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Despite the significant adverse consequences of deliberate firesetting, it has been unclear what proportion of individuals
repeat this problematic behavior, owing to methodological differences and large variability in reported reoffending rates. A
meta-analysis of 25 samples of untreated adults and children with a history of firesetting, examining reoffending over a fol-
low-up period, was conducted. The base rates of reoffending from this meta-analysis indicated that between 57% and 66%
of untreated firesetters engage in general reoffending, between 8% and 10% engage in criminal arson, and around 20%
engage in deliberate firesetting behavior. The odds of firesetting during the follow-up period were 5 times greater for known
firesetters in comparison with other offenders. Clinical and criminological correlates of reoffending, including age, are exam-
ined. Implications for enabling evidence-based practice with this population, including defensible risk assessments and treat-
ment provision, are discussed.
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eliberate firesetting, including legally recorded arson, is highly problematic. In

England, nearly half of the fires responded to by fire and rescue services are classified
as deliberate (Arson Prevention Forum, 2017), with the total number of deliberate fires in
2018-2019 reaching 83,236 (Home Office, 2019a). Some of these incidents had a consider-
able impact on public health and safety as they resulted in 1,014 injuries and 51 fatalities
(Home Office, 2019b). However, this is not an issue unique to England or the United
Kingdom; deliberate firesetting is now an international public health concern (Tyler,
Gannon, et al., 2019).
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Despite the pervasiveness and substantial adverse consequences, deliberate firesetting
remains under-researched (Sambrooks & Tyler, 2019). Consequently, the probability of
reoffending is poorly understood (Ducat et al., 2015). Early literature often portrayed fire-
setters as dangerous, with a high likelihood of reoffending (Brett, 2004; Thomson et al.,
2018). However, more recent narrative reviews have demonstrated a large variation in reof-
fending rates. For example, Kennedy et al. (2006) considered eight studies examining repeat
firesetting among children and found rates ranging from 1% to 72%. Similarly, across seven
studies, Lambie and Randell (2011) found that between 26% and 50% of children set fur-
ther fires. Finally, Brett (2004) examined 24 studies and reported reoffending from 4% to
60%. This substantial variability is likely due to the vast methodological differences across
studies. These reviews also include retrospective frequency counts of onetime versus repeat
firesetters and conflate untreated and treated reoffending rates, limiting their clinical utility.
This is a significant issue because a clear base rate of firesetting reoffending is essential for
making defensible risk decisions (Gannon & Pina, 2010; Watt & Ong, 2015).

BASE RATES OF FIRESETTING REOFFENDING: MEASUREMENT AND
CONCEPTUAL ISSUES

How firesetting reoffending is operationalized across studies differs greatly, with sources
of reoffending information ranging from official convictions to informal sources. This may
have a large impact on reoffending rates as the numbers of self-reported firesetting inci-
dents often significantly exceed official figures (e.g., Gannon et al., 2013). Rice and Harris
(1996) determined that a reoffense with fire occurred if there was a further criminal charge
for firesetting (inclusive of arson), or if institutional records indicated behavior that would
have resulted in a criminal charge. This prospective study of adult male mentally disordered
firesetters, who were followed up after an average of 7.8 years, found that 16% reoffended
using fire. In contrast, Ducat and colleagues (2015) used only criminal charges as their
source of reoffending information. They found that, during a follow-up of between 2.5 and
11 years, 5% of adults and children, identified through court records, reoffended with fire.

In an examination of adult reoffending upon release from a medium secure unit, Hollin
et al. (2013) found an arson reoffending rate of 11% over an average of 10 years, using only
conviction data. Sapsford et al. (1978) found an even lower arson reconviction rate (5%)
over a 1- to 5-year follow-up of adults who had been imprisoned for arson. Similarly,
Edwards and Grace (2014) found a 6% rate of firesetting reoffending over 10 years when
using arson conviction and detainment data in a large sample of children and adults. Notably,
this sample was identified through criminal charges and did not include mental disorder
disposals. Mental health might increase firesetting reoffending, given the differences in
rates reported for psychiatric settings relative to nonpsychiatric settings (i.e., 11%—16% for
psychiatric settings, Hollin et al., 2013; Rice & Harris, 1996; 5%—6% for criminal justice
settings, Ducat et al., 2015; Edwards & Grace, 2014). However, this is difficult to conclu-
sively determine, owing to high rates of mental illness across nonpsychiatric correctional
settings (Tyler, Miles, et al., 2019).

Some studies consider reoffending to have occurred only if the individual engages in
another offense involving fire (e.g., Franklin et al., 2002; Geller et al., 1992), whereas others
use any criminal offense (e.g., Barnett et al., 1997; DeJong et al., 1992; Repo et al., 1997).
Other research considers both or various types of reoffense (e.g., Edwards & Grace, 2014;
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Rice & Harris, 1996; Soothill et al., 2004). For example, in addition to examining repeat
firesetting, Rice and Harris (1996) found 66% engaged in any further criminal activity (see
also Soothill & Pope’s, 1973, figure of 52% general reoffending from conviction data).

To date, no review of the literature has adequately compared studies that examine adults
and children (individuals below the age of 18 years), so the influence of age on repeat fireset-
ting is unclear. This is concerning as children are responsible for a significant proportion of
deliberate firesetting incidents (MacKay et al., 2006). For example, in the United Kingdom,
United States, and New Zealand, children account for 45% to 60% of apprehensions for
deliberate firesetting (Dolan et al., 2011; Lambie & Randell, 2011). Studies examining repeat
firesetting among children tend to rely on more informal sources than adult studies. For
example, Stewart and Culver’s (1982) study of children aged 4 to 13.5 years, residing in a
psychiatric facility, used interviews with a parent or guardian. Over an average of 3.25 years,
they found 23% engaged in further firesetting. Similarly, Kolko et al. (2001) utilized parental
interviews and self-reports and found that 54% of their sample, aged between 6 and 13 years,
engaged in additional firesetting over 2 years. In contrast, Strachan (1981) examined case
notes of children aged between 8 and 16 years who had been referred to juvenile court for
firesetting and found that almost 9% engaged in further firesetting over 1 to 5 years.

Little is known about how reoffending rates of firesetters compare with individuals who
have offended in other ways. DeJong et al. (1992) compared general reoffending rates of
adults with a conviction for arson with those with a conviction for manslaughter or attempted
manslaughter, over an average of 3.5 years. They found that 45% of known firesetters
received a further arson conviction, compared with 32% of other offenders. In contrast,
Wilpert et al. (2017) found that a smaller proportion of arsonists received a conviction for
any offense, during an average of 9.3 years, relative to domestic violence offenders (47%
vs. 61%, respectively). However, Wilpert et al. also found that 9% of arsonists received a
further conviction for arson, compared with 2% of violent offenders. Similarly, Geller et al.
(1992) found higher rates of firesetting reoffending among known firesetters than individu-
als with no documented firesetting history (28% vs. 12%, respectively, over an average of
6.8 years). Without a clear picture of how firesetters compare with other offenders, it is dif-
ficult to determine whether they represent a particularly risky population.

CURRENT STUDY AND RATIONALE

This study builds on the existing literature in numerous ways. It synthesizes research
examining children and adults with a history of firesetting. It establishes, meta-analytically,
a base rate of reoffending, examining reoffending among individuals with a history of delib-
erate firesetting from available follow-up studies. The meta-analysis puts the results in con-
text by comparing the reoffending rates of individuals with a history of firesetting with
individuals with other offense types. Finally, it draws on samples from a variety of settings
and examines the base rate of mental illness diagnoses.

METHOD
STUDY SELECTION

To identify studies that examined reoffending among individuals with a history of fire-
setting, electronic searches of PsycINFO, Web of Science™, ProQuest®, and MEDLINE
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were conducted using combinations of the following search terms: firesetting, fire-start-
ing, fire-setting, fire-setter, fire starter, arson, arsonist, recidivism, re-offending, and reof-
fending. The reference lists from previous reviews of the firesetting reoffending literature
(Brett, 2004; Kennedy et al., 2006; Lambie & Randell, 2011) were also examined and
emails were sent to key researchers in this field asking them to provide unpublished data.
Searches were limited to articles in English. The search process was concluded on
September 30, 2020.

To be included, studies had to have an identifiable sample of individuals, with a recorded
history of firesetting, who had not undergone treatment specifically targeting their fireset-
ting. Therefore, evaluations of fire-specific treatment programs that did not report reoffend-
ing rates for an untreated control group were excluded. Studies must have clearly reported
a follow-up period in which reoffending was examined; retrospective studies comparing
offenders with or without prior offenses were excluded. Finally, included studies needed to
report either firesetting reoffending (either any firesetting or legally recorded arson) or reof-
fending by any criminal offense (referred to as general reoffending hereafter). Where mul-
tiple studies described the same or overlapping samples, the study with the largest sample
or most information was used.

VARIABLES

Variables were informed by previous firesetting research and prior reoffending meta-
analyses. A coding manual was developed, incorporating 30 variables as detailed below
(available on the Open Science Framework; https://osf.io/bj8dv/). Initially, we attempted to
collect information on a broad range of variables (e.g., percentage with previous convic-
tions). However, we were unable to populate these variables sufficiently for analysis and so
we do not describe them. The key variables collected were as follows.

Study Information

Data source (poster/presentation, peer-reviewed journal, book chapter, thesis or disserta-
tion, and unpublished source), year (the year the study was published, completed, or issued),
Country of study origin or data collection, and sample type (children, adult, both; unknown.
Where possible the author’s description of the sample was used. If no such explicit descrip-
tion was included, and 70% or above of the sample was aged below 18 years, it was coded
as “children.” If 70% or above were aged above 18 years, the sample was coded as “adult.”
If the proportion of adults was similar to that of children, or if the authors clearly identified
that both adults and children were included, it was coded as “both.” If it was unclear whether
the majority were adults or children, it was coded as “unknown”).

Reoffending Information

Reoffending source (convictions only, arrests and/or charges, contact with the police,
institutional records, unofficial reports, or self/parental report. Contact with the police
includes cautions and warnings), reoffending type (firesetting [accounts of firesetting
behavior that do not give a specific fire-related offense title], arson [where the authors
explicitly looked at the legal offense of arson] or general [any criminal offense]), reoffend-
ing follow-up time (in years), reoffending time fixed or variable (fixed follow-up refers to
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all offenders being followed up after the same amount of time), and reoffending quality
score (1 = low quality [poor source of data such as only self-report and an inadequate fol-
low-up time, that is, 1 or less years of follow-up time], 2 = fairly low quality [uses either a
poor source of data such as self-report or an inadequate follow-up time of 1 year or less but
not both], 3 = moderate quality [uses moderate data source such as arrests or charges, or
self-report combined with another source, and adequate follow-up time of >1 year], 4 =
fairly high quality [uses either a moderate data source such as arrests or charges, or adequate
follow-up time of >3 years], 5 = high quality [uses a high-quality data source such as con-
viction data and 3 or more years of follow-up]).

Fire setters

Sample size, age, race or ethnicity, context (setting from where the sample was recruited
from: treatment program, pretrial assessment, psychiatric facility, prison, court records, and
school), percentage of females, mental disorder diagnoses, percentage with pyromania, and
percentage with a learning disability (LD; defined here as IQ <70 or on the basis of author’s
description such as “mental retardation,” “intellectually disabled.” This did not include
other developmental disorders, such as autism spectrum disorder or attention-deficit/hyper-
activity disorder [ADHD]).

Reoffending Results

Percentage missing data and reoffending/nonreoffending sample size nonsignificant.

Comparison Group

For studies with a comparison group, we coded the following variables: difference
between groups (nonfiresetters, treatment), comparison group sample size, age, race or eth-
nicity, context (setting where the comparison group was recruited from), percentage of
females, mental disorder diagnoses, percentage with pyromania, percentage with an LD,
percentage missing data, and reoffending/nonreoffending sample size nonsignificant.

STUDY CODING PROCEDURE

Two authors independently coded each of the studies and generated consensus codings
through discussion. When information was missing for key variables, the corresponding
article author was emailed. We obtained a response rate of 57% (n = 4).

EFFECT SIZE AGGREGATION

The basic unit of analysis was the proportion of firesetting reoffenders (i.e., number of
reoffenders divided by n, the sample size). Event rates in the form of raw proportions of
reoffending were aggregated through Comprehensive Meta-Analysis 2.0 (Borenstein et al.,
2005) to generate weighted estimates of reoffending frequency. The magnitude and consis-
tency of rates of firesetting reoffending was examined through both fixed and random
effects analyses. Fixed effects aggregate effect sizes weighted strictly by the sample size
(hence, giving heavier weight to larger samples) and the findings and conclusions are
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limited to the studies included in the meta-analysis. An issue with this is that larger studies
can have an extreme and undue influence on the generated effect. Random effects models,
however, take into consideration both within-study and between-study variance and apply a
weighting to each study that offsets the influence of studies with very large samples from
having undue influence on an effect, and preventing studies with smaller samples from hav-
ing little or no influence on the generated effect. As such, random effects are less impacted
by differences in sample size and have the effect of providing greater weight to smaller
samples, approximating the unweighted mean. When effects are stable and have little het-
erogeneity, the fixed effects and random effects estimates will be very similar.

Four sets of analyses were conducted. First, aggregated rates of firesetting reoffending
were examined at the level of different variables of analysis to find whether rates varied as
a function of firesetting definition and reoffending type, reoffending source, and develop-
mental group. Second, we employed these aggregation procedures to examine base rates of
mental health diagnosis among fire setters. Third, we examined rates of firesetting reoffend-
ing among known untreated firesetters with comparison controls without a history of fire-
setting through odds ratios (ORs). The OR represents the percent increase in the odds (or
likelihood) of future firesetting for individuals with a history of firesetting versus those
without. Finally, given that the studies frequently included information such as age and sex
of participants, but did not report firesetting data stratified by (or associated with) age and
sex, we conducted meta-regression analyses to formally examine to what extent age and sex
contributed to observed variation in reported rates of firesetting reoffending across the
studies.

Effect size heterogeneity in rates of firesetting reoffending across studies was examined
through computing the Q statistic with associated p value (Cochran, 1954) and the /? statis-
tic (Higgins et al., 2003); the latter represents percent variability in an effect size with val-
ues of 25% presenting small or low effect size heterogeneity, 50% medium, and 75% large
or high variability. Individual effects were considered to be outliers if they were extremely
high or low, the Q statistic was significant, and the /> accounted for 50% or more of the
effect size variability (Hanson & Bussiére, 1998). When outliers were identified, the overall
effect size was aggregated and reported with and without the outlier.

RESULTS
SEARCH RESULTS AND STUDY CHARACTERISTICS

As Figure 1 shows, searches initially identified 5,306 articles of which 25 samples ful-
filled our inclusion criteria, totaling 12,294 participants. These originated from seven
unpublished materials and 17 peer reviewed articles (one of which produced two
samples).

Key sample characteristics are shown in Table 1. Four of the samples were made up pre-
dominately of children, six predominately adults, 15 were both children and adults, and for
one the range of ages was unknown. Overall, the participants were predominantly young,
male, and White, with most studies undertaken in the United Kingdom. Participants were
drawn from a variety of settings, both psychiatric and nonpsychiatric, with the vast majority
(60%) identified through court records. Overall, studies were judged to be of reasonable
quality, with 84% of the samples (kK = 21) having a reoffending quality score of fairly high
or high.
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Figure 1: Flow Diagram of Article Selection
agxclusions of full-text articles occurred for multiple reasons and so only the primary reason is recorded here.

BASE RATES OF REOFFENDING

Further information regarding the follow-up periods, reoffending types examined, and
individual study reoffending rates can be found in Table 2. Eight studies examined reoft-
ending by “arson” of which seven used conviction as the source of reoffending information
and one used records of arrests and/or criminal charges. Five studies had “firesetting reof-
fending” as an outcome. The definitions of firesetting reoffending varied across studies in
terms of the level of detail given and the specificity of behaviors, with particular disparity
between child and adult studies. For example, whereas two studies both drew on records of
criminal charges, Ducat et al. (2015) specifically looked at “arson or arson-related offenses”
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TABLE 1: Study Descriptives

Variable M (SD) or % k n
Source
Peer-reviewed journal 72 18 11,230
Unpublished 28 7 1,064
Region
United Kingdom 48 12 8,376
North America 20 5 535
Australia/New Zealand 12 3 2,363
Other European countries 20 5 1,020
Sample
Children 16 4 321
Adult 24 6 724
Both 56 14 11,188
Unknown 4 1 61
Demographics
Age 23.6 (7.8) 19 11,426
Percent White 57.8 (35.4) 10 1,409
Percent female 7.3(7.1) 22 1,069
Setting
Pretrial 8 2 395
Psychiatric facility 20 5 523
Prison 4 1 147
Court records 60 15 11,032
School 4 1 94
Unknown 4 1 102
Reoffending quality score
Low quality 0 0 0
Fairly low quality 8 2 140
Moderate quality 8 2 181
Fairly high quality 20 5 1,605
High quality 64 16 10,368

Note. Means are unweighted, whereas standard deviations are computed across studies.

(p. 7) and Rice and Harris (1996) used a far broader definition, which also included “con-
duct warranting a criminal charge” for firesetting, arson, or mischief involving fire (p. 367).
The remaining adult study examined medical records for a wide range of behaviors: “setting
a fire; threatening to set a fire if this threat prompted a hospital admission; dangerous smok-
ing . . . ; throwing lighted matches or cigarettes; setting off false fire alarms; or setting fire
to self or others” (Geller et al., 1992, p. 147). Meanwhile, studies considering “firesetting
reoffending” by children tended to use more informal sources; they looked at arson and/or
“fireplay or firesetting behavior with no ill intent,” as determined from juvenile court and
fire department records (Franklin et al., 2002, p. 261), and involvement in “burning some
type of property or setting a fire as acknowledged by themselves or their parents” (Kolko
et al., 2001, p. 374). “General reoffending” was examined in 19 studies. The majority of
these studies used convictions as their source of reoffending information (n = 16) and the
remaining two used criminal charges.

Reoffending base rates are reported in Table 3. There were significant differences in rates
of arson, firesetting, and general reoffending between samples, O(2) = 5,132.64, p < .001



86°09 |eisusn) 12y [e19Ue5

vv'e uosly Iy BumesalyuoN 60"
: : 6 uosly 00k (sz€) 26 2v'8l—€8¢C u
: OBOIAUOD  SHNPY G 2102 ‘e 1o uadjl
Mm.mw "MMHMW ot 00'8-0 UoRoINU0D  yog 9 2661 umcw__na_,._\,b
29 eloUsD wm” 00°€e-0 UopouoD  ylog 0gk 9661 paysigndun
00'v1-0 UOoI0IAU0D wog €12 e .
. ) o 661 paysiigndu
%.mw _MM“MG 001 00°6+—00"F UOIDIAUOD yog v62 2661 nw“w_"“acn
¥8'9G “Socow ww__” 002004 uonoIAUeY ulog 202 2661 paysigndun
0€-0 :
vevL [eIoUSY) uoRoIAueY uog S6 €661 paysiigndun
Mm.mr m“_zowe_“_ 001  (16'G)06'9L OLbg—eG'L  99od Yim 1oBu0D uog €Ll 8102 ‘e 1o uosdwoy |
nesail4 00} 00'S—00°'}+ SpJodaJ [euonNIISUl  UBIPIIYD 62 1861 ueyoeis
€€'€T Bumesall4 gg's9 sze . . JoAIND
: : 00'S—00°} odal |e
6902 [eIoUSY) u [eluaredjies  uaipilyy 9 2861 pue emals
L1'S uosly 9v'6¢ 00°5-00"
1189 lesouen) 0°5-00"+ UoNOIAUOD  SINPY  Z¥L 861 & 19 piojsdes
€01 uosly 00} 0z
uo ‘
PAAVA |esouan) 1101AU0D ylog #85'S  ¥00¢
CRA uosiy 00} 9e )
vz'es |eIoUSY) UOROIAUOD ulog gse’t  ¥00e [2 18 [IIy100S
8y'v uosily 001} 0z Xe
1859 jeiousn W uonomieg thog 29 €/61  adod pue [ILpoos
MM.MM mcnwwwwh_mu_u mwumw Mmm.nw 08'L sableyd Jo sisely SYNpY  £¥e 9661 SIIeH puE 901y
: 20'€) 299 uol HIEE !
ok Bumesaid gL BumessuuoN  9ZvS Bumesauiy 001 4 podau _mEm.wM_%\,H_MM uai e e Lol 1210 0doy
1125 [eJouUsD) PIUD  ¥6 1002 [& 10 03|0Y
0€'LL uosly  G1'e8 (06'%) 0001 0L'6L-0L0 UOOIAUOD sunpy 621 £102 & 18 UlIOH
’ . . . (pays! ndun
002k Bumesaid  0G BumesaIUON NN.MN mc_zMMM_M NW” mw.w oreren SO0 0 SISy umowiin 19 0102 ._m_wm comwo
92°0 Bumesally 261 I . ! ! SpJodal [euonniisuy| SUNPY  0S c6 .
I ! 12°9¢ Bumesaliy 001 ¢ . 6} [ZREPE]EIS)
HEREE —L s
60’18 prous 2190 pi0dal [EUONNIISU]  UBIPIYD 201 2002 ‘I8 18 UIpjuel
91’9 uosiy oL ) oorIH
1295 [eIoUBE) uondIAu0D ylog 0sc't €10¢ pue spiemp3
0028 ioUSY)  gpg  BumesaIuoN MM.Mv Bumesail4 00k  (0972)96'9 OY'YI-0YC sabreyd ulog 2S0‘L  GLOZ ‘e 18 JeONQ
I I o [IIENETS) 001 (12 ¥S'E 856-800 UonAIAUOY SNpY 001 2661 2 10 Buofeq
- L |eJausn) 00} (0]8 00 1—00'6 UoI0IAU0D ylog 0¥ 1661 ‘le 1@ zoE.mm_
uipusjyoas Buipusyoss dnoib  ;dnoib dwo) Bul
: Ipusyoal Buipusyoss dn-mojioy  (gS) 6
% jo adA dwo : SIN abuey uonewIoUl adk u
° L hw_zo % jo adAy ©e % Buipuayoai jo 82105 w_aEM.m B8 sioyiny
(s1eak) awi dn-mojjo4

a|dwes yoe3 1o} uonew.oju] buipuayoay :z 319V1L

1642



Sambrooks et al. / FIRESETTING REOFFENDING: A META-ANALYSIS 1643

TABLE 3: Meta-Analysis of Reoffending Base Rates for Untreated Firesetters

Random Fixed
effects effects
Reoffending criterion Unweighted
and moderator base rate ES 95% ClI ES 95% ClI Q 2 k N
Arson (overall) .07 .08 [.06,.10] 10 [.09, .10] 34.71 79.83 8 8,542
Firesetting (overall) 24 20 [.10,.37] A7 [15,.19]  193.95 96.39 8 2,735
Outlier removed .26 25 [.15,.38] 27 [.24,.30] 65.12 90.79 7 2,639
Sample
Adult .18 21 [11,.34] 19[4, .24)] 3.87 7419 2 258
Children .33 .28 [.18,.50] 37 [.32, .43] 34.50 91.30 4 305
Both .07 .10 [.08, .29] .07  [.06, .09] 22.61 95.58 2 1,165
Reoffending source
Arrest/charge .07 .09 [.03,.25] .08 [.06,.10] 26.68 96.25 2 1,260
Police contact .18 18 [12, .26] 18  [.12,.26] 0.00 ns 0.00 1 113
Institutional charge .25 .23 [.10, .43] 28 [.22,.35] 15.68 87.25 3 231
Parent/self-report 47 39 [14,.71] .48 [.39, .57] 8.07 87.61 2 124
General (overall) .57 .57  [.50, .64] .66  [.65,.67] 615.05 97.07 19 11,650
Published .54 53 [.44,.62] .66  [.65,.67] 608.73 98.03 13 10,647
Unpublished .64 .65 [.62,.68] .65 [.62,.68] 5.43ns 7.90 6 1,003

Note. All Q statistics are significant at p < .05 or greater except for ns = not significant. Effect size estimates
were conducted at different levels of a given moderator when justified by the k. ES = effect size; Cl = confidence
interval.

fixed effect; 181.22, p < .001 random effect. Even when directly compared, reoffending
rates of the more serious criminal act of arson were significantly lower than reoffending
rates for firesetting, Q(1) = 55.90, p < .001 fixed effect; 5.77, p = .016 random effect.
Rates of general reoffending (i.e., any reoffending) exceeded 50% and were consistent with
reoffending base rates reported in nonfiresetting offender populations.

There was substantial variability in rates of each reoffending criterion across studies, as
demonstrated by large and significant Q and /> values. Moderator analyses were conducted
by computing reoffending effect sizes (event rate) at different levels of the moderator when
the number of studies permitted examination of possible sources of heterogeneity in reoftf-
ending rates, as a function of moderator (generally minimum & = 2), and then comparing
across levels. All the studies of firesetting reoffending and seven out of eight studies of
arson reoffending were published, so publication status was not a substantial source of
effect size variability. However, six out of the 19 studies that looked at general reoffending
were unpublished studies. There was no significant difference in the point estimate for gen-
eral recidivism when publication status was examined as a moderator for fixed effects (Q =
0.90, p = .344); however, it did become significant with random effects in the direction of
published studies having slightly lower general reoffending estimates (Q = 5.72, p = .017).

Samples coded as children were observed to have the highest rates of firesetting reoft-
ending, and approximately 25% to 50% higher in frequency, compared with adults. When
the sample was examined as a source of ES variation, there was a significant difference
between groups when evaluated according to fixed effects models (i.e., weighted by sample
size, O(2) = 133.98, p < .001, but not random effects, O(2) = 2.47, p = .290, models. As
expected, more informal sources of firesetting reoffending tended to generate higher reoff-
ending estimates, with the differences between groups being significant overall, using fixed,
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TABLE 4: Effect Size Comparing Rates of Firesetting Reoffending for Untreated Firesetters With
Comparison Controls

Random effect Fixed effect

Analysis OR 95% ClI OR 95% ClI Q 2 k n

Firesetters vs. comparison 6.89 [2.43, 19.40] 5.83 [3.59, 9.49] 8.08* 62.89 4 716
Outlier removed 4.98 [3.02, 8.22] 4.98 [3.02, 8.22] 1.52 0.00 3 410

Note. OR = odds ratio; Cl = confidence interval.
*Q statistic significant at p < .05 prior to removal of outlier contributing to effect size heterogeneity.

0(3) = 143.51, p < .001, but not random, Q(3) = 4.34, p = .227, effects models. Rates of
formal arrest/charge for a new firesetting crime were approximately one half (police con-
tact, institutional charge) to one quarter (parent/self-report) of rates of reoffending obtained
from a less formal information source.

FIRESETTING REOFFENDING FOR UNTREATED FIRESETTERS VERSUS CONTROLS

Five studies compared firesetters with comparison groups, comprising either nonfireset-
ting offenders (k = 4) or treated firesetters (k = 1; see Table 4). Of the four samples that
looked at nonfiresetting offenders, one examined general reoffending only (DeJong et al.,
1992), two examined firesetting reoffending only (Geller et al., 1992; Kolko et al., 2001),
and one looked at both arson reoffending and general reoffending (Wilpert et al., 2017).
Individuals with a history of firesetting had a weighted rate of firesetting reoffending of
35.5% versus 9.7% of comparison controls. The corresponding OR (Table 4) shows that
individuals with a history of firesetting had 5 times greater odds of firesetting reoffending
than nonfiresetter controls. Although the effect size variability was not substantial, there
was one outlier—a treated and untreated comparison study of child firesetters (Franklin
et al., 2002)—with extreme disparities in outcomes that, when removed, reduced the effect
size heterogeneity to nil. For the final effect (k = 3), two studies (Geller et al., 1992; Kolko
et al., 2001) were of firesetting reoffending, whereas the third (Wilpert et al., 2017) was of
arson reoffending. The combination of these criterion groups to generate the observed effect
was justified by the homogeneity in effect size following the removal of the outlier, given
that these investigations were all controlled comparison studies of firesetters and
nonfiresetters.

META-REGRESSION

Meta-regression was used to examine continuous moderators as possible sources of
effect size variation in rates of reoffending for the different outcomes where study numbers
permitted. First, meta-regression examined continuous moderators of sample age and pro-
portion of females as possible sources of variation in observed rates of general reoffending.
Across k = 17 studies, the more conservative random effects model of age (z = -2.42,p =
.015) and female composition (z = —1.75, p = .080) accounted for significant variation in
rates of general reoffending across the study samples, O(2) = 7.05, p = .030, R? analogue
= .32, although unexplained variability remained (/> = 88.7%). Adding follow-up length
did not significantly improve the model, Q(3) = 6.90, p = .075, R? analogue = .22.
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TABLE 5: Meta-Analysis of Base Rate Frequencies of Mental Health Diagnoses for Untreated Firesetters

Random
effects Fixed effects
Unweighted
Diagnostic group base rate ES 95% Cl ES 95% ClI Q 2 k n
Substance use disorder .64 .65 [.28,.90] .37 [.35,.40] 45826 99.13 5 1,602
Outlier removed .76 76 [.72,.79] .77 [.68,.83] 9.77 6931 4 550
Any personality disorder .38 34 [16,.59] .27 [.25,.30] 26372 9810 6 1,642
Antisocial 15 A5 [12,.18] .15 [.12,.18] 0.14 0.00 3 495
Borderline .10 .08 [.03,.20] .07 [.06,.09] 64.86 9538 4 1,547
Psychosis 24 19 [10,.33] .19 [17,.21] 16792 9643 7 1,969
Mood disorder 19 14 [.05,.31] .14 [12,.16] 163.85 9695 6 1,726
Pyromania .07 04 [01,.14] 10 [.08,.13] 4152 9278 4 1,502
Cognitive impairment .04 .03 [.01,.05] .02 [.01,.03] 6.72 5536 4 1,315

Note. All Q statistics with minimum k = 4 are significant at p < .05 or greater. ES = effect size; Cl = confidence
interval.

Second, meta-regression was used to examine continuous moderators of arson convic-
tion history and length of follow-up, as possible sources of variation in observed rates of
arson reoffending. Across k = 5 studies, the random effects model of arson conviction his-
tory (z = —2.36, p = .018) and length of follow-up (z = 4.28, p < .001) jointly accounted
for significant variation in observed rates of arson reoffending across the study samples,
0(2) = 23.76, p < .001, R? analogue = 1.00, and explained much of variability in observed
rates of arson recidivism in this small collection of studies, 7 = 0.00%, Q(2) = 1.92,p =
.383. Finally, the primary moderators of firesetting reoffending were examined through
computing effect sizes at different levels of categorical variables (i.e., recidivism source,
developmental age group). However, meta-regression could be used to examine length of
follow-up as with the two other outcome variables. In this instance, length of follow-up was
nonsignificantly inversely related to rates of firesetting reoffending (z = —0.72, p = .474,
R? analogue = .04), with much unexplained variability remaining (7> = 96.3%).

FIRESETTING AND MENTAL ILLNESS

We examined base rate frequencies of mental health diagnoses for individuals with a his-
tory of firesetting (see Table 5). Results are reported for fixed and random effects models.
Across the eight contributing studies, £ = 5 were adult samples and £ = 3 were combined
adult children samples. One study detailed clinical diagnoses in a child sample (Stewart &
Culver, 1982), but this only examined disorders reported in childhood (e.g., unsocialized
aggressive conduct disorder), so is not included in the analysis. Therefore, the following
diagnoses primarily refer to adults. About two thirds had a substance-related diagnosis,
whereas about one third were diagnosed with a personality disorder. Most of these had a
diagnosis of personality disorder not otherwise specified (PD-NOS), 15% had antisocial
personality disorder (ASPD), and between 7% and 8% had borderline personality disorder
(BPD). A diagnosis of pyromania was rare, comprising 4% to 10% of the individuals with
a history of firesetting. Four studies examined the prevalence of learning disabilities or
cognitive impairments and reported that the vast majority (in excess of 95%) were not intel-
lectually impaired.
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DISCUSSION
HOW COMMON IS FIRESETTING REOFFENDING?

Arson, as a recidivistic event, appears relatively uncommon, with a base rate between 8%
and 10%. This is lower than sexual reoffending, which is around 14% for untreated indi-
viduals (Gannon et al., 2019). However, when the broader concept of deliberate firesetting
was recorded, reoffending increased to around 20%. This is comparable to base rates of
violent reoffending in nonfiresetting populations (Gannon et al., 2019). The significant dis-
parity between arson and firesetting reoffending may be due to the particularly low convic-
tion rate for arson (Doley, 2003). To provide context to these base rates, we compared
firesetting reoffending for known firesetters with offenders without a history of firesetting.
While our finding that known firesetters were 5 times more likely to engage in firesetting
reoffending was based on only three studies, it suggests that firesetters are a unique group
with a risk profile different from other offenders.

HOW COMMON IS GENERAL REOFFENDING?

Consistent with prior research showing that firesetters tend to have diverse offending
patterns (Ducat, McEwan, & Ogloff, 2013; Gannon & Pina, 2010), reoffending with crimes
not involving fire was significantly more common. More than half of individuals with a
history of firesetting engaged in further criminal activity of any type. Thus, it is apparent
from these base rates that a significant proportion of firesetters commit additional offenses,
highlighting the need for interventions to reduce risk of reoffending by this population.

Historically, many correctional services have not offered specific firesetting interven-
tions, instead employing generic offending behavior programs (Gannon & Pina, 2010;
Palmer et al., 2007). However, previous research has established that firesetters have dis-
tinct psychological differences relative to other offenders (Gannon et al., 2013) and thus a
specialized approach may be needed. Therefore, it is concerning that specialist treatment
programs for both adults and children are limited. Those firesetting interventions that do
exist for children with a history of firesetting are often delivered in the community by fire
and rescue services (see Palmer et al., 2007), whereas adult programs are frequently imple-
mented within mental health services (e.g., Annesley et al., 2017; Swaffer et al., 2001) or
correctional settings (e.g., Gannon et al., 2015). Unfortunately, many of these specialist
treatment programs have not been appropriately evaluated, with small sample sizes and lack
of longitudinal follow-ups prohibiting meaningful conclusions about their effectiveness.

However, the evidence base is expanding, with more sophisticated evaluations of fireset-
ting treatment emerging. For example, Lambie et al. (2019) followed a national sample
(n = 1,790) of children who had been through the New Zealand Fire Awareness and
Intervention Programme (FAIP). They found that, according to police records, 62% engaged
in a further offense of any kind and 5% committed arson over the 10 years following the
intervention. In addition, further evaluations of psychological treatments for adults with a
history of firesetting are underway (see Sambrooks & Tyler, 2019). It is hoped now we have
established an untreated reoffending base rate upon which posttreatment rates could be
compared, such evaluations of treatment programs will become even more abundant,
enabling clinicians to engage in evidence-based practice. However, it must be noted that,
although we ensured that all participants were not undertaking firesetting-specific treatment
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at baseline, it was not apparent whether they subsequently engaged with services or under-
took treatment. Therefore, our base rates may not truly represent “untreated.”

We identified one evaluation of a treatment program for children (Franklin et al., 2002)
that included both an untreated group and a treated group. They found an untreated repeat
firesetting rate of 36.27% and a treated rate of 0.76%, suggesting that treatment effectively
reduced firesetting risk. Notably, this study not only looked at arson and firesetting, but also
fireplay behavior. Fireplay is typically distinguished from firesetting on the basis of motive
and intent; fireplay is prompted by curiosity with no ill intent, whereas firesetting is charac-
terized by intent to inflict harm or cause damage (Britt, 2011; Gaynor, 2000). Although the
implications of fireplay for later criminal conduct are unclear, owing to a lack of empirical
investigation, Jackson et al. (1987) suggested that pathological arson may develop as a
result of strong reinforcing consequences of early fireplay. Therefore, identifying individu-
als engaging in fireplay may be key for targeting prevention initiatives and fire safety
education.

CORRELATES OF FIRESETTING

Our meta-analysis is the first to synthesize the adult and childhood firesetting literature,
showing that the observed heterogeneity in effect sizes was at least partially explained by
age. However, the limited available research meant that we were only able to include four
studies specifically examining children. Comparisons between adults and children are fur-
ther hampered by substantial methodological differences between studies. Adult studies
tend to rely on formal sources of reoffending information, whereas child studies usually
employ self or parental reports. This is a significant issue when interpreting rates of repeat
firesetting as informal sources led to higher estimates. Consequently, reoffending rates
stemming from adult studies that tend to rely solely on official reports of arson are likely to
represent an underestimation. Nevertheless, our findings do suggest that individuals who
have engaged in firesetting at a young age should be involved in interventions aimed at
tackling repeat firesetting and reducing wider risk of criminal behavior. However, as
between 19% and 21% of adults set further fires, such interventions need to extend to indi-
viduals aged above 18 years.

Prospective studies tend to have insufficient numbers to examine reoffending by gender
(Ducat et al., 2017). Indeed, in this meta-analysis, only 7.3% of firesetters were female.
Nevertheless, consistent with the wider literature concerning gender differences in reoft-
ending rates (Coid et al., 2009; Maden et al., 2006), we found that samples with fewer
females had higher general reoffending rates. One prospective study has suggested that
these gender differences do not extend to firesetting (Ducat et al., 2017). However, retro-
spective studies have found that repeat firesetting is more frequent among females than
males (Tyler et al., 2015; Wyatt et al., 2019). Therefore, future research should examine
gender more closely.

This meta-analysis clearly demonstrated that there are a diverse range of mental disor-
ders diagnoses associated with firesetting in adults. This highlights the need for formula-
tions, risk assessments, and interventions to carefully consider the influence of mental
health. First, in light of the frequency of substance issues, and the association with reoffend-
ing more widely (Yukhnenko et al., 2019), substance misuse is likely to represent a key
treatment need. Few individuals were specifically diagnosed with ASPD or BPD, which is
unexpected in light of previous research reporting high prevalence of these diagnoses
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among adult firesetters (e.g., Coid et al., 1999; Lindberg et al., 2005). Nevertheless, as the
presence of a personality disorder is a known risk factor for repeat firesetting (Dickens
et al., 2009; Ducat et al., 2015), it is a diagnosis that should not be disregarded. We also
observed a high base rate of psychosis at around 20%, which may have implications for
motivations for firesetting and the circumstances under which fires are set (see Ducat,
Ogloff, & McEwan, 2013).

In contrast, pyromania was uncommon. This is not surprising, given the strict Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5; American Psychiatric
Association, 2013) exclusion criteria that, if present, prohibit a pyromania diagnosis. An
accurate prevalence rate of pyromania has yet to be established (Allely, 2019), but it appears
rare, with rates between 3% and 10% (Gannon & Pina, 2010). Due to the restrictiveness of
a diagnosis, its use within clinical practice is limited (Field, 2016). However, an inappropri-
ate interest in fire is a significant predictor of repeat firesetting for both adults and children
(MacKay et al., 2006; Tyler et al., 2015) and is therefore a critical area to be considered.
Similarly infrequent was LD. This was somewhat unanticipated, given that there appears to
be a higher prevalence of LD among firesetters relative to the general population (Alexander
et al., 2015). Although research examining firesetters with LD is limited, Bell et al. (2018)
found an association between LD and repeat firesetting. Hence the relationship between LD
and reoffending should be explored further.

LIMITATIONS, FUTURE DIRECTIONS, AND CONCLUSION

Across the studies included in this meta-analysis, there was substantial heterogeneity,
with large variability in samples, follow-up periods, and reoffending definitions. Nonetheless,
the base rates of reoffending established by this meta-analysis make it apparent that a sig-
nificant proportion of individuals with a history of firesetting reoffend. It is hoped these
base rates will enable clinicians to undertake defensible evaluations of reoffending risk. In
addition, they highlight to practitioners, policy makers, and academics the extent to which
deliberate firesetting is a recurrent behavior and is accompanied by other criminal conduct.
Therefore, they underscore the need for individuals with a history of firesetting to be the
focus of ongoing research and interventions. It is hoped that, as the availability of interven-
tions increases, so will meaningful evaluations of their effectiveness increase. To date, it has
been difficult for clinicians to engage in evidence-based practice with this population.
Although this meta-analysis was only able to examine a limited range of predictors, it has
highlighted which individuals are at greatest risk of reoffending, and so provides direction
for future research and treatment provision.
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