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Abstract 

The authors presented a modified Implicit Association Test (IAT) and an explicit measure of beliefs about children and sex (MOLEST Scale) to men convicted of pedophilic (victims aged below 12 years) or hebephilic (victims aged 13 to16) sexual offences, and non-sexual offender controls (NSOs). Consistent with previous research, NSOs showed faster response latencies for the category-pairing “adult + sex” than for the pairing “child +sex”, while pedophilic offenders showed the opposite pattern. Hebephiles, however, showed the same pattern as NSOs. IAT scores were unaffected by sexual abusers’ denial of their offence in contrast to the explicit measure, which did not differentiate pedophiles who denied their offences from NSOs. These results demonstrate experimentally differences in the cognitive associations between children and sex held by pedophilic and hebephilic abusers, and identify a need to employ indirect means to assess those factors.
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Introduction 

Child sexual abusers are aware their actions are wrong. This knowledge does not stop them, but instead they make efforts to avoid detection, attempt to prevent their victims reporting the offences and develop intricate plans and strategies to gain access to victims (Marshall, Anderson & Fernandez, 1999). The success of these efforts is evidenced by the imbalance between estimates of the prevalence of sexual victimisation and the numbers of convictions for such offences (Grubin, 1997). Clinicians and other professionals working with sexual abusers are often hampered by offenders’ apparent poor insight into their own reasons for their behavior, and misperceptions of their victims behavior before, during and after abuse occurs (Marshall et al., 1999; Craisatti, 1998). These obstacles may represent an attempt to disguise reasons for abusing, but equally could be a means to cope with the stressful situations convicted abusers experience in consequence of their actions (Lord & Wilmott, 2004; Craisatti, 1998). 

Such behaviors aimed at disguising or mitigating blame for abusive behavior constitute the concept of denial. Consisting not only of outright denial, but also seen in partial denial and rationalisation behaviors (Marshall et al., 1999), denial-like behavior presents a very real obstacle to reducing the victimisation of children by sexual abusers (Craisatti, 1998). To aid this work, it is vital to develop successful means to intervene to prevent offending and reoffending. Accurate empirical evidence is needed from which interventions can be developed, and to later assess the effectiveness of these interventions. This requires assessment tools that circumvent sexual abusers’ denial of their crimes (Harris, Rice, Quinsey, Chaplin & Earls, 1992; Haywood, Grossman, Kravitz & Wasilyw, 1994).

The Implicit Association Test (Greenwald, McGhee & Schwartz, 1998) has been useful to measure social cognitions indirectly because of its good reliability, ease of application and the large effect sizes it produces (Nosek, Greenwald & Banaji, 2005; Greenwald & Nosek, 2001). The task’s potential for development into a clinical tool has been shown in other domains. It is able to identify socially stigmatic beliefs that individuals seek to hide (Banse, Seise & Zerbes, 2001; deJong, van den Hout, Rietbroek, & Huijding, 2003; Steffens & Buchner, 2003) and it is particularly effective at identifying members of known groups based on such factors as race (Greenwald et al., 1998) sexuality (Wichter, 2004) or past criminal behavior (Gray, McCulloch, Smith, Morris & Snowden, 2003). The IAT also appears able to predict behaviors when those behaviors are not subject to conscious control (Asendorpf, Banse & Mucke, 2002; McConnell & Leibold, 2001). 

The IAT has been suggested as a suitable addition to the range of tools available to professionals working with child sexual abusers. Recent studies have shown the task able to differentiate a group of sexual abusers of minors from a group comprising other sexual and non-sexual offenders (Gray, Brown, McCulloch, Smith & Snowden, 2005) and useful to investigate indirectly motivations for offending against children (Mihailides, Devilly & Ward, 2004). Gray et al. (2005) showed an association between children and sex in abusers of minors when compared to a group comprising other sex offenders and non-sex offenders.  Mihailides et al. (2004) claimed differences between “pedophiles” (but see below), non-sex offenders and undergraduates on three IATs designed to test the presence of “implicit theories”. These are self-serving theories about victims, sex and society in general that allow guilt-free abusive behavior (Ward & Siegert, 2002). 

The previous IAT studies indicated the task could prove an invaluable tool to supplement the questionnaire and self-report based “explicit” measures currently used in that field (Marshall & Fernandez, 2000; Beech, Fisher & Thornton, 2003). However, there are limitations to the previous studies that have employed the IAT to child abusers. Neither study examined differences among subtypes of child sexual abuser. This is problematic, as previous research has shown wide heterogeneity in offenders against minors (Ward & Hudson, 2000; Beech, 1998). For example, investigations which have used penile plethysmography suggest that child sexual abusers can be identified as “pedophilic” (more sexually aroused by stimuli of pre-pubertal children) or “hebephilic” (more sexually aroused by stimuli of adolescents), and that within these subgroups certain elements are more dangerous than others, e.g. men who sexually abuse strangers will recidivate more than pedophilic men who abuse children known to them (Freund & Blanchard, 1989; Blanchard, Klassen, Dickey, Kuban & Blak, 2001). Further, neither of the previous studies to employ IATs reported psychometric properties of the IAT tasks. Without these data it is impossible to evaluate if the IAT makes an important addition to the range of measures currently available (Marshall & Fernandez, 2000).

We extended the previous research by taking account of broad subtypes of child sexual abuser. We wanted to see if hebephiles differ from pedophiles in cognitive associations between children and sex. If so, this might indicate that treating these men as equivalent, during assessment and in therapy, is unhelpful. Based on previous findings using IAT, we predicted that child sexual abusers’ scores on a child/ sex association IAT (CSA-IAT; Brown, 2006) would reflect stronger child-sex associations than non-sexual offenders’ scores. From the findings from PPG research we assumed the child-sex associations of hebephiles would be weaker than those of pedophiles, and equivalent to those of controls. 
When Blanchard et al. (2001) applied a phallometric test to pedophilic offenders and rapists they found pedophilic abusers of multiple victims were distinguished from rapists with greater accuracy than were pedophilic abusers of single victims. These authors suggested that the number of victims an offender has abused is the best index of the degree to which he is pedophilic; the greater the number of victims, the greater the degree of paedophilia. Hence, comparing prolific offenders to controls provides a better test of the specificity of a task, as one can be more confident that the experimental group contains only the most pedophilic offenders. Based on this we wanted to see if the IAT's diagnostic accuracy changed according to the abuser’s choice of victim, and due to the proclivity of the offender for abusing children. We therefore carried out four analyses of diagnostic accuracy: i) between pedophiles and controls ii) between hebephiles and controls and iii) between pedophilic admitters and controls, and iv) between pedophilic deniers and controls.
This study improved upon earlier IAT studies in this population by taking account of denial status of the pedophilic sexual offender group. We investigated the effects of denial on both the IAT and on an explicit self-report measure of cognitions about children and sex, the MOLEST scale (Bumby, 1996). No previous study of the IAT's usefulness to child sexual abuse research has considered the issue of denial. Child sexual abusers in particular often tend to minimise their offences, even when they admit the offence itself, blaming their victims or circumstance for their crimes in order to present themselves in as acceptable a light as possible. This has been shown to influence the accuracy of clinical self-report measures in this population (Lord & Wilmott, 2004; Haywood, et al., 1994), and of other indirect measures such as phallometric approaches (Marshall & Fernandez, 2000). As the IAT has been shown resistant to faking but questionnaire based measures are not, we predicted that denial status would have no effect on IAT score, but that denial would influence the explicit measure. The internal consistency of the child-sex IAT was assessed and retest reliability data was collected. We assessed the divergent validity of the CSA-IAT by controlling for differences in mental ability between offender groups. 

Method
Participants
Participants were drawn from inmates at two medium security local prisons in South Wales. The experimental group consisted of 75 men convicted of child sex offences; 54 were convicted of abusing victims less than 12 years old, 21 had victims aged over 12 but under 16 years. The control group were 49 inmates convicted mainly of drug-related offences (supply, possession with intent to supply, etc) or multiple theft/ burglary convictions. Two were convicted murderers and one was convicted for armed robbery. None of the controls had a past conviction for any sex offence. 
Child sexual abusers were older [M = 42.5; SD = 13.3] on average than controls [M = 28.1; SD = 7.6] [F (1, 98) = 43.8; p < 0.05]. Similarly the IQ of the child sexual abusers [M = 103.8; SD = 18.1] was higher than the controls [M = 95.3; SD = 15.5] [F (1, 98) = 6.1; p<0.05]. The difference seems to reflect differences in social status and background between the offender groups; several of the child sexual abuser group were company directors or educational workers, while the controls were largely “professional criminals” and/ or unemployed. 

Fifty-five child sexual abusers were designated denier, and 20 as admitter, according to the level of acceptance of their offences. Criterion for child sexual abuser status as denier or admitter was current acceptance on the prison’s sex offender treatment program (SOTP). It is a stipulation of these programs that disclosure and acceptance of responsibility is sufficient that the inmate will benefit from the program, a judgement made by each prison’s therapy team. 

Eight deniers had abused step-children, 17 were incest abusers and 29 had abused children who were unrelated to them. Victim information was unavailable for 1 denier. Step-children were abused by 4 admitters, 4 abused their biological children and 12 had unrelated victims. Girls were the victims of 43 deniers and 18 admitters, boys were abused by 9 deniers and 1 admitter, while 3 of the deniers and 1 of the admitters had an undifferentiated victim preference i.e. they abused boys and girls. None of the control subjects admitted sexual offences against children.

Stimuli and materials

Implicit Association Tests: the CSA-IAT & the C-IAT

Brown (2006) modified the standard IAT to facilitate its use with offender populations. This was appropriate as unpublished pilot work had shown some effects of IQ and literacy in this population. In effect, the offender- IAT uses only the “test” stages of a standard IAT. Eight exemplars represent each of the four categories. Practice involves sixteen practice presentations, followed by 96 presentations in the test block (each exemplar being shown three times). The reduction in task elements and the use of a combination of picture and word stimuli were shown to maintain IAT effect sizes while reducing task complexity, while scoring using the D-score method (Greenwald, Nosek & Banaji, 2003) eliminated effects of IQ. 
The child-sex association IAT was designed such that the response combination ‘child + non-sex’ formed the first test stage, followed by the ‘child + sex’ combination. This order meant that D scores above zero indicated sex/ adult associations, while D scores below zero indicated child/ sex associations. An IAT using the categories ‘flowers’ and ‘insects’ as a target concept dimension and ‘pleasant-unpleasant’ as the attribute dimension was adopted as a control task (Greenwald et al., 1998). Word stimuli formed attribute category exemplars, while pictures drawn from the International Affective Picture System (IAPS; Lang Bradley & Cuthbert, 1999) formed the target concept stimuli. Word stimuli for the CSA-IAT were chosen from a word list that had been ranked “most” to “least” representative of the concept “sex” by inmates of HMP Grendon, i.e. they were “prison-inmate sex words”. Picture stimuli were fully clothed “head and shoulders” shots of adults and of children. Words were selected for the control task from the stimulus set used by Gray et al., (2003), while pictures of flowers and pictures of insects formed the target concept category. All stimuli are available from the first author on request. 

It has been recommended that randomisation and counterbalancing are avoided when data are required to compare IAT scores in different participant groups, (Banse et al., 2001). Correlations tend to be lowered when these experimental control-methods are employed, and this is deemed unnecessary under these circumstances (Steffens, 2004; Banse et al., 2001). Order of presentation in the CSA-IAT was therefore held constant, with child + non-sex first, child + sex second. This order would in fact prove a sterner test of the hypothesis. A participant who did hold pedophilic associations would perceive this as the ‘incongruent-congruent’ order of presentation. That combination has been shown to reduce the magnitude of differences between response latencies in each IAT condition, hence would present such a participant as less pedophilic (Nosek, Greenwald, & Banaji, 2005).
MOLEST Scale (Bumby 1996).

This is a 38-item Likert-type scale shown to have identified cognitive differences between molesters and non-molesters (Bumby, 1996). Participants register their degree of agreement with offence-supportive statements on a 4-point likert scale anchored from strongly agree to strongly disagree. This scale was adopted due to its neutrality of tone, and the transparency of the measure. For example, there are no reversed items that attempt to disguise the extent of the measure. This was to maximise the distance in “explicitness” between the two types of assessment method employed here. 

IQ & Cognitive ability

A cognitive-ability effect on IAT performance was reported by MacFarlane & Crouch (2002). Individual differences in ability to move between effortful and automatic cognitive control processes were suggested responsible for IAT effects. Likewise, Klauer & Mierke (2005) suggested that IAT effects were actually due to ‘switch costs’ on IAT performance. When participants complete a compatible IAT element (e.g. pairing flowers + good with the same response) they adopt a mental ‘task set’. When called to complete an incompatible combination element (e.g. insects + good), the task set has to be ‘switched’, hence ‘task-set switch costs’ result from this mental exercise. As recommended by these authors, we used the C-IAT scores as a control for differential ability to perform the IAT when analysing the CSA-IAT data. To fully examine the validity of the IAT, we also measured and controlled for IQ using the Two Subtest version of the Wechsler Abbreviated Scale of Intelligence (WASI; The Psychological Corporation, 1999).  
Procedure

Participants were approached individually and recruited on a voluntary basis. They read an information sheet on the experiment, had the opportunity to ask questions, and then signed a consent form. These forms were collated ahead of testing, and a list of volunteers was included in the wing office. Wing officers kept participating inmates back from work, which allowed them to be called singly by the researcher to a side room on the wing where the study was administered.

The IQ test was administered, after which the implicit measures were introduced. Participants completed the control IAT at their own pace after which the CSA-IAT was introduced and completed, again at their own pace. The MOLEST questionnaire and some filler tasks were completed, after which both IAT tasks were administered a second time. This resulted in a retest interval of approximately one hour. Finally, participants were given the opportunity to ask further questions, and were given a debriefing sheet explaining the purpose of the experiment. Inmates were asked not to discuss the experiment with their peers, thanked and escorted back to the main wing.

Results

IAT D scores (Greenwald et al., 2003) for the pedophilic participants were negative (M = -.19; SD = .33), while for hebephiles (M =. 12; SD =. 45) and for controls (M =. 14; SD = .38) IAT effects were positive. As expected, pedophiles reacted faster in the child + sex condition. Although their offences were against minors, hebephiles reacted faster in the adult + sex condition, as did control subjects (figure 1).
---- FIGURE 1 ABOUT HERE-----

A one-way ANOVA with offender type (pedophile/ hebephile/ control) as the between-subjects factor on CSA-IAT D scores showed a significant main effect of offender type [F (2, 123) = 10.9; p<0.01; f = 0.42]. Simple effects analysis showed that the D scores of pedophiles and hebephiles differed significantly (p< 0.01; d = 0.77), as did the scores of pedophiles and controls (p< 0.001; d = 0.92). D scores on the CSA-IAT suggest pedophilic child sexual abusers hold stronger child-sex associations than both hebephilic sexual abusers and non-sexual offenders. According to the standard recommended by Cohen (1992), the effect sizes of these differences are large. As predicted, the IAT scores of hebephilic child sexual abusers did not differ statistically from those of non-sexual offenders. On the control task, IAT D scores for pedophiles (M = .42; SD = .31) hebephiles (M = .39; SD = .28) and controls (M = .37; SD = .40) were equivalent statistically [F (2, 123) = 0.34; p=0.71; f = 0.10]. These results replicate our previous findings for pedophilic abusers. Further, we extend those findings to show subgroups of child sexual abuser differ according to levels of implicitly measured child/ sex associations.
Denial 

We addressed the degree to which the CSA-IAT would differentiate between each of the two pedophile groups (deniers and admitters) and the control group. Scores were compared for the pedophilic deniers, pedophilic admitters and the control subjects. A one-way ANOVA with offender type (pedophile admitter/pedophile denier / control) as between-subjects factors on IAT D score showed a significant effect of offender type [F (2, 103) = 11.1; p<0.01; f = 0.47]. As table 1 illustrates, IAT effects for both the pedophilic groups on the CSA-IAT were negative and of equivalent size, while control participants’ D scores were positive. 
---- TABLE 1 ABOUT HERE----

As expected, both groups of pedophilic participants reacted faster in the child + sex condition, showing a stronger association between children and sex than between adults and sex. Despite denial of sexual activity with children, indirect measurement revealed the existence of associations between children and sex in all pedophilic offenders. Simple effects tests confirmed that pedophilic men who admit their offences differed significantly to non-sexual offender controls (p<0.05; d = 0.75), as expected. Analysis also showed that those who deny differed significantly to controls (p < 0.01; d = 1.01), but did not differ to admitters (p= 0.99; d = 0.27). Again, very large effect sizes were observed. Table 1 also illustrates that, as expected, no significant effect of offender type was found on the control task [F (2, 101) = 0.7; p=0.52; f = 0.10].
Diagnostic accuracy: Receiver Operating Characteristic analyses.

The effectiveness of the tasks at making these differentiations was assessed. Workers in the field of assessment and treatment of sexual abusers have adopted this approach from medical research in response to their need for a common means to index the diagnostic accuracy of different diagnostic measures. The ROC provides an index of the accuracy of a diagnostic test in its area under the curve (AUC) statistic which is unaffected by prevalence of the target of the test (e.g. violence, sexual recidivism) in the population to be tested (Mossman, 1994). When considering ROC analyses, it is possible to interpret the AUC as “the likelihood that a clinician would rate a randomly selected, actually violent person as more likely to be violent than a randomly selected, actually non-violent person” (Mossman, 1994). Rice and Harris (2005) provide a table to allow the AUC to be compared to another commonly used effect size measure, Cohen’s d. From that table, an AUC value of .50 equates to d of zero and represents chance in making the differentiation between two groups. AUC values between .70 and .80 represent excellent diagnostic accuracy, equating to values for d of 0.75 and 1.20 respectively.
---- FIGURE 2 ABOUT HERE----

The sensitivity/ specificity trade-off was excellent for the CSA-IAT. The task differentiated pedophilic from hebephilic child sexual abusers with an AUC of 0.68, and its accuracy improved when pedophilic sexual offenders were compared to non-sexual offenders, giving an AUC of 0.73.  As noted earlier, Blanchard et al. (2001) used a novel approach in an attempt to accurately assess the diagnostic properties of their phallometric technique. To do this, they compared an experimental group consisting only of abusers of multiple child-stranger victims to a group of multiple-rapists of adult women. On the premise that multiple offences against one specific victim-type indexed the degree of sexual preference for that type, they reasoned their approach ensured they were comparing a paedophile-only group to a non-paedophile control group. When we compared a pedophilic subset consisting multiple-abusers of child-stranger victims to the control group, the IATs diagnostic accuracy increased to an AUC of .81. 
Diagnostic accuracy was also excellent for the differentiation between admitters and controls (AUC= 0.71; figure 2), and increased slightly when the differentiation was between pedophilic deniers and non-sexual offenders (AUC = 0.76).  As expected, the C-IAT returned the same AUC statistic of .50 for both the pedophiles versus controls analysis, and for the hebephiles versus pedophiles analysis.  Again, the C-IAT returned an AUC statistic of .56 for the pedophile- hebephile differentiation, and .55 for the deniers versus controls analysis, confirming that differences between these groups are not explained by differences in their ability to complete the IAT task. 

Cognitive ability and IQ

The mean IQ of controls’ was lower (M = 95.3; SD = 15.5) than hebephilic offenders (M = 105.8; SD = 12.5), whose IQ was lower than pedophilic offenders’ (M = 106.3; SD = 15.8). These differences were significant [F (2, 119) = 7.4; p < 0.01; f = 0.35]. Post-hoc tests show pedophiles and hebephiles differ to controls, but not to each other. To test for any effect of cognitive ability, CSA-IAT scores were re-analysed using a 2 (offender type) x 2 (task version) ANCOVA with C-IAT score as a covariate. C-IAT D score did not predict CSA-IAT D scores (F = 2.1; p= 0.15). When controlling for C-IAT, the offender groups remained differentiated by the CSA-IAT [F (2, 123) = 11.08; p<0.01; f = 0.43].

Retest Stability & Internal consistency.

The task’s retest stability, with a value of r = 0.63 (p< 0.01), exceeds the benchmark of r = 0.60 for stability offered by Marshall, et al. (2001). The streamlined CSA-IAT returned a value for alpha of .80, representing excellent internal reliability for a reaction time measure (Cunningham, Preacher & Banaji, 2001). 

Explicit measure: MOLEST scale
The hebephilic group (M = 19.7; SD = 17.8) and the pedophilic (M = 17.5; SD = 15.4) reported greater agreement with the distorted statements than controls (M = 5.9; SD = 7.9). An ANOVA with offender type the between-subjects factor on MOLEST scale score was significant [F (2, 83) = 9.2; p < 0.01; f = 0.47]. Post-hoc tests showed that pedophiles and hebephiles scores differed significantly to controls, but not to each other. The scale also showed good diagnostic accuracy returning an AUC of .78. 

Denial has been shown to pose difficulties for self-report measures in past studies. When we compared MOLEST scale scores for admitters, deniers and controls with one-way ANOVA, differences were significant [F (2, 69) = 11.0; P< 0.01; f = 0.58]. However, post-hoc analysis showed that, although admitters scores (M = 22.4; SD = 18.9) differed significantly to controls (p<0.01), deniers (M = 13.4; SD = 10.7) did not differ to controls (M = 5.9; SD = 7.9) (p=0.09). 

The correlation between this explicit measure and the implicit task was not significant (r = -.05; p= 0.65). The lack of relationship between the measures is consistent with findings of studies into socially stigmatic attitudes, beliefs and behaviors. Generally, the more socially undesirable a dimension pair is, the lower the correlation between implicit and explicit measures (Fazio & Olsen, 2003). This may therefore represent the effects of deniers “faking good” on the explicit self-report measure, but alternatively may be evidence that the IAT and the MOLEST scale measure orthogonal constructs (Hofmann, et al., 2005). 

Discussion

Assessing and treating men convicted of sexually abusing children is often obstructed by abusers’ denial-like behavior. Overcoming such obstacles would greatly improve clinicians’ ability to move these men on in their rehabilitation, and to more accurately assess their likelihood of reoffending. Indirect measures, previously shown to identify socially stigmatic attitudes and beliefs despite dissembling, might help accomplish this. One such candidate measure is the IAT. We improved upon previous studies (Gray et al., 2005; Mihailides et al., 2004) by testing the IAT in a more diverse sample of child sexual abusers, comparing them with a better-defined control group. We also measured the psychometric properties of the offender IAT in this sample, essential to provide an index of its utility as a diagnostic tool (Marshall et al., 1999). 
Psychometric properties. 

The psychometric properties of this offender-specific IAT were good. The CSA-IAT shows good internal consistency; a value for alpha of .80. When stability over time was assessed using the standard correlation between baseline and retest D scores, Pearson’s r-statistic showed a significant correlation of .65. These values compare well with other IAT versions; a recent review of 126 IAT studies reported a mean value for alpha of .79 and a mean retest reliability coefficient of .51 (Hofmann, Gawronski, Gschwendner, Le & Schmitt, 2005). The CSA-IAT also meets the minimum for test-retest r values of .60 suggested as a rule of thumb by Marshall and Fernandez (2000) in their review of phallometric studies. This value exceeds the values reported for phallometric tests in pedophiles (Wormith, 1986) and rapists (Davidson & Malcolm, 1985; Barbaree, Baxter & Marshall, 1998), suggesting the IAT is at least as useful as measures already employed in the field.
We also wanted to assess divergent validity, to ensure the CSA-IAT was not simply tapping variability in other constructs. To this end, relationships with IQ and age were investigated. The use of a control task allowed us to partial-out variance due to IAT performance, and showed that the CSA-IAT effect found here was not the result of a cognitive-ability confound (MacFarlane & Crouch, 2002). 

Relationships between the explicit and implicit measures - Convergent validity

It has been the practice when reporting the findings of studies using direct and indirect measures to report correlations between implicit and explicit measures. Previous studies have shown mixed results when implicit and explicit measures are compared. In their meta-analysis of 126 IAT studies, Hofmann et al. (2005) concluded that the mean effect size for the relationship between implicit and explicit measures of cognition was .24. This increases when the spontaneity of self-report increases, and when the conceptual correspondence between the measures is maximised. Specifically, explicit measures that employ an affective difference-score metric (e.g. the feeling thermometer of Greenwald and colleagues) produce the largest correlations with implicit measures of the same construct. 

Given the findings of Hofmann et al. (2005), we would not expect to find a relationship between the implicit and explicit measures employed here, and did not. We suggest two reasons for this. Firstly, the MOLEST scale, as a measure of cognitive distortion, does not meet the criteria shown by Hofmann et al. (2005) to produce statistically significant correlation coefficients. Secondly, prejudice and stereotype research shows low correlations between implicit and explicit measures when socially controversial objects are the targets (Fazio & Olsen, 2003). Indeed, a catalyst for this research was the fact that socially stigmatic beliefs were known to attenuate relationships between responses on direct and indirect measures. This prompted our quest to identify a means to supplement existing self-report based measures of dynamic stable risk actors using indirect means which, as we have shown, are resistant to self-presentation. In our view the lack of correlations here emphasise that IAT-like tests are not simply technologically advanced means to ask the same old questions, but make a unique contribution to offender assessment. They address offence-related psychological processes that have been untestable, and should be adopted to supplement existing self-report based measures. 

Subtypes of child sexual abuser.

Our data confirmed previous findings of stronger associations between sex and children in pedophiles than controls, reflected here in lower (or negative) IAT D scores(Gray et al., 2005; Mihailides et al., 2004). CSA-IAT scores were not the products of a cognitive-ability confound; when ability to perform an IAT was controlled for, differences in CSA-IAT scores between the control and pedophile groups remained significant. The IAT's diagnostic accuracy was good when differentiating these groups, but improved for the differentiation between pedophilic offenders with multiple victims and control subjects. 

Our findings mirror Blanchard et al. (2001) whose phallometric data showed greater diagnostic accuracy with a similarly defined sub-sample. It would appear that the number of victims an offender has abused is related to the degree to which his child/ sex associations differentiate him from non-sexual offenders. We cannot yet say if this is an index of the degree to which an offender is pedophilic, but these early results, reflecting as they do established findings in the literature on the sexual preferences of child sexual abusers (e.g. Blanchard et al.,2001), emphasise the promise the IAT holds for development in this area. 
A novel finding of the present study was that of stronger mental associations between children and sex in abusers of pre-pubescent children than in abusers of pubescent children; hebephiles’ child sex associations were weaker than pedophiles and equivalent to controls. This finding supports Freund & Blanchard (1989), who argued that hebephilic offenders do not display a sexual preference for children, but are opportunistic offenders who choose younger victims simply because they are easier targets.  Our findings might be explained as evidence that the hebephilic offenders in the sample are in fact men who prefer mature sexual partners (i.e. they associate adults with sex) but who have selected child victims because they were more easily coerced. These are tentative conclusions given the small sample, but the congruence of the present finding with established results from phallometric investigations increases our confidence that the IAT is able to reflect one’s sexual preferences.
Denial 

We assumed that deniers would be motivated to present themselves in a socially acceptable light, as previous studies had shown a tendency to ‘fake-good’ in men who deny their sexual offences against children (Freund et al., 1979; Cooper, 2005). For example, Haywood et al. (1994) compared fake-good and fake-bad orientations on two self-report measures of psychosexual characteristics among sex offenders, the Minnesota Multiphasic Personality Inventory (MMPI; Butcher, 1990) and the Multiphasic Sex Inventory (MSI; Nichols & Molinder, 1984). Minimization and exaggeration were shown to be associated with response-bias on the MMPI. Scales with items requiring admission or denial of offences were so affected by response-bias in deniers that the validity scales of the MMPI were useless for deniers. 
Despite this tendency toward impression management in deniers, the IAT differentiated both pedophilic deniers and admitters from control subjects with equally good diagnostic accuracy. We found that the child/ sex associations of men in denial of their pedophilic offences did not differ to those of men who admitted such offending. Explicit faking does appear to be present on the MOLEST scale. While admitters endorsed statements supportive of child sexual-offending behaviors on the explicitly-rated questionnaire measure, the denier group reported beliefs and attitudes equivalent to the control group.
It may be, however, that the lack of differences between deniers and controls on the MOLEST scale is not an indication of simple faking by one group and honest responding by another. It has been suggested that denial-like behaviors may not be deliberate strategic acts designed to deceive, but a mode of avoidant coping (Lord & Wilmott, 2005; Craisatti, 2004; Rogers & Dickey, 1991). Marshall et al. (1999) differentiate between complete denial, where offences are categorically denied as the result of wrongful accusations or mistaken identity, and partial denial, manifested as minimisation of the offence, blaming the victim or other external factors (e.g. intoxication) or denying the harm done to the victim. 
This provides a good example of the usefulness of incorporating indirect measures into work with child sexual abusers. By supplementing the direct cognitive measures with the indirect measures, additional information can be provided for practitioners. Work with child sexual abusers targets breaking down denial to allow behavior change and the assumption of responsibility (Craisatti, 1998). Results of implicit tests might provide useful in therapy aimed at helping an abuser accept his responsibility for his actions, in the same way that post-conviction polygraph tests have been adopted as “truth-facilitators” in treatment (Grubin, Madsen, Parsons, Sosnowski & Warberg, 2004).
Conclusion.
We have shown for the first time that the CSA-IAT can correctly discriminate pedophilic sexual abusers from non-sexual offender control participants, whether the pedophilic offenders deny or whether they admit their offences. We have also shown for the first time that hebephilic and pedophilic abuse may not stem from the same underlying cognitions about sex and children. 

It had been suggested by a previous reviewer that IAT scores reflect child/ sex associations formed due to the experience of being prosecuted and convicted for sexual offences against children, or during treatment programs in which sex acts with children are a focus for discussion. Our findings indicate this suggestion incorrect. Our hebephiles and pedophiles had experienced the same judicial process and the same sex offender treatment programs, yet their IAT-measured child/ sex associations differed. Conversely, deniers have not experienced treatment while admitters have, yet their IAT scores do not differ. We offer this as evidence that IAT scores are not due to judicial process or treatment experience. 

Marshall et al. (1999) note that data on the attitudes and beliefs of rapists and child abusers is inconsistent. This, they say, is due to the transparency of the tools used to measure offence-supportive attitudes and beliefs, a transparency which makes readily apparent which responses are socially appropriate.  The IAT’s robustness in face of self-presentational forces gives it an advantage over the type of self-report measure criticised by Marshall and colleagues. The CSA-IAT has good diagnostic accuracy in differentiating pedophiles for non-sexual offenders, at least in this retrospective study. 
To put the AUC values reported here in context, we note that ROC analysis of widely-used static risk assessment measures in relation to sexual offence recidivism has returned values of .64 (Static-99), .63 (RRASOR) and .72 (SORAG) (Bartosh, Garby, Lewis & Gray, 2003). It must be emphasised that it is possible that child-sexual abusers exist in our control group, but as yet remain undetected. If so, the estimates of sensitivity and specificity reported here would be minimum estimates (Blanchard et al., 2001; Grubin, 1998). However, the IAT's ability to predict behavior remains to be shown, and should be the goal of future studies using this novel IAT task.
The task is a useful adjunct to self-report scales such as MOLEST. The IAT may prove invaluable for combining with present measures to allow therapists to help abusers entrenched in denial to move forward into treatment and rehabilitation programs. It is also extremely flexible, and could be modified to test the cognitive factors proposed to support child sexual abuse, e.g. emotional identification with children, victim empathy etc. The task shows great promise for use in this difficult field. We recommend that the boundaries of its potential now be explored.
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Figure 1. Mean D scores for the CSA-IAT for the two pedophilic sub-types (denier and admitter) and for the non-sexual offender controls. Error bars show standard error of means.
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Figure 2: ROC curves plotting sensitivity against false positive rate for the CSA-IAT when used to differentiate between mean who admit pedophilic sexual offences and non-sexual offenders (left) and between men who deny pedophilic sexual offences and non-sexual offenders (right).
	Measure 
	Pedophilic denier
	Pedophilic admitter
	Control

	CSA-IAT
	- .22 (.06)
	-.13 (.08)
	.14 (.05)

	Control-IAT
	.45 (.05)
	.36 (.06)
	.37 (.06)

	MOLEST scale
	13.4 (2.5)
	22.4 (4.9)
	5.9 (1.3)


Table 1: mean scores for the two implicit measures of cognition, and the explicit self report scale in pedophilic deniers, pedophilic admitters and non-sexual offender controls. Values in parentheses are standard errors of means.
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