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ABSTRACT

Evidence regarding biological correlates of sexual offending, which might
enhance the understanding, research, and treatment of these offenders, is rather
emerging or in the embryonic stage. In this study, our main objective is to identify
specific executive functioning (EF) processes that are commonly impaired in
sexual offenders, and to further determine whether these differ as a function of
offender subtypes. A search is conducted in ProQuest, Criminal Justice Abstract,
EBSCOhost, and Social Science Citation Index electronic journal databases for
studies published spanning the period 1990-2015. Google Scholar and Google
search engines were also searched and the reference lists of the retrieved papers
were searched for additional papers. A total of 1303 papers were retained for
consideration. After removing duplicates, and subjecting the retrieved papers
to inclusion and exclusion criteria, 24 papers (19 published and 5 unpublished)
were deemed appropriate for the review. While several EF processes have been
investigated, the available evidence implicates deficits in cognitive flexibility and
inhibition of interference as commonly reported among adult male sexual offenders.
This finding may be due to the sensitivity of tests of cognitive flexibility (e.g. the
Wisconsin Card Sorting Test) and inhibition of interference (e.g. the Stroop Test) to
frontal lobe lesions, and also because these tests are among the most frequently
administered EF tests as revealed by this study. Juvenile sexual offenders, however,
exhibit no distinct EF profiles. The findings of the study, implications for treatment,
and recommendations for future studies are succinctly discussed.
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KEYWORDS Executive functioning; neurocognitive functioning; sexual offenders; juvenile sexual
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Introduction

Sexual offenses, just like other offenses against the person (e.g. murder and
assault), are not only despicable, but also threaten public safety and security.
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Research efforts have focused on delineating the risk factors which when
meaningfully intervened can contribute to reduce sexual crimes and sexual
offender recidivism (e.g. Abracen, O'Carroll, & Ladha, 1991; Chan & Beauregard,
2015; Cohen et al., 2002; Fazel, O'Donnell, Hope, Gulati, & Jacoby, 2007; Kelly,
Richardson, Hunter, & Knapp, 2002; McLeod, 2015; Sigre-Leirds, Carvalho, &
Nobre, 2015; Stone & Thompson, 2001; Suchy, Whittaker, Strassberg, & Eastvold,
2009; Young, Justice, & Erdberg, 2012). These empirical investigations have
suggested that sexual offending is a complex phenomenon likely to result
from changes in an individual’s biological, psychological, and social dynamics.
Although psychosocial risk factors (e.g. childhood sexual abuse and maltreat-
ment) have been well investigated (e.g. Levenson, Willis, & Prescott, 2015), evi-
dence regarding biological correlates of sexual offending, which might enhance
the understanding, research, and treatment of these offenders, is rather emerg-
ing or in the embryonic stage.

The first-ever meta-analytic study of neuropsychology of sexual offend-
ers by Joyal, Plante-Beaulieu, and de Chanterac (2014) found that these
offenders showed overall neuropsychological impairment than noncrim-
inal controls (Cohen’s d = .59), and non-sex offenders (Cohen'’s d = .28). Of
interest, when the groups were compared in terms of their performance in
executive functioning (EF), the sexual offenders reported significant deficits
than the noncriminal controls, but not more than the non-sex offenders.
This meta-analytic investigation has added to the repertoire of empirical
knowledge on the possible involvement of neuropsychological deficits in
the tendency to engage in sexual deviant behaviors. This notwithstanding,
although the Joyal et al. (2014) primarily aimed ‘to define specific subgroups
of sex offenders ......... and to demonstrate that they present with distinct
cognitive profiles ... it was not possible for us [i.e. Joyal et al., 2014] to achieve
this goal’ (p. 167). This was largely due to the heterogeneous nature of the
individual studies included in the meta-analysis.

Nevertheless, the authors successfully demonstrated that sexual offenders
were grossly impaired in EF than noncriminal comparison groups. However,
what remain elusive or unclear in this interesting meta-analytic investigation is
the EF processes that are commonly impaired in sexual offenders and specifically
in sexual offender subtypes so as to be targeted or prioritized both in treatment
and research. Indeed, sexual offenders are a heterogeneous group of offend-
ers who might differ in EF profile (see Chan & Heide, 2009; Joyal et al., 2014).
Importantly, EF encompasses several abilities which might relate differentially
to sexual offenses, thus, it would be insightful and informative to understand
whether sexual offender subtypes can be differentiated based on specific or a
set of EF deficits. Moreover, it has long been established that there are significant
and obvious neurodevelopmental differences in EF abilities between adults and
adolescence (for a review, see Jurado & Rosselli, 2007). Yet, it is unknown whether
adult and juvenile sexual offenders differ in their presentations of EF deficits.
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Likewise, whether male and female offenders can be distinguished by unique
EF profiles or whether they exhibit similar or same EF profile is largely unknown.
Insights into these issues are particularly important both to advance the
understanding of EF in sexual offenders and direct research and clinical efforts
(i.e. assessment and treatment). For instance, researchers would be able to focus
their investigative efforts on EF deficits that are commonly and perhaps strongly
associated with sexual offenses. Clinical endeavors to rehabilitate EF deficits
can also be directed at specific EF deficits. The nature or type of EF deficits can
similarly open novel and innovative treatment programs. Again, from clinical
perspective, knowledge about the EF domain frequently implicated in sexual
offending can equally ensure accurate and valid assessment of EF deficits in
these offenders, thereby enhancing diagnosis and treatment. This can further
facilitate the possible use of EF in risk assessment of sexual offenders.

By way of expanding upon Joyal et al’s (2014) study and to further contrib-
ute to the burgeoning literature, the main objective of the present study is to
identify specific EF processes that are commonly impaired in sexual offenders,
and to further determine whether these deficits differ as a function of offender
subtypes (e.g. pedophiles), gender, and age (i.e. adults, and juveniles). An addi-
tional goal is to critically review issues associated with EF test administration in
sexual offender research and consequently to proffer recommendations that
could help ensure best practices in the field. We reviewed the various studies to
(1) identify EF profiles in these offenders, (2) commonly administered EF tests,
and (3) issues associated with the administrations of these tests. We focused
largely on EF because deficits in this neurocognitive domain have been strongly
implicated in antisocial and criminal behaviors in general (for meta-analytic
review, see Morgan & Lilienfeld, 2000; Ogilvie, Stewart, Chan, & Shum, 2011).
Besides, EF deficits are amenable to treatment or interventions (Rocha, Marques,
Fortuna, Antunes, & Hoaken, 2014). Therefore, insight into the EF deficits that
underpin sexual offenses and subsequently mitigating these deficits can help
reduce the risk of sexual recidivism, especially given that rehabilitating these
deficits (e.g. behavioral inhibition) can promote engagement in and comple-
tion of psychosocial-oriented treatment programs (e.g. cognitive therapy, and
cognitive behavior therapy) by offenders (Fishbein et al., 2009). In the section
that follows, we provide a brief overview of the concept of EF, and its anatomical
correlates.

The concept of EF

Currently, there is no universally agreed-upon definition of EF as the term has
been variously defined. Yet, there is some relative agreement that EF is a descrip-
tion of a complex set of executive processes (for a detailed review, see Alvarez
& Emory, 2006; Jurado & Rosselli, 2007). Lezak, Howieson, Bigler, and Tranel
(2012) identified four components of EF as: (1) volition (i.e. evaluating one’s
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needs and adopting measures to achieve them); (2) planning (i.e. identify steps
necessary to achieve some desired goals); (3) purposive action (i.e. translating
intention or plan into productive and self-serving activity); and lastly (4) effective
performance (i.e. ability to monitor, self-correct and regulate the performance
of an act). Other EF domains include resistance to distraction and interference,
self-monitoring, attention, cognitive flexibility, goal setting, abstract reasoning,
decision-making and risk evaluations, setting and prioritizing actions and goals,
and coping with novel situations (Hargrave, Nupp, & Erickson, 2012; Miyake &
Friedman, 2012). EF abilities, which emerge in childhood and start to decline
in old age (see Jurado & Rosselli, 2007), undergird the performance of almost
all human daily activities (Maes, Eling, Reelick, & Kessels, 2011; Snyder, Miyake,
& Hankin, 2015). They are also generally relevant for socially responsible and
appropriate adult conducts (Lezak et al., 2012).

EF is widely known to be mediated by the frontal lobe, specifically the pre-
frontal cortex (PFC), although other neuroanatomical structures (e.g. posterior
parietal cortex) play some minor roles (see Nee, Wager, & Jonides, 2007). The
bony protuberances of the frontal lobe augment its susceptibility to injury
(Ylvisaker & DeBonis, 2000), partly explaining why the frontal lobe is frequently
involved in traumatic brain injury (TBI) (Bauman Johnson, Maricle, Miller, Allen,
& Mayfield, 2010). In addition, the rich neuronal interconnectivity between the
PFC and other brain regions (Stuss, 2011) also makes it possible for individuals
to exhibit EF impairment even without a direct injury to the PFC. Although the
brain can be injured via several processes, including prenatal (e.g. maternal
stress) and perinatal factors (e.g. prolonged labor), acquired brain injury, espe-
cially TBI, remains a major public health and socioeconomic threat, globally
(Bruns & Hauser, 2003; Corrigan, Selassie, & Orman, 2010; Roozenbeek, Maas, &
Menon, 2013). Recent meta-analytic studies have shown that nonsexual offend-
ers, including juveniles, have high prevalence rates of TBI (Farrer, Frost, & Hedges,
2013; Shiroma, Ferguson, & Pickelsimer, 2010), even when compared with the
general population (Farrer & Hedges, 2011).

In sexual offenders specifically, studies have found that pedophilic men
referred for clinical assessment of their sexual behaviors reported having suf-
fered head injuries before their 13th birthday, compared with nonpedophilic
men (Blanchard et al., 2002, 2003). In another study, the incidence of head injury
in sexual offenders led to the conclusion that the sequelae of TBI are a signifi-
cant etiological factor for sexual offenses (Simpson, Blaszczynski, & Hodgkinson,
1999). The high likelihood of involvement of the frontal lobe or its connections
in brain injuries may account for EF deficits in nonsexual offenders (see Ogilvie
et al, 2011) and sexual offenders. Some early researchers such as Flor-Henry
(1987) hypothesized that damage to fronto-temporal area and the corre-
sponding deficits in EF and verb ability account for sexual deviant behav-
iors. Unsurprisingly, studies examining neurocognitive correlates in sexual
offending have tended to adopt measures that are purportedly sensitive to
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PFC or fronto-temporal lesions (e.g. Becerra-Garcia & Egan, 2014; Cohen, Nesci,
Steinfeld, Haeri, & Galynker, 2010; Eastvold, Suchy, & Strassberg, 2011; Fazel,
O’Donnell, et al., 2007; Gillespie & McKenzie, 2000; Kruger & Schiffer, 2011;
Miyaguchi & Shirataki, 2015; Morais, Joyal, Alexander, Fix, & Burkhart, 2015;
Schiffer et al., 2007; Spinella, White, Frank, & Schiraldi, 2006; Stone & Thompson,
2001;Veneziano, Veneziano, LeGrand, & Richards, 2004; Young, Justice, & Edberg,
2010). As previously noted, given the purported involvement of EF deficits in
sexual offenses, the present study examines the nature or profile of EF deficits
in adult and juvenile (male) sexual offenders. The study further aims to identify
issues pertaining to the administration of EF tests.

Methods

Three different methods were employed to obtain relevant papers for the
review. First, a search was conducted in the following electronic journal data-
bases: ProQuest, Criminal Justice Abstract, EBSCOhost, and Social Science Citation
Index. A search in ProQuest enabled access to Psychinfo, PsychARTICLES, ProQuest
Dissertations & Theses, and ProQuest Social Science Journals (1434 independent
journals) such as American Journal of Psychology, Archives of Sexual Behavior,
The British Journal of Criminology, Canadian Journal of Criminology and Criminal
Justice. A search in EBSCOhost database also granted access to life and health
sciences database such as Medline, and Social Sciences databases. To simplify
and ensure comprehensive search and retrieval processes while at the same
time reducing the explosion of irrelevant studies that often accompany the use
of more than two search terms concurrently, the present study used two search
terms in each search. The search terms included neuropsychology, neurocogni-
tive function, executive function, frontal lobe, and prefrontal cortex which were
crossed with sex offenders, pedophile, sexual deviance, rape or rapist, paraphilia,
adult sex offenders, juvenile sex offenders, adolescent sex offenders, and youth
sex offenders. All studies published in 1990 and prior to 31 May 2015 and avail-
able electronically were considered. Appendix 1 summarizes the search process
and the number of hits for each search strategy and each database. Second,
Google Scholar and Google search engines were searched for both published
and unpublished materials (i.e. grey literature). Thirdly, the reference lists of the
retrieved papers as well as Joyal et al. (2014) meta-analytic paper were consulted
for additional papers. To be included in the review, studies must have: (1) used
sexual offenders and comparison group(s); (2) compared the groups above on
at least one measure of EF; and (3) English as the language of publication. The
exclusion criteria were: (1) studies that have examined the relationship between
EF and other measures (e.g. maltreatment, psychopathy, personality); (2) studies
that have aggregated EF and other neurocognitive function scores as estimates
of neuropsychological functioning; and (3) reviews, opinion, and discussion
papers well as meta-analytic investigations.
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Results

A total of 1298 papers were returned from the journal databases, two papers
were obtained from Google Scholar and Google Searches, one from the refer-
ence lists of the retrieved papers, and two from Joyal et al. (2014) study, yielding
a total of 1303 papers for consideration. Duplicates were removed, leaving a
total of 794 papers. Of this number, only 80 papers were retained after the initial
screening in line with the focus on the study. These papers were subsequently
subjected to the inclusion and exclusion criteria by reviewing their abstracts and
the full text, where necessary. A total of 24 (19 published and 5 unpublished)
papers were deemed appropriate for the review. Of this number, 18 investigated
adult male sexual offenders (pedophiles or child molesters, n = 11, undifferenti-
ated sexual offenders, n = 7), and six investigated juvenile male sexual offenders.
The only study of adult female sexual offenders by Pflugradt and Allen (2010)
was excluded for lack of a comparison group. Majority of the studies on adult
male sexual offenders were conducted in North America (the United States,
n =9, Canada, n = 2), Europe (Germany, n = 2, United Kingdom, n = 1, Spain,
n=1), and lastly Asia-pacific region (Australia, n = 2; Israel, n = 1). Three studies
of juvenile sexual offenders were conducted in the United States, one each in
Canada, the United Kingdom, and Japan. Notably, sample size ranged from 12 to
60 for studies of pedophiles and child molesters, 8-68 for uncategorized sexual
offenders, and 20-127 for juvenile sexual offenders. Please, refer to Tables 1-3
for information on the characteristics as well as summaries of the findings of
the studies. In the next sections, we briefly described the EF profiles of sexual
offenders, as were stated or referred to by the study authors.

Executive function profiles of adult male sexual offenders: pedophiles/
child molesters

Abracen et al. (1991) conducted a study in Canada and found that 12 child
molesters and comparison groups (prisoners and noncriminal group) do not
differ significantly in their performance in visuo-spatial problem-solving and cog-
nitive flexibility. Yet, it is interesting to note that subsequent studies conducted
in North America have reported findings contrary to those of Abracen et al.
(1991). lllustrating, Martin (1998) investigated EF in 35 pedophiles and rapists
in the United States, using noncriminal individuals as the comparison group.
The results showed that the sexual offenders exhibited significant deficits in
immediate and delayed recall and delayed recognition, and cognitive flexibility
than the control group. Comparison of the sexual offenders further showed that
the pedophiles were significantly impaired in delayed recall, attention and con-
centration, and visual/spatial ability than the rapists. Joyal, Black, and Dassylva
(2007) similarly studied Canadian 25 sexual offenders (pedophiles and rapists)
and reported that pedophiles performed significantly poorer on measures of
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Table 2. Summary of studies investigating EF in uncategorized adult male sexual offenders.

Sexual Comparison Executive
Author/year Country offenders group function test Summary of findings
Gillespie and United States 8 mentally 8 nonsexual TMTB, Stroop -« No difference between
McKenzie disordered offenders Test, COWAT,  the sexual offenders and
(2000) sexual (male) RCPM nonsexual offenders
offenders
(male)
Stone and United States 63 sexual Normative ~ CVLT, COWAT, - Sexual offenders
Thompson offenders sample WCST, TMT, performed poorly in
(2001) Rey Complex  verbal fluency, learning new
Figure Test, materials, visual-spatial
Stroop Test, ability, inhibition of inter-
VIGIL ference, and attention and
concentration
Spinella etal. United States 21 sexual 31 noncrimi- Go/No Go - Sexual offenders were
(2006) offenders nal controls impaired in response
inhibition than noncriminal
control
Youngetal. United States 60 sexual 60 nonsexual WCST + Sex offenders impaired in
(2006) offenders offenders cognitive flexibility
Deuthser Australia 25 sexual 25 nonsexual Rey Complex « No significance between
(2004)* offenders offenders, 25 Figure, WCST, the sex offenders and
noncriminal  COWAT noncriminal control group
males in cognitive flexibility,

inhibition of impulse and
verbal fluency

Rodriguez  Australia 32firsttime 32 nonsexual Haylingtest, - Nonsexual offenders
(2014)* (FT) adult offenders TMTB, COWAT, outperformed FT and HT in

(above The lowa response initiation, suppres-
50 years of Gambling sion, and verbal fluency
age) sexual Task - FT and HT do not differ
offenders in their performance in
and 36 his- response initiation and
torical sexual suppression
offenders (HT; « FTimpaired in verbal
before age fluency than HT
50 years) - No difference between

sexual offenders and non-
sexual offenders in decision
making

- Sexual offenders per-
formed poorly in attention,
concentration, resistance to
distraction, and cognitive
flexibility

- No difference between
the FT and HT in attention,
concentration, resistance to
distraction, and cognitive

flexibility
Fazeletal.  United 50 sexual 50 nonsexual Verbal fluency « No group difference in
(2007) Kingdom offenders offenders test, Similarity EF composite score
test, test of
copying and
alternating
sequence

Notes: CVLT = California Verbal Learning Test; COWAT = Controlled Oral Word Association Test;
WCST =Wisconsin Card Sorting Test; TMT =Trail Making Test A and B; RCPM = Raven's Colored Progressive
Matrices.

*Unpublished papers.
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Table 3. Summary of studies investigating EF in juvenile male sexual offenders.

Executive
Author/ Sexual Comparison  function
year Country  offenders  group test Summary of findings
Miller United 50 sexual 50 nonsexual ~ WCST « No significant
(1997)* States offenders offenders difference between
the groups in cognitive
flexibility
Rimmer United 20 violent 20 violent COWAT, « EF deficits did not
(1998)* States juvenile nonsexual RCPM, TMTA predict group mem-
sexual and 20 nonvi- &B bership in juvenile
offenders olent juvenile offenders
offenders
Veneziano  United 60 male 60 non COWA, - Sex offenders per-
etal. States adolescent  delinquent Tower of formed poorly in visual
(2004) sexual adolescents London, conceptual and visuo-
offenders WCST, TMT motor abilities than
nonsexual delinquents
+ No differences
between sex offenders
and non-sex delin-
quents in problem
solving and planning
Morais Canada 127 56 nonsexual  Delis Kaplan « No difference
etal. adolescent  delinquent Executive between sexual and
(2015) sexual adolescents Function nonsexual delinquent
offenders System adolescents
(D-KEFS) - Adolescent sex
offenders with child
victims performed
significantly better than
nonsexual delinquent
in problem-solving,
deductive reasoning,
and cognitive flexibility
- Adolescent sex
offenders with peer-
aged victims do not
differ from nonsexual
delinquents on EF
profiles
Kellyetal.  United 30 sexual 20 malenon-  TMT, WCST, - Sexual offenders were
(2002) Kingdom  offenders delinquent Tower of impaired in EF factor
adolescents London, score corresponding
COWAT to focus-executive
response speed and
verbal fluency than
noncriminal controls
+ No difference was
found in motor organ-
ization, planning and
strategy
Miyaguchi  Japan 55 male 155 nonsex- Behavioral - Sex offenders were
and adolescent  ual offenders ~ Assessment  significantly impaired in
Shirataki sexual of organization and plan-
(2015) offenders Dysexecutive  ning profile score than
Syndrome non-sex offenders

Notes: COWAT = Controlled Oral Word Association Test; WCST = Wisconsin Card Sorting Test; TMT = Trail
Making Test A and B; RCPM = Raven’s Colored Progressive Matrices.
*Unpublished papers.
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inhibition of interference, verbal fluency, and verbal learning than the normative
sample. Rapists also showed significant deficits in verbal fluency, and verbal
learning than the normative sample. Interestingly, when the authors compared
pedophiles and rapists, with the exception of verbal learning in which pedophiles
performed significantly poorer than rapists, there were no significant differ-
ences in their performances in verbal fluency, and cognitive flexibility. In a related
study in the United States by Young et al. (2012), the results showed that albeit
molest offenders and rapists (n = 15) were not significantly different in their
performance in composite EF score, there were, however, differences in some
EF abilities. Notably, contrary to previous findings (i.e. Joyal et al., 2007; Martin,
1998), rapists exhibited significant deficits in attention, impulse control, cognitive
flexibility, reasoning, and anticipation of consequences than the molest offenders.

In another study in the United States, Suchy et al. (2009) reported that 20
pedophiles with primary sexual interest in prepubescent children and 20 that
exhibited sexual interest in adults performed significantly poorly in EF compos-
ite score (e.g. inhibition of interference and verbal fluency) than the noncriminals.
However, these two groups of pedophiles do not differ significantly in their per-
formance in the EF composite score. Eastvold et al. (2011) similarly investigated
EF in 30 pedophiles attracted to prepubescent children and 30 with interest in
adults in the United States. In this study, whereas these two sexual offender
groups do not differ significantly from non-sexual criminal offenders in EF com-
posite scores, there were, however, significant differences in some individual
EF profiles. Notably, even though the sexual offenders performed significantly
better than the non-sexual criminal offenders in abstract reasoning, they were
impaired in inhibition of interference than the non-sexual offenders. Moreover,
comparison of the pedophile groups revealed that, with the exception of plan-
ning deficits that was significantly showed more in those with interest in prepu-
bescent children than those attracted to adults, there were no other significant
differences in EF abilities. In a related study in the United States, Cohen et al's
(2010) found that, 51 pedophiles exhibited significant deficits in EF domains of
cognitive flexibility, and sustained attention than noncriminal comparison group.

The results of the studies conducted in Europe appeared to show sim-
ilar results with those reported in North America. For example, Schiffer and
Vonlaufen (2011) reported on the EF profiles of 15 pedophiles with exclusive
interest in prepubescent children and 15 pedophiles attracted to adults, in
Germany. Consistent with previous studies (Eastvold et al., 2011; Suchy et al.,
2009), the two groups of the child molesters revealed no significant differences
in attention shifting, cognitive flexibility, visuospatial ability, planning, and prob-
lem-solving. Interestingly, the result further illustrated that pedophiles attracted
to adults exhibited significant deficits in cognitive flexibility, relative to the non-
criminal comparison group. In addition, when compared with noncriminal group
and nonsexual offenders, pedophiles attracted to adults performed significantly
poorly in inhibition response. In yet another study of Spanish child molesters by
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Becerra-Garcia and Egan (2014), the results showed that 21 incestuous (contact
sexual offenses against family members) and 11 non-incestuous (contact sexual
offenses against non-family members) child molesters performed significantly
poorly in cognitive flexibility and executive control, compared with the noncrim-
inal comparison group. However, the child molester groups (i.e. incestuous and
non-incestuous) do not differ significantly in their performance in processing
speed, cognitive flexibility, and executive control.

In contrast, a German study by Kruger and Schiffer (2011) reported no sig-
nificant difference in cognitive flexibility among 9 homosexual pedophiles, 11
heterosexual pedophiles, and noncriminal group (i.e. homosexual and heter-
osexual). Cohen et al. (2002) study of pedophiles in Israel partly supports the
finding of Kruger and Schiffer (2011). Accordingly, there was no statistically
significant difference in the performance between 22 pedophiles and the non-
criminal group in category formation, set switching, visual attention, as well as
inhibition of interference.

In summary, studies across different geographical locations provide evidence
that pedophiles or child molesters exhibited significant EF deficits relative to the
comparison groups (Becerra-Garcia & Egan, 2014; Cohen et al., 2010; Eastvold et
al, 2011 Joyal et al., 2007; Martin, 1998; Schiffer & Vonlaufen, 2011; Suchy et al.,
2009; Young et al., 2010). On the other hand, other studies reported no such
evidence (Abracen et al.,, 1991; Cohen et al,, 2002; Kruger & Schiffer, 2011). In
general, child sexual offender subtypes do not differ in EF processes.

Of particular importance is whether pedophiles and child molesters can
be distinguished by distinct and unique EF deficits. Although very difficult to
pinpoint, it appears that impairments in two EF domains are reportedly com-
mon among pedophiles and child molesters, compared with the comparison
group: (1) cognitive flexibility (e.g. Cohen et al., 2010; Martin, 1998; Schiffer &
Vonlaufen, 2011; except Kruger & Schiffer, 2011); and (2) inhibition of interference
(e.g. Eastvold et al., 2011; Joyal et al., 2007; Schiffer & Vonlaufen, 2011; except
Cohen et al,, 2002).

Executive function profiles of uncategorized adult male sexual
offenders

This section discussed studies in which sexual offenders were not categorized
based on the type of sexual offense (e.g. rapists). Gillespie and McKenzie’s (2000)
study in the United States revealed that 8 mentally disordered sexual offend-
ers and 8 non-sexual offenders do not differ significantly in their performance
in attention and verbal ability. However, subsequent studies conducted in the
United States have shown that sexual offenders performed significantly poorer
than the comparison groups. For example, Stone and Thompson’s (2001) inves-
tigation indicated that 63 sexual offenders (e.g. pedophile, rapists, and exhibi-
tionist) scored below 98% of the normative sample, indicating impairment in EF.
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Specifically, sexual offenders, compared with the normative sample, exhibited
significant deficits in verbal fluency, visual-spatial ability, cognitive flexibility and/
or perseveration, verbal learning and memory, response inhibition, attention, and
concentration. Similar finding was reported by Spinella et al. (2006). In this study,
the 21 sexual offenders were reportedly impaired in response inhibition than the
noncriminal group. In another study, Young et al. (2010) also revealed that 60
nonsexual offenders outperformed 60 sexual offenders in cognitive flexibility.

From the Asia-pacific region, a study conducted in Australia by Deuthser
(2004) revealed that 25 sexual offenders, 25 nonsexual offenders, and 25
noncriminal group do not differ significantly in cognitive flexibility, inhibition
of impulse, and verbal fluency. In a related study, Rodriguez (2014) compared
32 first-time adult sexual offenders aged 50 and above to 36 historical sexual
offenders whose sexual crimes occurred before 50 years. The control group
was 32 nonsexual offenders. It emerged that the sexual offenders in general
performed significantly poorer than the nonsexual offenders in attention, con-
centration, cognitive flexibility, response initiation and suppression, and verbal
fluency. However, the sexual offenders showed no significant group difference
in these EF abilities.

In Europe, a study conducted by Fazel et al. (2007) in the United Kingdom
revealed no significant difference in EF composite score (e.g. verbal fluency,
abstract thinking, alternating sequences, and cognitive estimates) between 50
sexual offenders and 50 nonsexual criminal offenders.

Overall, there are inconsistencies in the results of the studies that have
compared sexual offenders with a comparison group across different regions.
Whereas some studies found that sexual offenders were significantly impaired
than the comparison groups in some EF profiles (e.g. Rodriguez, 2014; Spinella
et al., 2006; Stone & Thompson, 2001; Young et al., 2010), others failed to doc-
ument any significant difference (Deuthser, 2004; Fazel et al., 2007; Gillespie &
McKenzie, 2000). Moreover, it also appears that studies that have investigated
cognitive flexibility found evidence that sexual offenders were significantly
impaired in this executive ability than the comparison group (Rodriguez, 2014;
Stone & Thompson, 2001; Young et al., 2010). This is also true for studies that
have examined inhibition of interference (Rodriguez, 2014; Spinella et al., 2006;
Stone & Thompson, 2001). In general, these observations are fairly consistent
with the overall findings of studies of pedophiles and child molesters.

Executive function profiles of juvenile male sexual offenders

Miller’s (1997) study in the United States found that juvenile 50 sexual offenders
and the comparison group (i.e. nonsexual juvenile offenders) demonstrated no
significant difference in performance in cognitive flexibility. Similar result was
noted by Rimmer (1998) who studied 20 juvenile sexual offenders in the United
States. A Canadian study by Morais et al. (2015) also reported no statistically
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significant difference between 127 sexual offenders and 56 nonsexual offend-
ers in EF profiles (e.g. cognitive flexibility, verbal fluency, concept formation, and
problem solving skills). However, in this study, when the sexual offenders were
classified into those who targeted children as victims, and those with peer-
aged/older victims, and compared with nonsexual offenders, interesting results
emerged. Notably, the juvenile sexual offenders with children as victims per-
formed significantly better than the nonsexual offenders in problem-solving,
deductive reasoning, and cognitive flexibility. Similarly, juvenile sexual offenders
with peer-aged or older victims outperformed the nonsexual juvenile offenders
in ability to switch between numbers and letters, as measured by the Trail Making
Test part B. On the other hand, the two groups of sexual offenders do not differ
significantly in EF profiles.

On the contrary, Veneziano et al’s (2004) investigation in the United States
showed that 60 juvenile sexual offenders were significantly impaired in visual
conceptual and visuomotor abilities than the noncriminal juvenile comparison
group. There was, however, no significant difference in their performance in
executive planning abilities.

In the United Kingdom, Kelly et al. (2002) investigated executive function
and attention deficits in 30 juvenile sexual offenders. In this study, the juvenile
sexual offenders performed significantly poorer in response speed, verbal fluency
than the noncriminal group. However, no statistically significant difference in
performance between the groups was found in motor organization, planning,
and strategy formation. In another study from Japan, Miyaguchi and Shirataki
(2015) examined 55 juvenile sexual offenders in EF profiles, and compared their
performances with 155 nonsexual juvenile offenders. The result showed that the
sexual offenders exhibited significant impairment in cognitive flexibility, ability
to inhibit responses and to learn rules, and ability to spread and execute task in a
given time period than the comparison group.

In summary, first, consistent with previous observations, it is evident that the
performance of juvenile sexual offenders in executive abilities has been incon-
sistently reported. While some studies (Kelly et al., 2002; Miyaguchi & Shirataki,
2015; Veneziano et al.,, 2004) found juvenile sexual offenders to significantly
perform poorly than the comparison group, others reported no such evidence
(i.e. Miller, 1997; Morais et al., 2015; Rimmer, 1998). Morais et al. (2015) even
reported better performance in EF by juvenile sexual offenders who have tar-
geted children and peer age/older victims, compared to noncriminal compar-
ison group. Most importantly, the pattern and nature of EF deficits in juvenile
sexual offenders are difficult to ascertain.

Discussion

This review basically aimed to ascertain the EF profiles in sexual offenders.
A major finding is that deficits in cognitive flexibility as well as in inhibition of
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interference or response inhibition are frequently reported in adult male sexual
offenders (pedophiles/child molesters and uncategorized sexual offenders).
Thus, deficits in both higher (e.g. cognitive flexibility) and lower (e.g. inhibition)
executive abilities might account for the propensity to commit sexual offenses
by juvenile and adult males. This observation partly validated the assertion that
both higher and lower executive abilities might help in understanding the eti-
ology of sexual offense behaviors (Joyal et al., 2007; Morais et al., 2015).

Cognitive flexibility makes it possible for individuals to shift behavior read-
ily and appropriately in response to changing environmental demands (Lezak
etal., 2012). Mental rigidity or lack of cognitive flexibility typically results in non-
adaptive behavior and substantial challenges in regulating one’s conduct. In the
context of sexual offenses, cognitive flexibility deficit may increase the vulnerabil-
ity, as well as preclude individuals from discovering and adopting socially appro-
priate ways to respond to their sexual needs. Impairment in cognitive flexibility
may adversely affect how individuals navigate and interact with the social world
to meet their sexual needs in socially acceptable ways. Among pedophiles, for
instance, inability to think divergently (i.e. mental rigidity) may compromise the
ability to shift attention from children and to explore and obtain sexual pleasure
from consenting adults. With regard to inhibition of interference, it is asserted that
criminal behavior, in this context, sexual deviant behaviors, could result from
inability to inhibit pre-potent responses (Chen, Muggleton, Juan, Tzeng, & Hung,
2008). Taking pedophiles, for example, it is argued that first time or persistent
engagement in sexual offenses could emanate from a conditioned response to
prepubescent children. The sight of these suitable and vulnerable targets may
signal some motivational values in the form of sexual arousal or sexual fantasies.
Thus, individuals high in disinhibition, which refers to“......... lack of planfulness
and foresight, impaired regulation of affect and urges, insistence on immediate
gratification and deficient behavioral restraint’ (Patrick, Fowles, & Krueger, 2009),
are more likely to undertake sexual deviant behaviors.

Equally important is the argument that the effects of these EF deficits may
interact to influence the propensity to engage in sexual offenses. Likewise,
deficits in verbal fluency, coupled with inability to inhibit and postpone sexual
desires (i.e. inhibition of interference), and lack of consideration of alternatives
or consequences (e.g. taking steps to seek or obtain a consensual sex from
adults-cognitive flexibility) could account for sexual offense behaviors. More real-
istically, EF deficits can interact with psychosocial risk factors (poor interpersonal
relationship skills, and previous childhood sexual abuse) to influence the ten-
dency to engage in sexual offenses. Regarding juvenile male sexual offenders,
there is no distinct pattern of EF deficits, partly because the few studies that have
investigated this offender population have also administered different EF tests.

The findings that not all sexual offenders reported significantly more deficits
in EF abilities than non-criminal participants have presumably two implications.
First, among some individuals, EF deficit is one of the numerous contributory
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factors to the propensity to engage in sexual deviant behaviors, thereby
necessitating investigations into the predisposition factors (e.g. brain injuries
resulting from stroke and hypertension, as well as prenatal and perinatal risk
factors) of these deficits. Secondly, among some individuals, engagement in
sexual offense behaviors may not be as a result of impairment in EF deficits,
but by other factors (e.g. psychosocial risk factors). In view of this, it is argued
that Flor-Henry (1987) hypothesized impaired fronto-temporal lobe in sexual
offending is overly simplistic to offer a comprehensive and contemporary under-
standing of the emergence of sexual offending behaviors. This is also true for
Chan, Heide, and Beauregard (2011) integrated theory of sexual crimes which
includes only psychosocial factors based on social learning and routine activ-
ity theories. Theoretical formulations that incorporate neurocognitive as well
as psychosocial risk factors are more likely to offer a comprehensive view of
sexual deviant behaviors. A notable theory in this regard is Ward and Beech
(2006) integrated theory of sexual offending. This theory adopted a nuanced
approach in which sexual deviant behaviors are conceptualized as emerging
from a constellations of factors rooted in individuals’ biological (including inter-
locking neuropsychological functions), psychosocial, and environmental risk
factors (see Ward & Beech, 2006).

Treatment implications

Despite the proliferation of studies on EF in sexual offenders, the institutionali-
zation of cognitive remediation programs has shockingly being slow to develop,
even for non-sexual offenders (Rocha et al., 2014; Ross, 2012; Ross & Hoaken,
2010). This observation partly stem from the fact many researchers and clini-
cians with pervasive interests in EF in clinical and neurological patients have
remained largely independent from those with interest in criminal offenders,
leading to failures to apply empirically proven rehabilitations to criminal offend-
ers. Collaboration between these two groups of researchers is one of plausible
strategies and the way forward to rehabilitating offenders with neurocognitive
deficits. While several EF deficits could be targeted, this review has shown that
among adult male sexual offenders, focusing on impairment in cognitive flex-
ibility and inhibition of interference may be useful. This being said, assessment
and treatment of EF dysfunctions in sexual offenders should be done cautiously
as the goal of treatment may not be achieved when the offenders are seen as
a homogeneous group. Obviously, offenders convicted of the same crime (e.g.
pedophilia or rape) do exhibit somewhat distinct EF profiles, thus, highlighting
the need to assess each sexual offender uniquely to ascertain the nature and
extent of EF deficits which can be the focus of intervention.

In this regard, the Risk-Need-Responsivity (R-N-R) treatment model
espoused by Andrews, Bonta, and Hoge (1990) might be important and useful.
At least, there is some evidence that EF deficit is a risk factor which predisposed
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to involvement in sexual deviant behaviors (i.e. Risk principle). The specific EF
abilities impaired in these offenders, and hence more likely to predict future
offending, should be mitigated with appropriate intervention programs (i.e.
Need principle). EF is posited as a dynamic risk factor, owing to its amenability
to intervention. Illustrating, perhaps the first-ever neurocognitive deficit inter-
vention study of female prison inmates by Rocha et al. (2014) reported positive
changes in cognitive flexibility, planning, attention, processing speed, and ver-
bal learning and memory. Furthermore, a decrease in psychological distress (e.g.
depression, anxiety and stress) was reported as a collateral benefit of the cog-
nitive remediation program. Generally, the treatability of EF deficits has largely
been proved in clinical patients (see Cicerone et al., 2005, 2011).

In applying the Need principle, clinicians are admonished to assess and iden-
tify the pattern and nature of EF deficits in each sexual offender. For instance,
pedophile’A’may present with deficits in cognitive flexibility whereas pedophile
‘B'may also show dysfunction in inhibition of interference. Verbal learning deficits
in some sexual offenders partly suggest that verbal instructions to perform treat-
ment tasks may not be well comprehended. Therefore, in addition to providing
concrete instructions and tasks (e.g. role play), offenders with verbal learning
deficits would have to be guided slowly through the treatment process. When
necessary, assistance (e.g. helping in remembering the instructions) may be pro-
vided at the early stages and gradually removed as the offenders demonstrate
mastery and proficiency over the learning process. Deficits in verbal fluency may
similarly impede the extent to which the offenders would be able to verbalize or
provide feedback on the task (e.g. whether the task was difficult, the strategies
employed, and the ability to use the strategies in daily life).

Additionally, the severity of the deficits should be estimated as offenders
with the same deficits may differ in terms of severity. In general, we do not
endorse any straightforward approach in which, for example, all pedophiles are
assumed to be characterized by particular EF deficits. Even if they do, the nature
and severity of the deficits may differ, thereby ultimately informing the type as
well as the intensity of interventions for each offender (i.e. different number of
treatment sessions) as asserted by the Responsivity principle. Repeated assess-
ments to monitor the progress of as well as to adapt treatment plans and goals
to match offenders’ changing EF deficits are warranted.

More generally, given the involvement of psychosocial factors in sexual
deviant behaviors, focusing exclusively on rehabilitating only EF deficits
would prove less useful in reducing the risk of future offending. This is par-
ticularly true in view of the evidence that some sexual offenders were not
significantly impaired in EF, relative to the noncriminal comparison group.
The best approach is, therefore, to construe sexual offenders as ‘neuropsy-
chosocial beings’ and consequently to institute intervention programs
targeting their neurocognitive, psychological aberrations (e.g. cognitive
distortions), and social problems (e.g. unemployment). On the whole,
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treatments targeting all salient neurocognitive, psychological and social
factors implicated in sexual offending are envisaged to have the potential
to reduce recidivism tendencies.

Issues associated with administrating executive function tests in
sexual offenders

Because EF is variously defined to consist of a complex set of processes, so are
many measures purportedly assessing these processes. However, as shown in
Tables 1-3, the most administered tests for both adult and juvenile male sexual
offenders were the Wisconsin Card Sorting Test (WCST), Trail Making Test A and
B (TMT A and B), Stroop Test, Controlled Oral Word Association Test (COWAT),
California Verbal Learning Test (CVLT), and Tower of London. Unsurprisingly,
these tests, specifically the WCST, TMT A and B, COWAT, and Stroop Test, are
among the most (i.e. top 10) frequently administered EF tests revealed by a sur-
vey of 747 clinical neuropsychologists in the United States and Canada (Rabin,
Barr, & Burton, 2005).

Generally, patients with frontal lobe lesions tend to perform poorly on some
of these EF tests while at the same time exhibiting remarkably intact perfor-
mance on other neuropsychological tests (e.g. measures of memory). However,
there are concerns regarding the sensitivity of these tests to frontal lobe lesions
(Lezak et al., 2012; Strauss, Sherman, & Spreen, 2006). This implies that test selec-
tion deserves a critical attention since some tests may be more sensitive and
specific to EF deficits than others (see also Ogilvie et al., 2011). The Behavioral
Assessment of Dysexecutive Syndrome and the Category Test are typical exam-
ples of tests with no demonstrable sensitivities to frontal lobe damage (Strauss
etal., 2006). Other tests such as the WCST and Stroop Test appeared to be more
sensitive to frontal lobe lesions (Alvarez & Emory, 2006; Joyal et al., 2007; Lezak
et al, 2012; Strauss et al., 2006). The use of tests with varying sensitivities to
EF deficits could partly explain the inconsistent findings discussed above. It
is recommended that future studies administer tests with high sensitivities to
frontal lobe lesions, and they should be selected based on their psychometric
properties rather than on face validity (see Lezak et al., 2012; Strauss et al., 2006).

In addition to the above, although EF tests can detect changes in cognition
in clinical and neurological patients with brain injuries, the appropriateness of
utilizing these tests, which have been validated on clinical and neurological
patients, on sexual offenders remains questionable or unknown. What is more
worrying is that relatively little is known about whether sexual offenders and
patients with TBI have similar or the same pattern of neurocognitive deficits to
warrant the use of same tests on these populations. This may also contribute
to the inconsistencies and the difficulties in delineating specific EF profiles in
sexual offenders. A comparative study involving well-defined sexual offender
group (e.g. pedophiles) and TBI patients, both with neuroimaging (e.g. magnetic
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resonance imaging or functional magnetic resonance imaging) evidence of
frontal lobe lesions, could be a starting point in determining the appropriate-
ness of the existing EF tests on sexual offenders. Alternatively, because of the
scientific and clinical appropriateness of using tests developed purposely for
specific populations in a specific setting via a specific medium (Adjorlolo, 2015;
Adjorlolo & Chan, 2015), construction of tests specifically on sexual offenders
is highly recommended.

Moreover, many EF measures tap multiple aspects of EF. The WCST, for
instance, assess the following abilities: cognitive flexibility, problem-solving, and
response maintenance (Greve et al., 2002). The Stroop Test, on the other hand, is
used as a measure of selective attention, and interference control (MacLeod, 1991;
Stuss & Levine, 2002). Because multiple EF processes may be invoked by a single
complex task, and a single EF process may equally be elicited across multiple
tasks (Anderson, 2002), it is inherently and extremely difficult to ascertain the
specific EF deficits that are associated with performance on a single EF test. As
aresult, performances on these tests do not necessarily and specifically address
fine-grained questions about the specific aspects of EF in relation to specific
sexual offense. Complicating matters further is the observation that many EF
tests involve complex, demanding and multifaceted tasks that mostly need
both EF and non-EF abilities to accomplish (i.e. task impurity). For example,
performance on the Stroop Test also involves color processing and articulation
speed. Likewise, the spatial N-back task requires visuospatial processing (Miyake,
Emerson, & Friedman, 2000). Verbal fluency task can also tap non-executive
ability of semantic memory. As a consequence, all EF tasks include systematic
variance attributable to non-EF processes associated with the specific task in
question, making it difficult to ascertain the true and clean picture of EF variance
of interest in sexual offenders.

These challenges can be reduced partly by selecting tasks designed to more
specifically place demands on individual aspects of EF of interest. These tasks are
somewhat different from the traditional EF tests. For example, the Color-Word
Stroop (experimental version) can be used in place of the traditional Color-Word
Stroop Test (neuropsychological version) to estimate inhibition of interference.
Similarly, the Category Switch, Number-letter switch, and Color-shape switch
can be used instead of the traditional WCST, TMTB, and Object Alternation Test
or Delayed Alternation Test, respectively, as more specific EF measures of shift-
ing or cognitive flexibility (see Friedman et al., 2008; Goschke, 2014; Miyake
etal,, 2000; Snyder et al., 2015). Specific EF abilities can also be well delineated
when researchers or clinicians are able to control for the strategies the exami-
nees are likely to employ to accomplish specific EF task (see Miyake et al., 2000).
Another way to overcome the aforementioned problems, especially task impu-
rity, is via the use of multiple measures of the same ability. Employing multiple
tasks assessing the same ability in research and clinical practice lessens the
idiosyncratic, nonexecutive task requirements, thereby providing information to
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gage individuals’ performance (e.g. deficits) in the specific EF ability of interest
(Miyake et al., 2000; Strauss et al., 2006).

As EF purportedly encompasses several abilities, with several tests suppos-
edly assessing these abilities, the practice of summing or averaging test scores
to obtain composite EF scores further obscure these abilities in sex offenses.
Because not all EF components may be equally relevant in understanding the
emergence of sexual offense behaviors, composite scores create a situation
whereby it may not be immediately known which EF abilities should be given
greater research attention and/or should be targeted in neurocognitive rehabil-
itation programs. In effect, by aggregating supposedly ‘useful’ and ‘less useful’
executive abilities, we risk obscuring the true influence of EF in sexual offenses.
Even when sexual offenders appeared defective in EF composite score, com-
pared with a comparison group (see Suchy et al., 2009), the usefulness of the
composite score to explain differences in abilities and behaviors is elusive. On
this basis, we recommend that future studies should explicate individual EF
abilities in sexual offenders.

General limitations

Recently, studies are adopting well-designed methodologies to investigate EF
deficits in sexual offenders (e.g. Eastvold et al., 2011; Suchy et al., 2009; Young
etal.,, 2010). However, there are substantial challenges that not only account for
theinconsistent results, but also limit our understanding of the possible influence
of EF deficits in the commission of sexual offenses. One obvious limitation is the
small sample size, as previously indicated. Additionally, some authors provided
little or no information concerning the subtype of sexual offenders included
in the studies (e.g. Fazel et al., 2007; Gillespie & McKenzie, 2000; Spinella et al.,
2006). Even where such information is provided, the statistical analyses are not
conducted based on the subtypes (e.g. Deuthser, 2004; Rodriguez, 2014; Young
et al., 2010). Besides, it is impossible to ascertain whether the studies investi-
gated violent, nonviolent, or both violent and nonviolent sexual offenders. Apart
from contributing to the mixed findings, it remains largely unknown whether
violent and nonviolent sexual offenders differ in their EF profiles. Furthermore,
information concerning whether the participants were diagnosed with other
psychiatric disorders was not provided (exception; Gillespie & McKenzie, 2000;
Young et al., 2010). Because psychopathologies can predispose individuals to
commit sexual crimes (Fazel, Sjostedt, Ldngstrom, & Grann, 2007; Lord & Perkins,
2014), comparing those with and without psychiatric disorders can help reveal
the true influence of EF profile in sexual offenders.

In conclusion, this review, for obvious reasons (i.e. small number of studies),
did not meet the goals of contrasting male and female sexual offenders, as well
as adults and juvenile sexual offenders on EF profiles. However, it has shown
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that deficits in cognitive flexibility and inhibition of interference are commonly
reported in adult male sexual offenders.
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Appendix 1. (Continued).
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(neurocognitive function®) and (juvenile sex*
offend*)(1)
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