of the ¢ scores for
each of the mentioned subscales. The
Provocation Inventory (PL; 25 items) provides
an index of an individual’s anger intensity
across a range of potentially provocative situa-
tions (e.g. ‘Someone else gets credit for work
that you did’), using a 4-point scale (1 = not at
all angry to 4 =very angry). The NAS-PI has
well-established psychometric properties for
forensic and non-forensic samples (see
Culhane & Morera, 2010; Gannon et al., 2013;
Novaco, 2003). These measures were com-
pleted by both cohorts of participants.

The Nowicki—Strickland Locus of Control
(Nowicki, 1976) is a 40-item measure of an
individual’s perception of whether events are
internally or externally controlled (e.g. ‘Are
some people just born lucky?’). Participants
respond with either a yes or a no answer.
Acceptable psychometric properties of the
scale have been established with forensic
(Gannon et al., 2013) and non-forensic sam-
ples (Nowicki & Duke, 1974). This measure
was completed only by the Gannon et al.
(2015) cohort of participants.

The Barratt Impulsiveness Scale (BIS;
Patton et al., 1995) is a 30-item measure
designed to tap into three sub-traits of impul-
siveness: (a) Attentional Impulsiveness, which
involves making quick decisions (e.g. ‘I am a
careful thinker’), (b) Motor Impulsiveness,



which involves acting without thinking (e.g. ‘I
act on the spur of the moment’) and (c) Non-
Planning Impulsiveness, which involves a lack
of forethought (e.g. ‘I am more interested in
the present than the future’). Participants were
asked to respond on a 4-point scale
(1 =rarely/never to 4=almost always/
always). Evidence for these factors was found
in samples of undergraduates, psychiatric inpa-
tients and adult male prisoners (Patton et al.,
1995). In the current study, this measure dem-
onstrated acceptable psychometric properties

(Attentional Impulsiveness, o = .71; Motor
Impulsiveness, o = .66; Non-Planning
Impulsiveness, o = .68). This measure was

only completed by the Sambrooks and Tyler
(2019) cohort.

The Coping Strategies Inventory—Short
Form (CSI-SF; Addison et al., 2007) is a 16-
item measure assessing the presence of four
coping strategies. The items form four sub-
scales: (a) Problem—Focused Engagement (e.g.
‘I make a plan of action and follow it’, (b)
Problem-Focused Disengagement (e.g. ‘I hope
the problem will take care of itself’), (c)
Emotion-Focused Engagement (e.g. ‘I let my
feelings out to reduce the stress’) and (d)
Emotion-Focused Disengagement (e.g. ‘I keep
my thoughts and feelings to myself’).
Engagement and Disengagement scores are
also calculated. Participants respond on a 5-
point scale (1=never to S5=very often).
Addison et al. (2007) found the CSI-SF to
have acceptable levels of internal consistency
with non-forensic populations. In the current
study, alphas ranged from .51 to .76. This
measure was only completed by the
Sambrooks and Tyler (2019) cohort.

Social competence measures. The Revised
University of California, Los Angeles (UCLA)
Loneliness Scale (Russell et al., 1980) is a 20-
item measure of emotional loneliness (e.g.
“There is no one I can turn to’), rated on a 4-
point scale (1 = never to 4 = often). Good psy-
chometric properties have been established,
including with imprisoned males (« = .86;
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Gannon et al., 2013). This measure was com-
pleted only by the Gannon et al. (2015) cohort
of participants.

The Simple Rathus  Assertiveness
Schedule—Short Form (Jenerette & Dixon,
2010) is a 19-item measure of assertiveness
across a variety of social situations (e.g. ‘I am
quick to say what I think’) rated on a 6-point
scale (1=very much unlike me to 6=very
much like me). Jenerette and Dixon (2010)
reported good internal reliability («x = .81),
which was also evidenced in the Gannon et al.
(2013) study with males with a history of fire-
setting (o« = .81). This measure was completed
only by the Gannon et al. (2015) cohort of
participants.

The Culture-Free Self-Esteem Inventory
(Battle, 1992) is a 40-item forced-choice (yes/
no) measure of self-esteem. The measure con-
sists of three subscales that assess (a) general
self-esteem (e.g. ‘Are you happy most of the
time?’), (b) personal self-esteem (e.g. ‘Do you
feel that you are as important as most peo-
ple?’) and (c) social self-esteem (e.g. ‘Do you
have many friends?’). The psychometric prop-
erties of this measure are well established (e.g.
Battle, 1997), with Gannon et al. (2013) dem-
onstrating good internal consistency with
imprisoned males with a history of firesetting
(Kuder-Richardson 20 (KR20) = .86). This
measure was completed only by the Gannon
et al. (2015) cohort of participants.

The Attachment Style Questionnaire
(ASQ; Feeney et al., 1994) is a 40-item meas-
ure that assesses an individual’s attachment
style in regard to general (rather than specific-
ally romantic) relationships. Participants are
asked to respond on a 6-point scale from 1
(‘totally disagree’) to 6 (‘totally agree’). Items
are grouped into five subscales: (a) Confidence
in self and others (e.g. ‘I am confident that
other people will like and respect me’); (b)
Discomfort with closeness (e.g. ‘I prefer to
depend on myself rather than other people’);
(c) Relationships as secondary (e.g. ‘Achieving
things is more important than building relation-
ships’); (d) Need for approval (e.g. ‘It’s
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important to me to avoid doing things that
others won’t like”); and (e) Preoccupation with
relationships (e.g. ‘I worry a lot about my rela-
tionships’). Feeney et al. (1994) report that the
five scales showed adequate internal consist-
ency when administered to university students
(o« ranging from .76 to .84). Similar figures
were found in the current study (Confidence in
Self and Others, « = .60; Discomfort with
closeness, o = .75; Relationships as secondary,
o = .64; Need for approval, o« = .70;
Preoccupation with relationships, o=.71).
This measure was only completed by the
Sambrooks and Tyler (2019) cohort.

Procedure

All psychometric measures were administered
face to face in individual sessions with partici-
pants. For the Gannon et al. (2015) cohort, par-
ticipants were given the option of completing
the measures themselves or having them read
aloud to them by the researcher. Forty-eight of
these participants selected to have them read
aloud (for nine participants this information
was not recorded). In the Sambrooks and
Tyler (2019) cohort, all participants had the
measures read aloud to them to ensure max-
imum comprehension.

Analysis plan

All analyses were pre-registered with the
Open Science Framework (https://osf.io/
7b8qe/?view_only=d718ba59026b46b2al 15¢
a097bf94147) and completed in RStudio.
First, to identify potential covariates to be
entered in later analyses, differences between
the groups on background factors (relating to
demographics, psychiatric  history and
offence history) and firesetting behaviour
variables were examined using  or 7 tests.
Alternatively, Fisher’s Exact Tests were used
where more than 20% of expected cell counts
were less than 5, and Mann—Whitney U tests
were used where the data were not normally
distributed. Second, correlations between
scores on the psychometric measures and the

number of fires participants self-reported
having set in adulthood were calculated.
Differences between single-fire and multiple-
fire individuals in terms of their scores on the
psychometric measures were assessed using
t or Mann—Whitney U tests. Sensitivity
power analyses for these research questions
were completed in GPower and are reported
in Table 1.

Variables that reached statistical signifi-
cance (p < .05) and/or demonstrated a
medium effect size (i.e. d>0.5, r>.3, or
@ > 0.3) were selected for entry into a logistic
regression to assess the ability of these factors
to categorise individuals on the basis of mul-
tiple firesetting, while controlling for potential
covariates (demographic factors, offence his-
tory variables or firesetting behaviour varia-
bles). We did not correct for error regarding
the number of univariate tests undertaken to
ensure all potential variables were considered
for model inclusion. The number of selected
predictor variables was based on guidance by
Vittinghoff and McCulloch (2007) who sug-
gest that problems are uncommon if there are
five or more outcome events per predictor
variable (EPV). Therefore, no more than 12
predictor variables were selected. A receiver
operating characteristic (ROC) curve was plot-
ted to examine how well the model differenti-
ated single-fire and multiple-fire individuals.
This ROC analysis produced an area under the
curve (AUC) figure, which is interpreted in
line with Rice and Harris (2005) guidelines
(.56 =small effect size; .64 =medium effect
size; .71 = large effect size).

Results
Background factors

As can be seen in Table 2, the groups did not
significantly differ on any demographic factor
including age (U=1898.50, p = .501,
r=—.00), sentence length (U=1680.50, p =
.880, »=—.01), presence of a psychiatric diag-
nosis (p = .437, Fisher’s exact test), or history
of engaging in treatment programmes whilst in


https://osf.io/7b8qe/?view_only=d718ba59026b46b2a115ea097bf94147
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Table 1. Sensitivity power analyses.

Research question Test Participant cohort Effect size®

Are there any differences b Both 0.25
between adults who have set t 0.50
only one fire and adults who Mann—Whitney U 51
have set multiple fires in
terms of their background
factors?

Does the firesetting behaviour b Both 0.25
of adults who have set only t 0.50
one fire and adults who have Mann—Whitney U 51
set multiple fires differ?

Are psychometric assessments correlation Both 24
of the psychological Gannon et al. (2015) 32
vulnerabilities proposed by Sambrooks and Tyler 37
the M-TTAF correlated with (2019)
number of fires set?

Do adults who have only set t Both 0.50
one fire score differently on Gannon et al. (2015) 0.69
psychometric assessments of Sambrooks and Tyler 0.88
the psychological (2019)
vulnerabilities proposed by Mann—Whitney U Both 0.51
the M-TTAF than adults who Gannon et al. (2015) 0.71
have set multiple fires? Sambrooks and Tyler 0.90

(2019)

Note: M-TTAF = multi-trajectory theory of adult firesetting.

“Effect size able to be detected at 80% power.

prison, »*(1, N=90) = 043, p = .513,
® =0.06. There was no significant association
between multiple firesetting and a dichotom-
ised ethnicity variable (white, non-white),
72(1, N=128) = 0.29, p = .529, ® = 0.05.
Differences between the two groups were
also investigated in terms of their offence his-
tories as recorded by the PNC, which can be
seen in Table 3. Participants who had only set
one fire had significantly fewer convictions
overall (U= 1271.50, p = .002, »=—.27) and
convicted offences recorded (U=1192.50, p
= .001, »=-.31) than participants who had
set multiple fires. When broken down by
offence type, single-fire individuals had sig-
nificantly fewer theft and kindred offences’
(U=1141.00, p < .001, r=-.33), offences

"This included thefts, burglaries,
proceeds of crime offences.

robberies, and

relating to police, courts and prison
(U=1425.00, p = .027, r=-.20), firearms
offences (U=1401.00, p = .011, »r=-.20)
and miscellaneous offences (U= 1403.00, p =
016, r=-.22). Single-fire individuals also
had significantly fewer cautions (U= 1264.00,
p = .003, r=-27) and fewer cautionable
offences (U=1226.00, p = .001, r=-.29).
They had also been convicted for significantly
less violent non-sexual offences (U= 1177.00,
p =.038, r=-.20).

Firesetting behaviour

As can be seen in Table 4, participants
who had set multiple fires in adulthood set
significantly more fires in childhood than
participants who had only set one fire in adult-
hood (U=1168.00, p < .001, r=—.31). The
difference between the groups in terms of the
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Table 4. Firesetting behaviour variables.
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SolTrEReess age at which they set their first fire in child-
Sa| STSssss hood, #61) = —1.57, p = .122, Cohen’s
d=-041, did not reach statistical signifi-
% % cance, although the effect size was moderate.
RISNELBSFTE2I There was no significant difference in the age
[} [o)} S N <t . .
v E v = at which they set their last fire (U= 1538.50, p
— = 910, r=—.01). There was no significant
. § =g association between the proportion of partici-
Li I o < pants who denied a firesetting incident and
§ 8.“ 5; g multiple or single firesetting, y*(1, N=117) =
aq 0.33, p = .567, ®=0.05. However, a signifi-
- cantly greater proportion of multiple-fire indi-
% L el L % 2 9 2y e viduals had set a cell fire, y*(1, N=128) =
slgegazsnz2 17.03, p < .001, ® = 0.36. There were no sig-
2218 = nificant associations between multiple or sin-
e gle firesetting and the proportion of
slgagcaxes individuals who had engaged in self-directed
= firesetting, »*(1, N=125) = 1.36, p = .243,
% B - o ) ) .
7 § S8RLT (I>2 =0.10, face-to-face violence via firesetting,
SIS el sl 1 (1, N=123) = 0.02, p = .876, ®=0.07 or
8 indirect violence via firesetting, 7(1, N=122)
= NS =0.57,p = 450, ®=.07.
—_ O AN o0
£ ©
3 E Psychological vulnerabilities
S .|aag : sycholog
. . g = .
= AN 7 2 Table 5 shows the correlations between total
2 o
et acacaow 0y scores and subscale scores on each psychomet-
oasT - 22 ric measure and the number of self-reported
5z p
8| & 58954 - fires set in adulthood. The majority of these
g N XL 5) § correlations were small and did not reach stat-
k1 “ o g 5 istical significance. However, there were sig-
= Q O — N ~ &= . .
ol A|lewms <3 nificant correlations between the number of
2 -~ 8~ fires set and the Total Score of the Four Factor
2| = S S Fire Scales (r = 21, p = .015), the
"R e Identification with Fire subscale score (r =
& = 33, p < .001) and the MCAA-Part B
E L3 Entitlement subscale score (r = .18, p = .048).
o &0 [SE p
= 85| ¢ As can be seen in Table 6, multiple-fire
é £ g =2 s 8 individuals scored significantly higher on the
=2 B 23E | S5 Four Factor Fire Scales total score
= & 9 =5 9 < > =2
o= 8§ B 2%F |5B ;Ea (U=1391.00, p = .002, r=—.27) and the
8 T2 2 3 3 S2 Identification with Fire subscale (U= 1345.00,
E S § °§ 3 g 2 _§ g % p = .001, r=-.30). The difference between
Lg = é’ E T R the groups’ Serious Fire Interest scores was
SBu2ES 23 |?\) g fg not significant (U=1691.00, p = .096,
= < —_ .5 = N .
L2l gE=S==285 |-82° r=—.15). In a departure from our pre-regis-
228883888 |PEgYV . . .
C|l Eo o8 mmex |828A tered analyses, we also examined Serious Fire
S| Z3ows 55585 2251 . .
>lzd< o< << |Z258% Interest as a  dichotomous variable
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Table 5. Correlations between psychological vulnerability assessment scores and number of self-
reported fires set in adulthood.

Treatment need assessment n M SD r 95% CI p
Fire related measures
FFFS
FFFS Total Score 128 43.13 940 .21 [0.04, 0.37] .015*
FFFS Identification with Fire Score 128 3239 14.62 .33 [0.17, 0.48] 001%*
FFFS Serious Fire Interest 128 2437 1158 .14 [-0.04, 0.30] .123
FFFS Poor Fire Safety Score 128 3442 890 .03 [-0.14, 0.20] .719
FFFS Firesetting as Normal Score 128 61.2 156 —.08 [-0.25,0.09] .354
Offence supportive attitude measures
MCAA-Part B
MCAA-Part B Total Score 128 2592 10.11 .17  [-0.00, 0.34] .051
MCAA-Part B Violence Score 128 5.54 337 .13 [-0.05,0.29] .156
MCAA-Part B Entitlement Score 128 6.54 272 .18 [0.00, 0.34] .048*
MCAA-Part B Antisocial Score 128 6.54 373 .14 [-0.04,0.30] .125
MCAA-Part B Associates Score 128 7.30 247 .12 [-0.06, 0.28] .193
Self and emotional regulation measures
NAS-PI
NAS Total Score 128 59.29 11.62 .05 [-0.13,0.22] .611
NAS Cognitive Score 128 60.84 1223 .02 [-0.16,0.19] .847
NAS Arousal Score 128 57.80 1428 .05 [-0.12,0.22] .568
NAS Behavioural Score 128 59.23 1138 .06 [-0.12,0.23] .525
NAS Anger Regulation Score 128 46.83 1254 .01 [-0.16, 0.18] .913
PI Score 128 53.11 1177 -.01 [-0.18,0.17] .959
Locus of Control 73 2532 586 .03 [-0.20, 0.26] .772
BIS
BIS Total Score 55 7629 11.82 —-.10 [-0.35,0.17] .472
BIS Attentional Impulsiveness Score 55 1945 428 —.12 [-0.38,0.15] .370
BIS Motor Impulsiveness Score 55 27.15 509 -.05 [-0.31,0.22] .726
BIS Non-planning Impulsiveness Score 55 2969 490 —-.08 [-0.34,0.19] .558
CSI
CSI Total Score 55 5145 637 .03 [-0.24,0.29] .843

CSI Problem-Focused Engagement Score 55 1345 269 —-.08 [-0.34,0.19] .573

[ ]
CSI Problem-Focused Disengagement Score 55 12.53  3.60 .15 [-0.12, 0.40] .269
CSI Emotion-Focused Engagement Score 55 1115 314 —-17 [-042,0.10] .202
CSI Emotion-Focused Disengagement Score 55 1435 2.69 .14 [-0.13, 0.39] .298
CSI Engagement Score 55 2458 478 —-.16 [-0.41,0.11] .248
CSI Disengagement Score 55 2687 569 .16 [-0.11,0.41] .232
Social competence measures
The Revised UCLA Loneliness Scale 72 4263 11.36 .10 [-0.13, 0.33] .389

The Simple Rathus Assertiveness Schedule 69 718 15.79 —-.06 [-0.30, 0.18] .603
CFSEI

CFSEI General Scale Score 73 9.72 4.02 .10 [-0.13,0.33] .380
CFSEI Social Scale Score 73 532 2.07 -=.01 [-0.24,0.22] .952
CFSEI Personal Scale Score 73 4.05 250 .12 [-0.11, 0.34] .300

(Continued)
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Table 5. (Continued).
Treatment need assessment n M SD r 95% CI P
ASQ

ASQ Total Score 55 14424 1577 26 [-0.01, 0.49] .060
ASQ Confidence Score 55 2929 569 .06 [-0.21,0.32] .671
ASQ Discomfort Score 55 4413 731 .19 [-0.08, 0.43] .169
ASQ Relationships Score 55 2096 585 —-.07 [-0.33,0.20] .617
ASQ Approval Score 55 2205 620 .13 [-0.13,0.38] .333
ASQ Preoccupation Score 55 2780 721 .26 [—0.00, 0.49] .053

Note: CI =confidence interval; FFFS = Four Factor Fire Scales; MCAA-Part B=Measure of Criminal Attitudes
and Associates Part B; NAS =Novaco Anger Scale; PI =Provocation Inventory; BIS = Barratt Impulsiveness Scale;
CSI = Coping Strategies Inventory; CFSEI = The Culture-Free Self Esteem Inventory; ASQ = Attachment Style
Questionnaire; UCLA = University of California, Los Angeles.

*p < .05. ¥Fp < .01.

(problematic; non-problematic) as this is how
the construct has been considered in previous
studies. This dichotomised variable was calcu-
lated using the problematic cut-off score for
imprisoned males, as determined by O
Ciardha, Tyler, et al. (2015). Scores of 19 or
greater were categorised as problematic.
However, there was still no significant associ-
ation between multiple firesetting and Serious
Fire Interest, y*(1, N=128) = 0.40, p =
.526, ® =0.06.

In terms of offence supportive measures,
the only significant difference was demon-
strated on the MCAA—Part B Associates sub-
scale (U=1626.00, p = .045, r =—.18), with
multiple-fire individuals scoring higher.

On self and emotional regulation meas-
ures, the groups demonstrated significant
differences on two subscales of the NAS.
Multiple-fire individuals scored signifi-
cantly higher on the Cognitive subscale
(U=1563.00, p = .023, r=-.20) and the
Arousal subscale (U=1578.00, p = .023,
r=—.19). Furthermore, on the NAS Total
Score, multiple-fire individuals scored sig-
nificantly higher than single-fire individuals
(U=1593.50, p = .033, r=—-.19). In add-
ition, multiple-fire individuals scored sig-
nificantly higher on the BIS total score,
1(53) -2.59, p .012, Cohen’s
d=-0.81, the BIS Motor Impulsiveness

subscale, #53) = —2.20, p = .032, Cohen’s
d=-0.68, and the BIS Non-planning
Impulsiveness subscale, #(53) = -2.13, p =
.038, Cohen’s d=-0.66. Although the
difference on the BIS Attentional
Impulsiveness subscale did not reach statis-
tical significance, #(53) = —1.96, p = .056,
there was still a medium effect size
(Cohen’s d=-0.61).

The groups did not display any significant
differences in their scores on any of the social
competence measures (see Table 6).

Those variables that were related to meas-
ures completed by both cohorts of participants
and reached statistical significance or demon-
strated a medium effect size in prior analyses
were initially selected for entry into a logistic
regression. Psychological vulnerability varia-
bles that fulfilled these criteria were as fol-
lows: FFFS Total Score; FFFS Identification
with Fire Score; MCAA Entitlement Score;
MCAA Associates Score; NAS Total Score;
NAS Cognitive Score; NAS Arousal Score.
Potential covariates that fulfilled the inclusion
criteria were as follows: Number of fires set in
childhood; Any cell fires; Number of convic-
tions; Number of convicted offences; Number
of theft and kindred offences; Number of
offences relating to Police, Courts and Prison;
Number of firearms offences; Number of mis-
cellaneous offences; Number of cautions;
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Table 7. Logistic regression model.
Variable B SE )4 OR 95% CI
FFFS Total Score -0.10 0.06 161 0.91 [0.80, 1.02]
FFES Identification with Fire Score 0.08 0.04 .022% 1.09 [1.01, 1.17]
MCAA-Part B Entitlement Score —0.12 0.11 295 0.89 [0.71, 1.10]
MCAA-Part B Associates Score 0.11 0.13 415 1.11 [0.86, 1.44]
NAS Cognitive Score 0.02 0.04 .684 1.02 [0.94, 1.10]
NAS Arousal Score 0.05 0.03 .140 1.05 [0.99, 1.11]
Covariates
Number of childhood fires 0.02 0.01 112 1.02 [1.00, 1.05]
Cell fires 1.92 0.55 <001 6.83 [2.42,21.45]
Number of convicted offences 0.00 0.01 .580 1.00 [0.99, 1.02]
Number of cautionable offences 0.34 0.17 .046* 1.40 [1.01, 1.98]

Note: CI =confidence interval; OR = odds ratio; FFFS = Four Factor Fire Scales; MCAA—Part B = Measure of
Criminal Attitudes and Associates Part B; NAS = Novaco Anger Scale. R> = .327 (Hosmer—Lemeshow), .364
(Cox—Snell), .486 (Nagelkerke). Model #*(10) = 50.30, p < .001.

*p < .05. ¥**p < .001.

Number of cautionable offences; Number of
violent non-sexual offences.

However, due to the fact that this high
number of variables would violate Vittinghoff
and McCulloch (2007) guidance on minimum
EPV, and the high multi-collinearity between
the variables (variance inflation factor, VIF
scores ranging from 1.15 to 52.82), the varia-
bles that were entered into the model were nar-
rowed. Specifically, rather than including
individual offence types, only the higher level
variables of the number of convicted offences
and number of cautionable offences were
entered. In addition, the NAS Total Score was
also excluded due to high multi-collinearity
with the selected NAS subscales. The FFFS
Total Score was retained as VIF scores all
remained below 5 with this in the model. See
Table 7 for included variables.

The full model was statistically significant,
2*(10) = 5030, p < .001. The model
explained  between 32.7%  (Hosmer—
Lemeshow R?) and 48.6% (Nagelkerke R?) of
the variance in frequency of firesetting behav-
iour. The model correctly classified 81.25% of
cases: 87.5% of multiple-fire individuals and
75.0% of single-fire individuals. ROC analy-
ses demonstrated that the model effectively
discriminated  between  single-fire  and

multiple-fire individuals (AUC = .86, 95%
confidence interval, CI [.72, .99]). As reported
in Table 7, the only psychological vulnerabil-
ity variable that made a unique statistically sig-
nificant contribution to the model was the
FFFS Identification with Fire subscale. In
terms of background factors that were entered
as covariates, a history of setting cell fires (p
< .001; odds ratio, OR = 6.83) and number of
cautionable offences (p = .046, OR =1.40)
made unique statistically significant contribu-
tions to the model. No observations had a
Cook’s distance greater than 1, so no outliers
were removed from the analyses.

Discussion

This is the first study to take a theoretically
informed approach to the examination of
dynamic risk factors hypothesised to be associ-
ated with multiple firesetting, using validated
psychometric measures. We investigated fac-
tors falling within each of the four domains of
psychological vulnerability hypothesised by
the M-TTAF, and found evidence supporting
fire-related factors, general offence supportive
attitudes and self-regulation issues as potential
dynamic risk factors for multiple firesetting.
We also found a number of offence history
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and firesetting behaviour variables were asso-
ciated with setting multiple fires.

Background factors

To capture factors that may co-vary with the
psychological vulnerabilities, we first exam-
ined several background variables, relating to
demographics and offence histories. In con-
trast to O Ciardha, Barnoux, et al. (2015) and
Sapsford et al. (1978), we did not find a sig-
nificant difference between single-fire and
multiple-fire individuals in terms of their sen-
tence length. It should be noted, however, that
this variable was not available for all partici-
pants, as some were on remand and had not
yet been convicted or sentenced for their index
offence. We also did not find a significant dif-
ference in terms of whether participants had
ever received a psychiatric diagnosis. This is
inconsistent with previous research that has
found an association between repeat firesetting
and psychiatric diagnoses (e.g. Dickens et al.,
2009; Ducat et al, 2015; Rice & Harris,
1991). While the current study used a sample
recruited from prisons, psychiatric diagnoses
were still prevalent, although in line with rates
in prison populations more widely (see Tyler,
Miles, et al., 2019).

Consistent with prior research (e.g. Ducat
et al., 2015), we found a number of differences
between the single-fire and multiple-fire indi-
viduals in terms of their offence histories.
Multiple-fire individuals had more prolific
criminal records, with significantly greater
numbers of convictions in several offence cat-
egories, and the number of cautionable offen-
ces made a significant contribution to the
logistic regression model. These findings pro-
vide further evidence that individuals with a
history of firesetting engage in a variety of
criminal activities, and suggest that wider anti-
social behaviour may co-occur alongside per-
sistent firesetting. Consequently, firesetting
risk assessments should incorporate informa-
tion about an individual’s broader offending.
However, the groups did not significantly dif-
fer in terms of the number of convictions for

firesetting offences. This emphasises the
importance of not solely relying on official
sources of firesetting in risk assessments as
this can result in an underestimation of reof-
fending (see Sambrooks, 2021; Sambrooks
et al., 2021).

Firesetting behaviour

Consistent with previous research, we found
individuals who had set multiple fires in adult-
hood had also set significantly more fires dur-
ing childhood (Edwards & Grace, 2014; Rice
& Harris, 1991, 1996; Tyler et al., 2015).
Therefore, early prevention strategies for
youth at risk of engaging in firesetting behav-
iour are of vital importance to reduce the risk
of persistent firesetting into adulthood.
Previous research has suggested that multiple-
fire individuals are likely to have begun fire-
setting at an earlier age (Ducat et al., 2015;
Edwards & Grace, 2014; Rice & Harris, 1991,
1996). In the current research, however, the
difference between single-fire individuals and
multiple-fire individuals in terms of their age
at their first childhood firesetting incident did
not reach statistical significance.

We also investigated variables relating to
the context of participants’ firesetting. A his-
tory of setting fires within prison was the only
variable that was associated with multiple fire-
setting. It was also the variable that made the
largest contribution to our regression model;
participants who had set a cell fire had almost
seven times greater odds of having set multiple
fires. There is a dearth of literature regarding
firesetting within institutional settings, despite
it being a prevalent problem across prisons
and secure psychiatric hospitals (Willmot &
Mason, 2023). For example, in the year to
April 2021, 91% of the 1,003 fires reported
within prison establishments in England and
Wales were determined to have been deliber-
ately set (Home Office, 2022a). While this
cross-sectional research is unable to determine
whether cell fires are predictive of multiple
firesetting, it is clear that clinicians need to be
cognisant of institutional firesetting in their



risk assessments and treatment planning. In
addition to its association with multiple fireset-
ting, it is important to note that 20% of single-
fire individuals reported having set a cell fire,
indicating that their only firesetting experience
has been within prison. This suggests that for
some individuals being imprisoned may repre-
sent a proximal trigger that exacerbates their
psychological vulnerabilities to a threshold
that results in them engaging in deliberate fire-
setting (see Gannon et al., 2012). This aligns
with recent research examining institutional
firesetting that found that only 16% of individ-
uals who had set fires within prisons or psychi-
atric settings had convictions for firesetting in
the community (Willmot & Mason, 2023).
Further, the likelihood of being prosecuted for
institutional firesetting is very low, with only
around 10.5% of institutional firesetting inci-
dents resulting in a criminal conviction
(Willmot & Mason, 2023). The Crown
Prosecution Service explicitly states that in
cases where the cell fire may be an attempt to
self-harm, prosecutions should not be sought
(Crown Prosecution Service, 2023). Therefore,
it is crucial that both academics and clinicians
within the prison estate and other institutional
settings consider wider reports of firesetting,
not just convictions, when considering the risk
of repeat firesetting.

Fire-related factors

Psychometric measures tapping into the four
domains of psychological vulnerability
hypothesised by the M-TTAF were examined.
In terms of fire-related risk factors, the M-
TTAF suggests that holding an inappropriate
interest in fire is associated with firesetting
(Gannon et al., 2012). In support of this, one
of the most consistent findings in the prior lit-
erature examining firesetting risk factors is an
association between increased fire interest and
repeat firesetting (e.g. MacKay et al., 2006;
Tyler et al., 2015). Therefore, we hypothesised
that individuals who had set multiple fires
would score significantly higher on the FFFS
Serious Fire Interest subscale than individuals
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who had only set one fire. However, the differ-
ence in scores failed to reach statistical signifi-
cance, and only a small effect size was
reported. There was also no significant correl-
ation between scores on this subscale and the
number of self-reported fires set in adulthood.
This was surprising given the results of the
previous studies, particularly Tyler et al.’s
(2015) finding that fire interest was the largest
unique predictor of repeat firesetting among
psychiatric patients, with an odds ratio exceed-
ing 15. However, it is important to note that
there are a number of methodological differen-
ces between Tyler et al.’s study and the current
research. While the current study used the
presently recommended psychometric measure
for assessing inappropriate fire interest (the
FFFS; see Gannon et al., 2022) and therefore
measured the construct in a standardised way,
Tyler and colleagues coded the presence of
fire interest from proxy indicators that were
detailed in patients’ clinical notes, with little
information available regarding how this inter-
est was initially judged. The FFFS typically
measures fire interest on a continuum, deter-
mined from several questions assessing the
construct, whereas Tyler et al. considered fire
interest as a dichotomised variable — inappro-
priate fire interest was either present in
patients’ clinical notes or not. It is possible
that where fire interest was coded as absent,
the individual may have held an interest in fire
but it had not been explored or assessed, and
was therefore absent from their clinical notes.
Alternatively, Tyler et al.’s operationalisation
may represent a higher threshold of fire inter-
est, since for fire interest indicators to be
recorded in a patient’s notes it is likely to have
translated to their behaviour or speech.
Therefore, this dichotomisation may be mak-
ing a more meaningful distinction between a
level of fire interest that is associated with
multiple firesetting and a level that is inconse-
quential for firesetting behaviour. However,
when we dichotomised FFFS Serious Fire
Interest scores into problematic and non-prob-
lematic scores in order to generate a
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meaningful distinction on levels of fire interest
(according to O Ciardha, Tyler, et al.’s, 2015,
cut-off scores), there was still no significant
difference between single-fire and multiple-
fire individuals in terms of the proportion of
participants whose scores were problematic.

Another potentially important difference to
note is that Tyler et al.’s (2015) sample were
patients recruited from psychiatric facilities,
whereas the current study used an imprisoned
sample. This may be an important distinction
because previous research has suggested that
individuals with a history of firesetting should
not be considered a homogeneous group in
terms of their treatment needs (O Ciardha,
Tyler, et al., 2015). In particular, there are sig-
nificant differences between the scores of
imprisoned samples and psychiatric samples
on the FFFS (é Ciardha, Tyler, et al., 2015).
Thus, the lack of consistency between the cur-
rent study and Tyler et al.’s findings may be
due to differences in the importance of fire
interest in terms of its influence on risk for
repeat firesetting across the two sample types.
Indeed, the findings of the current study are
consistent with previous research using the
FFFS with a prison-based sample; 0 Ciardha,
Barnoux, et al. (2015) established that the
FFFS Serious Fire Interest subscale did not
accurately discriminate between imprisoned
males with single and multiple firesetting inci-
dents. Consequently, future research should
endeavour to examine the association between
inappropriate fire interest and repeat firesetting
across a range of populations.

In terms of the other subscales of the
FFFS, our findings again align with those of o)
Ciardha, Barnoux, and colleagues (2015), in
that the Identification with Fire subscale was
the only subscale to demonstrate a significant
difference between single-fire individuals and
multiple-fire individuals. Those who had set
multiple fires reported more agreement with
statements suggesting fire is an essential part
of their functioning. This was also the only
psychological vulnerability measure that made
a significant unique contribution to the logistic

regression model. Even when controlling for
childhood firesetting, setting of cell fires and
the number of offences recorded on the PNC,
identification with fire scores significantly pre-
dicted the categorisation of participants as
multiple-fire individuals. Thus, addressing an
individual’s fire-specific treatment needs, and
particularly their affinity with fire, through
specialist interventions is likely to be an
important avenue for attempting to reduce the
likelihood of persistent firesetting. In addition,
using the FFFS to screen for identification
with fire may be a useful strategy for prioritis-
ing individuals for treatment or for identifying
those with an increased probability of future
firesetting in risk assessments.

Offence supportive attitudes

There was little evidence that fire-specific
offence supportive attitudes were more preva-
lent among individuals who had set multiple
fires than among those who had set only one
fire. However, it should be noted that there are
other aspects of firesetting-related cognition
that are not explicitly assessed by the FFFS:
for example, implicit theories (see O Ciardha
& Gannon, 2012) or inappropriate fire scripts
(see Butler & Gannon, 2015). Consequently, it
is possible that there may be other fire-specific
cognitive elements that are more prevalent
among individuals who set multiple fires that
have not yet been investigated. Recently, a
new measure that incorporates assessment of
inappropriate fire scripts has been developed
(Gannon et al., 2023), which presents an
opportunity to conduct further research exam-
ining the association between these previously
overlooked aspects of firesetting cognition and
multiple firesetting.

There was some support for general
offence supportive attitudes playing a role in
multiple firesetting. Multiple-fire individuals
scored significantly higher on the MCA A—Part
B Associates subscale, indicating that they
hold more attitudes that are favourable towards
having antisocial friends (Mills et al., 2004).
Meanwhile, scores on the MCAA-Part B



Entitlement subscale were significantly posi-
tively correlated with the number of fires set in
adulthood. Neither of these subscales were
uniquely significant in the logistic regression
model. However, both the number of con-
victed offences and the number of cautionable
offences recorded on the PNC were entered
into the model as covariates, with the latter
reaching statistical significance (OR = 1.40).
These covariates are likely also tapping into
the individual’s inclination to wider antisocial-
ity and thus may explain why the MCAA
scores failed to make a unique significant con-
tribution to the model.

Self and emotional regulation issues

Individuals who had set multiple fires differed
from single-fire individuals on several of the
measures of self and emotional regulation
issues. In particular, multiple-fire individuals
showed greater anger justification and rumin-
ation and held more hostile attitudes (NAS—PI
Cognitive subscale). They also exhibited
greater anger intensity and higher levels of
irritability (NAS—-PI Arousal subscale) than
single-fire individuals. These findings are per-
haps unsurprising given the
well-established prevalence of aggressive
motives for firesetting (see Doley et al., 2011).
However, they do somewhat contrast with
Rice and Harris’s (1991, 1996) research,
which showed that patients who engaged in
repeat firesetting were less likely to have a his-
tory of interpersonal aggression than patients
who had set only one fire. While Rice and
Harris (1991) provide little information on
how they assessed this variable, given that
they explicitly referred to a history of aggres-
sion, it is likely they utilised behavioural
reports. In contrast, the current study focused
primarily on psychometric measures of the
cognition and affect underlying aggression.
However, this methodological difference alone
is unlikely to fully account for the disparity in
findings, since this study found that PNC
records of violent offences indicated that mul-
tiple-fire individuals engaged in significantly
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more aggressive acts. Further research utilising
both psychometric and behavioural measures
of aggression is needed to better determine its
influence on repeat firesetting.

All subscales of the BIS reached either
statistical significance or a medium effect size,
indicating greater levels of impulsivity among
individuals who have set multiple fires. This is
consistent with Wyatt’s (2018) finding that the
odds of psychiatric patients setting multiple
fires increased threefold if they were known to
be impulsive. However, in Wyatt’s research
impulsivity was coded as present or absent
from patients’ hospital notes. While these clin-
ical notes were reported to include psycho-
logical assessments, no details on the
assessment tools used were provided. In the
current study, BIS scores were not entered into
the logistic regression model due to the BIS
only being completed by the Sambrooks and
Tyler (2019) cohort. As a result, whether
scores on the BIS represent a dynamic risk
factor for multiple firesetting is currently
unknown.

Social competence issues

There were no significant differences between
individuals who had only set one fire and indi-
viduals who had set multiple fires in terms of
loneliness, assertiveness, self-esteem or attach-
ment style. However, since Gannon et al.
(2013) found that the measures of loneliness
and assertiveness failed to distinguish between
firesetting and non-firesetting individuals, the
battery of social competence measures was
updated for the Sambrooks and Tyler (2019)
cohort. This resulted in smaller sample sizes
across these measures, and consequently there
was only sufficient power to detect much
larger differences between the groups. Future
research should endeavour to investigate
differences in social competence using
larger samples informed by a priori power
analyses.
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Limitations

As already discussed, our conclusions are con-
strained by the sample sizes used, particularly
where variables were recorded for only one
cohort of participants. In addition, since our
samples were recruited from prison establish-
ments, the findings may not be reflective of
firesetting adults in other settings. It is well
established that deliberate firesetting is also a
prevalent issue in both hospital settings and
the community (see Gannon et al., 2022), and
therefore dynamic risk factors for repeat fire-
setting in individuals residing in these settings
still need to explored. Our sample was also
exclusively male. While deliberate firesetting
does appear to be more prevalent among
males, it is still a significant issue among
females (Nanayakkara et al., 2020), with
women estimated to be responsible for 15—
20% of deliberate fires (Ducat et al., 2013;
Gannon, 2010). Therefore, further research is
vital to investigate whether the findings of this
study extend to other populations with a his-
tory of firesetting.

Another potential limitation stems from
the variable used to categorise individuals on
the basis of their firesetting behaviour. We
only had information available on the number
of fires set in adulthood, rather than the num-
ber of firesetting incidents, meaning it was not
possible to determine whether those individu-
als who had set multiple fires engaged in
repeat firesetting, or if all their fires had been
set in one incident. Therefore, the findings
have limited utility for directly informing risk
assessments that are primarily concerned with
whether individuals will engage in further inci-
dents of firesetting. However, self-report data
on the number of fires set were deemed to be
more appropriate than utilising the number of
convictions for firesetting offences because, as
already mentioned, there is often a significant
disparity between official records of the legal
offence of arson and other indicators of delib-
erate firesetting. For example, there were 898
individuals sentenced for arson during 2015
across both England and Wales (Sentencing

Council, 2022), despite English Fire and
Rescue Services attending 73,674 deliberate
fires in the same year (Home Office, 2022b).
Indeed, 31.3% of the current sample (n =40)
had not received a conviction for a firesetting
offence. We believe that utilising self-report
data on the number of fires set therefore pro-
vides a more accurate picture of firesetting
behaviour among imprisoned individuals.

Finally, we urge caution when interpreting
the results of the univariate analyses independ-
ently given that no correction to significance
was implemented. Furthermore, the cross-
sectional nature of this study means that our
results reflect differences between single-fire
and multiple-fire individuals only at a single
point in time. We are unable to determine
whether there is a predictive relationship
between the variables studied and multiple
firesetting. Prospective longitudinal research is
needed before these differences can be used as
evidence to inform risk assessments.

Conclusions

This study is the first to investigate whether
psychometric measures of the psychological
vulnerabilities outlined in the M-TTAF distin-
guish between individuals who have set a sin-
gle deliberate fire and individuals who have
set multiple fires. Our findings provide evi-
dence that, even when controlling for previous
recorded offences and firesetting behaviour
variables, increased levels of fire-specific
treatment needs (particularly identification
with fire) play a role in persistent firesetting
and therefore need to be targeted as part of
assessment and interventions. In addition, cog-
nition related to anger and general offence sup-
portive attitudes should be targeted, alongside
irritability and impulsiveness. Examination of
firesetting behaviour variables emphasise the
importance of early prevention strategies and
close monitoring of individuals who have set
cell fires. Future studies should adopt longitu-
dinal designs to ensure that the covariation
between the factors identified in this study and



repeat firesetting is prospective and to provide
clear evidence that they represent true dynamic
risk factors for the setting of multiple fires
(Bonta & Andrews, 2016).
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