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Abstract Previous studies have shown that psychosexual

functioning in adolescents with autism spectrum disorder

(ASD) is hampered and emphasize the need for a special-

ized training program tailored to their needs. Therefore, an

individual training program was developed; the Tackling

Teenage Training (TTT) program. The current pilot study

systematically evaluated whether psychosexual knowledge

increased after taking part in the TTT program, using a pre-

and post-training design in 30 adolescents with ASD (77 %

male, mean age = 14.80 years, mean intelli-

gence = 96.96). Psychosexual knowledge increased sig-

nificantly (pre-training total score: M = 25.74, SD = 6.20;

post-training total score: M = 33.52 (SD = 2.78);

F(1,29) = 65.20, p\ .001). The TTT program may be

useful to improve psychosexual knowledge and functioning

in adolescents with ASD, yet these findings are pre-

liminary, and a more elaborate controlled trial is needed.

Keywords Psychosexual functioning � Autism spectrum

disorder � Psychosexual knowledge � Training program

Introduction

Due to the main characteristics of autism spectrum disorder

(ASD), namely impairments in social interaction and

communication as well as restricted, repetitive and ste-

reotyped behaviors (APA 2013), individuals with ASD run

into a variety of difficulties in daily life. The discrepancy

between their physical development and their socio-emo-

tional development, may increasingly lead to difficulties as

individuals with ASD mature (Kuo et al. 2011; Anderson

et al. 2011; Sullivan and Caterino 2008), especially with

regard to psychosexual functioning (Gougeon 2010). Psy-

chosexual functioning is a multi-facet concept covering not

merely sexual behaviors (i.e. behaviors and experiences

with sexuality), but also sexual selfhood (i.e. the internal

functioning of people, including for example sexual

knowledge and self-esteem) and sexual socialization (i.e.

the context in which psychosexual development takes

place, such as friends, family and the internet; Dewinter

et al. 2013; Tolman and McClelland 2011). Many profes-

sionals as well as parents report problems and worries in

relation to psychosexual functioning of adolescents with

ASD, such as limited awareness of personal and public

boundaries (e.g. Ballan 2012; Hellemans et al. 2007;

Stokes et al. 2007). The problems in psychosexual func-

tioning may originate from limited knowledge and skills

with respect to appropriate psychosexual functioning

(Stokes et al. 2007; Sullivan and Caterino 2008; Stokes and

Kaur 2005).

A putative reason for the difficulty in psychosexual

functioning, has been suggested to be the result of the

implicit rules in particular contexts that often accompany

sexual situations (Hénault 2006). As implicit learning of

social cues is weakened in adolescents with ASD (Hudson

et al. 2012), these adolescents usually need explicit

Electronic supplementary material The online version of this
article (doi:10.1007/s10803-014-2301-9) contains supplementary
material, which is available to authorized users.

L. P. Dekker (&) � E. J. M. van der Vegt � K. Visser � N. Tick �
F. C. Verhulst � K. Greaves-Lord
Department of Child and Adolescent Psychiatry/Psychology,

Erasmus MC-Sophia, Wytemaweg 8, Room KP 2881,

3015 CN Rotterdam, The Netherlands

e-mail: l.p.dekker@erasmusmc.nl

L. P. Dekker � E. J. M. van der Vegt � K. Visser � N. Tick �
F. Boudesteijn � A. Maras � K. Greaves-Lord
Yulius Academy and Yulius Autism, Yulius, Mental Health

Organisation, Mathenesserlaan 202, 3013 HH Rotterdam,

The Netherlands

123

J Autism Dev Disord (2015) 45:1532–1540

DOI 10.1007/s10803-014-2301-9

http://dx.doi.org/10.1007/s10803-014-2301-9
http://crossmark.crossref.org/dialog/?doi=10.1007/s10803-014-2301-9&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10803-014-2301-9&amp;domain=pdf


information to acquire the appropriate knowledge and

skills, also regarding sexual functioning (Gougeon 2010).

Previous studies suggest that guidance and education on

psychosexual functioning for adolescents with ASD may

help in stimulating healthy psychosexual functioning

(Gougeon 2010; Hénault 2006). The need to develop an

appropriate training program on psychosexual functioning,

that is tailored to the needs of individuals with ASD, has

been emphasized by several authors (e.g. Gougeon 2010;

Hellemans et al. 2007). However, to our knowledge, to

date, no evidence-based individual training program on

psychosexual functioning exists specifically tailored to the

needs and difficulties of adolescents with ASD which

offers guidance with tackling the particular difficulties that

adolescents with ASD may run into.

For this purpose, we developed an individual training

program; the Tackling Teenage Training (TTT) program

(Boudesteijn et al. 2011). This training program consists of

18 individual sessions in which a variety of psychosexual

topics are discussed (i.e. psycho-education) alternated with

exercises (e.g. behavioral rehearsal; see ‘‘Methods’’ section

for full description) and is specifically tailored to the needs of

cognitively able adolescents with ASD. The TTT program

aims to improve all domains of psychosexual functioning

(i.e. sexual behavior, sexual selfhood, and sexual socializa-

tion), with a particular focus on obtaining theoretical as well

as practical knowledge (e.g. explicit explanation of often

implicit rules and practicing conversational skills).

Healthy psychosexual functioning requires specific

knowledge and skills in all domains (i.e. sexual behavior,

sexual selfhood, and sexual socialization); for example

regarding personal hygiene, developing and maintaining

relationships, recognizing and acknowledging personal

boundaries (both of self and others), and intimacy and

sexual activity with or without partners (Hart-Kerkhoffs

et al. 2009; Hénault 2006; Maniglio 2012). Research has

shown that sex education programs which positively

impact sexual behavior in typically developing individuals

incorporate increasing sexual knowledge (Kirby et al.

2007; Ryan et al. 2007; Rock et al. 2005). Psychosexual

knowledge may therefore be important both with regard to

making informed decisions, i.e. for example regarding

reproduction, intimate behaviors and understanding

boundaries (e.g. Urbano et al. 2013) as well as to promote

healthy psychosexual behavior, such as the use of a con-

dom (e.g. Rock et al. 2005). Therefore a specialized

training program such as the TTT program (Boudesteijn

et al. 2011) may be a valuable first step in increasing

psychosexual knowledge to improve psychosexual func-

tioning in adolescents with ASD.

Several studies have shown that adolescents with ASD

have less knowledge regarding sexuality than typically

developing (TD) peers (e.g. Hellemans et al. 2007; Stokes

and Kaur 2005). Although some studies have found aver-

age psychosexual knowledge levels in individuals with

ASD whom are cognitively able (Byers et al. 2013), such

differences may be explained to the diverse operational-

ization of psychosexual knowledge, ranging from simple

theoretical vocabulary knowledge (e.g. what is a ‘wet

dream’) to broader psychosexual knowledge, such as

knowledge on developing relationships (see Dewinter et al.

2013 for a comprehensive review). A recent study by

Brown-Lavoie et al. (2014) using a measure on theoretical

sexual knowledge (e.g. reproductive health, sexually

transmitted infections, and condom use) found that indi-

viduals with ASD had significantly less perceived and less

actual knowledge than controls without ASD. In addition,

even with adequate theoretical knowledge, adolescents do

not always transfer this knowledge into daily functioning

(Hellemans et al. 2007). Potentially not only theoretical

(e.g. definitions of sexual terminology) but also broader

practical psychosexual knowledge and insights (e.g. how to

appropriately deal with a psychosexual situations, such as

personal hygiene or communication about sexual topics) is

important in exhibiting the appropriate skills and psycho-

sexual functioning. Limited knowledge on psychosexual

topics in adolescents with ASD may, in certain cases,

escalate into inappropriate behaviors; due to for instance

limited understanding of private versus public sexual

behavior (Nichols and Blakeley-Smith 2009) or even

dangerous situations; for instance due to the limited ability

to identify abusive behavior (Sevlever et al. 2013).

Therefore, the aim of the current pilot study was to

investigate (a) whether psychosexual knowledge signifi-

cantly increased after taking part in the TTT program by

means of a pre-training and post-training design. Subse-

quently, we explored (b) which aspects of psychosexual

knowledge particularly seemed to increase and (c) whether

particular characteristics of the participants were related to

improved psychosexual knowledge. The final aim was to

(d) explore whether parents perceived that their child

applied the acquired knowledge in everyday life (i.e.

transfer of knowledge to adaptation of behavior).

Methods

Participants and Procedure

Participants were 30 11–19 year old adolescents with ASD

(M = 14.80 years, SD = 2.07; 77 % male). Data were

collected between April 2010 and May 2012. The adoles-

cents were in treatment at Yulius; a large expert mental

health care organization providing care in the South-West

of the Netherlands, which is, among other expertise, spe-

cialized in children, adolescents and (young) adults with
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ASD. Participants were in treatment either at the inpatient

or outpatient clinic, and were referred to the TTT program

by their clinical practitioner. Referrals were made either

because problems in psychosexual functioning had already

occurred (i.e. intervention purposes) or because the clini-

cian foresaw future issues regarding the psychosexual

functioning of the adolescent (i.e. prevention purposes). All

participants gave informed consent. The pilot study was

approved by a Dutch mental health ethics committee

(METIGG; NL36421.097.11).

As the TTT program was developed for cognitively able

adolescents with ASD, the inclusion criteria were; a total

IQ score of 75 or higher, age between 11 and 19 years old

and a clinical diagnosis of ASD. Based on their Diagnostic

and Statistical Manual of Mental Disorders, Fourth Edition,

Text Revision (DSM-IV-TR) axis 1 classification, adoles-

cents were classified as ASD if they fulfilled the criteria for

a classification of Pervasive Developmental Disorder-Not

Otherwise Specified (PDD-NOS), Asperger’s syndrome

(AS) or Autistic disorder (AD). The inclusion criteria were

set as the training program was specifically tailored to the

needs of cognitively able adolescents with ASD.

A group of 40 adolescents was eligible to start the

training program and to participate in the systematic

evaluation. Of 30 adolescents, we had complete data. The

incomplete data of the remaining ten adolescents was due

to two reasons. First, during the course of the training

program, seven adolescents (17.5 %) dropped out and did

not finish the training program due to personal circum-

stances or practical reasons (e.g. moving to a different

location or scheduling of appointments was not feasible).

In addition, three adolescents (5 %) did finish the training

program, but did not complete the psychosexual knowledge

test at both time points. The group without complete data

did not differ significantly from the group with complete

data on their knowledge test score at T1 [t(38) = 1.87,

p = .07], age [t(38) = -.73, p = .47], intelligence

[t(31) = .93, p = .36], or gender [v2(1, N = 38) = .45,

Fisher’s exact test p = .66]. For a detailed description of

our sample we refer to Table 1, which shows the sample

characteristics.

To investigate whether the TTT program increased

psychosexual knowledge in our sample, we used a pre-test,

post-test design. We obtained data by means of a psycho-

sexual knowledge test (described in Materials) at pre-

training and post-training. On average, the training pro-

gram is completed in approximately 6 months (i.e. 18

weekly sessions), although this may vary. Pre-training data

were collected during an intake session 1 week before the

TTT program. Post-training data were collected during an

evaluative session, 1 week after finishing the final session

of the TTT program.

Prior to the intake session (i.e. pre-training data col-

lection) and the start of the training program, the adoles-

cents and parents were invited for an introduction meeting.

During the introduction meeting, the purpose of the sys-

tematic evaluation, the time-investment, the aspects of the

systematic evaluation as well as the content of the training

program were discussed.

At the intake session, the adolescent filled out the psy-

chosexual knowledge test. The adolescents were able to ask

questions for clarification, but did not receive feedback on

his/her answers on the psychosexual knowledge test, to

avoid a learning effect which could influence the mea-

surement at the post-training time-point. A week after the

last session of the TTT program, at the evaluative session,

the adolescent filled out the post-training psychosexual

knowledge test. The parents filled out an evaluation form in

which they indicated if they perceived their child to be able

to apply the knowledge, acquired in the training program,

in everyday life.

From the start of the TTT program, the adolescent

generally had a weekly individual session of 1 hr, in which

one topic of the 18 sessions training program was covered

(see ‘‘Tackling Teenage Training Program’’ section for

more detailed information). The training program was

provided by trained and certified trainers of the TTT

Table 1 Sample characteristics

N (%)

Gender (male) 23 (77)

PPD-NOS classificationa 24 (80)

Asperger’s syndrome (AS) classificationa 3 (10)

Autistic disorder (AD) classificationa 3 (10)

Perceived transfer of knowledge to adaptation

of behaviour (parent-reported ‘yes’)

19 (86)b

M (SD) Range

Age 14.80 (2.08) 11–19

Total IQ 96.96 (10.80) 79–120

Calibrated severity score ADOSc 5.46 (2.92) 1–10

Motivation averaged 7.33 (1.15) 4.88–9.67

Difficulty averaged 4.37 (1.89) 1.12–8.00

Resistance averaged 1.51 (1.16) 0–4

PDD-NOS Pervasive developmental disorder-Not otherwise specified,

ADOS autism diagnostic observation schedule. Total sample is 30

adolescents
a Based on axis 1 classification of the Diagnostic and Statisti-

cal Manual of Mental Disorders, Fourth Edition, Text Revision

(DSM-IV-TR; APA, 2013)
b Available for N = 21 (70 % of total sample).
c Available for N = 22 (73 % of total sample); Calibrated scores as

described in Hus and Lord (2014); Module 4.
d Available for N = 28 (93 % of total sample); Trainer reported

about adolescent; 0 = not at all to 10 = very much
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program, of which there were five at the time of the sys-

tematic evaluation. The certified trainers received a 2 day

train-the-trainer course and participated in interdisciplinary

meetings every 3 months. Each adolescent was assigned to

one trainer for the duration of the entire TTT program.

After each session the trainer rated motivation, resistance

and difficulty of the session for the adolescent. In our

sample pre-training and post-training measurements were

on average 7 months apart (M = 6.8, SD = 1.76; range

3–11 months).

The Tackling Teenage Training Program

The TTT program was designed to offer guidance and

support with tackling the difficulties that adolescents with

ASD may encounter regarding psychosexual functioning,

by increasing their knowledge and skills on this topic

(Boudesteijn et al. 2011). The TTT program is an indi-

vidual training program, consisting of 18 sessions covering

the following topics; discussing puberty (i.e. how and with

whom, session 1), appearances (session 2), first impres-

sions (session 3), physical and emotional developments in

puberty (session 4, 5 and 6), how to become friends and

maintain a friendship (session 8), falling in love and dating

(session 9, 11 and 18), sexuality and sex (e.g. sexual ori-

entation, masturbation, and (safe) intercourse; sessions 7,

10, 12, 13), pregnancy (session 14), setting and respecting

boundaries (sessions 15 and 16) and internet use (session

17) are all discussed and practiced in a structured manner

with the adolescent in one-on-one training sessions (Bou-

desteijn et al. 2011).

All sessions are structured in the following way: the

adolescent receives information regarding different sub-

topics of the session (i.e. psycho-education), alternated

with exercises (e.g. behavioral rehearsals, and knowledge

and insight quizzes). The sessions, provide the adolescent

with a leaflet with the information and exercises of the

session, supported with clear life-like illustrations as well

as a training kit which includes materials such as a model

penis (designed for educational purposes) and condoms.

This so that the theoretical knowledge can be supported

with practical demonstrations and explicit skills training

using concrete materials. At the end of each session, the

adolescent receives a take-home assignment in which the

topic of that session can be discussed/practiced outside of

the context of the training program, e.g. a small interview

with one of the parents on the topic of the session, or

arranging a get-together with a friend. After each session,

parents are informed through e-mail about the topic of the

session (i.e. psycho-education) and the take-home assign-

ment of the child. In addition, particularities (i.e. strengths

and difficulties of the child) of the specific session are

communicated to parents. This feedback to the parents is

provided with the permission of the adolescents and is

intended to enhance generalization, by preparing the par-

ents for any questions or remarks. Both the take-home

assignments and the communication with the parents are

intended to foster an environment in which the adolescent

can feel comfortable to discuss or practice appropriate

skills (i.e. conversational) regarding psychosexual topics to

enhance generalization. The TTT program manual (Bou-

desteijn et al. 2011) is available upon request in Dutch,

English, Greek and Spanish.

Materials

Psychosexual Knowledge Test

To assess psychosexual knowledge, and possible lack

thereof, we used a psychosexual knowledge test of 37 items.

This test is an adapted version of an existing Dutch high

school biology test regarding sexual knowledge for ado-

lescents between the ages of 13–15 years old, who are

attending pre-vocational education (in Dutch ‘VMBO’;

Hendriks and Meijs 2005). The questions of the psycho-

sexual knowledge test vary from understanding the meaning

of sexual terminology (e.g. What does ‘orgasm’ mean?), to

knowledge on functionality of sex organs (e.g. What hap-

pens when someone ejaculates?), to safety related topics in

sexuality (e.g. Which statement regarding condom use is

correct?), to more applied psychosexual knowledge topics

(e.g. Why is it important to make eye contact during social

interactions?; see appendix A for the full psychosexual

knowledge test, in ESM). The psychosexual knowledge test

consists of 35 multiple choice questions and two open-

ended questions in which four male reproduction body-parts

and six female reproduction body-parts have to be named

correctly. Each question is rated as being either correct or

incorrect, which leads to a score of one point per question.

The total score on the psychosexual knowledge test repre-

sents the total number of correct answers, ranging from 0 to

37. Thus the higher the total score, the more correct psy-

chosexual knowledge the adolescent has. The internal

consistency of the measure at both T1 and T2 was good

(Cronbach’s a T1 = .87; Cronbach’s a T2 = .71).

Individual Characteristics

Age, gender, intelligence, ASD diagnosis and severity,

level of perceived motivation for the training program and

difficulty and resistance to the training program, and

parental level of perceived transfer of knowledge to real-

life behavior were assessed to provide a detailed descrip-

tion of our sample.

By means of the autism diagnostic observation schedule

(ADOS; Lord et al. 2000) the ASD severity was assessed
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using the calibrated severity scores (Hus and Lord 2014).

The ADOS was administered by examiners who had

completed the research-training and had achieved sufficient

reliability for administration and coding. All the adoles-

cents received module 4 of the ADOS based on their age as

well as language abilities.

Information on intelligence (i.e. total intelligence quo-

tient, TIQ) was gathered by means of several standardized

assessment tools, generally the Wechsler intelligence scale

for children (WISC; Wechsler 2004).

As potentially the level of motivation for the training

program, perceived difficulty with the sessions or resistance

to a training program of an adolescent can influence learning

(e.g. Wolters 2003) we considered these factors in the

evaluation of the training program. Trainers rated motiva-

tion, resistance and difficulty of the adolescent after each

session. First, motivation of the adolescent was scored on a

scale from 0 to 10 (0 = no motivation at all; 10 = very

motivated). Second, the trainer rated how much resistance

the adolescent showed during the session, again on a scale

from 0 to 10 (0 = no resistance at all; 10 = very much

resistance). Last, the trainer rated howdifficult that particular

session was for the adolescent on a scale from 0 to 10

(0 = very easy to; 10 = extremely difficult). These scores

for each session were subsequently summed and then aver-

aged to compute an index of overall motivation, resistance

and difficulty. During the training program, neither the par-

ent nor the adolescent were informed about the scores.

Lastly, we explored the perceived transfer of knowledge

to adaptation of behavior in a parent evaluation at the end

of the TTT program. Parents were asked whether their

child applied the acquired knowledge in everyday life,

scoring this item either yes (=1) or no (=0).

Analyses

Firstly, we performed descriptive analyses in order to

provide information about the diagnostic characteristics of

the participants as well as on how the TTT program was

generally perceived (i.e. mean scores of the trainer reported

perceived motivation, difficulty and resistance) as well as

how parents scored the transfer of knowledge to behavior.

Secondly, we calculated frequencies to investigate the

percentage of correct answers per question of the psycho-

sexual knowledge test, both pre-training and post-training.

Thirdly, to investigate whether psychosexual knowledge

significantly increased from pre-training to post-training,

we performed a repeated-measures ANOVA with the total

score on the psychosexual knowledge test as the dependent

variable.

Table 2 Results psychosexual knowledge test per question

Question Pre-

training

Post-

training

% correct % correct

1. Definition of ‘puberty’ 93.3 100.0

2. Definition of ‘charisma’ 80.0 100.0

3. Definition of ‘physical trait related to

appearance’

70.0 90.0

4. Relation of dress code to sexual desire 70.0 76.7

5. Purpose of making eye contact 96.7 100.0

6. Correct word for the primary female

sexual organ

90.0 100.0

7. Correct word for the primary male

sexual organ

100.0 100.0

8. Naming the elements of the female

reproductive area

29.6 50.0

9. Naming the elements of the male

reproductive area

46.4 66.7

10. Definition of ‘menstruation’ 66.7 83.3

11. Definition of ‘an erection’ 73.3 100.0

12. Timing of an erection 66.7 100.0

13. Definition of ‘ejaculation’ 83.3 93.3

14. Definition of ‘wet dream’ 86.7 96.7

15. Definition of ‘masturbating’ 66.7 90.0

16. Synonym ‘orgasm’ 66.7 100.0

17. Elements of friendship 93.3 100.0

18. Applicability of term ‘friendship’ 86.7 96.7

19. Definition of ‘attraction’ 66.7 80.0

20. Elements of ‘being in love’ 90.0 96.7

21. Definition of ‘sexual preference’ 23.3 80.0

22. Discovering sexual preference 50.0 96.7

23. Definition of ‘heterosexual’ 63.3 90.0

24. Definition of ‘coming out’ 53.3 80.0

25. Description of ‘flirting’ 66.7 96.7

26. Timing of first sexual intercourse 53.3 83.3

27. Definition of ‘the pill’ 86.7 100.0

28. Usage of condom 93.3 96.7

29. Definition of STI’s 50.0 83.3

30. Definition of ‘being horny’ 73.3 100.0

31. Utility of ‘foreplay’ 40.0 93.3

32. Definition of ‘hymen’ 33.3 70.0

33. Definition of ‘impregnation’ 90.0 100.0

34. Knowledge about unimpregnated

oocyte

53.3 79.3

35. Knowledge about unwanted

pregnancy

86.7 93.3

36. Definition of ‘boundary crossing

behaviour’

76.7 100.0

37. Portrayal of sex in the media 70.0 96.7

% reflects how many of the adolescents answered the question cor-

rectly. See appendix A for full psychosexual knowledge test (in ESM)
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Finally, to explore whether individual characteristics

(i.e. age, gender, intelligence, ASD severity, motivation,

resistance, difficulty, and perceived transfer of knowledge)

were related to a change in psychosexual knowledge, we

computed Pearson correlations between these variables and

the change in total score from pre-training to post-training

(i.e. post- minus pre-training score) on the psychosexual

knowledge test. Due to the small sample size in our pilot,

we did not have sufficient power to include the individual

characteristic, which may influence the effect of the

training program, in the main analyses.

Results

Sample Characteristics

Table 1 shows the characteristics of our sample as well as

how the TTT program was perceived, both reported by the

trainer (i.e. perceived motivation, difficulty and resistance)

and by parents (i.e. if the child applied the acquired psy-

chosexual knowledge in daily life).

Changes in Psychosexual Knowledge

Table 2 shows the proportion of adolescents with ASD

who correctly answered a question, at pre-training and

post-training. Pre-training, adolescents had the least psy-

chosexual knowledge regarding sexual selfhood (i.e. sexual

preference, naming the separate body parts of the female

reproductive area and the function of the hymen). The

proportion of correct answers on almost all questions

increased, except on one question. The one question was

answered correctly by all the adolescents on both pre-

training and post-training (i.e. correct word for the primary

male sexual organ; question 7). Psychosexual knowledge

increased especially on three questions, indicated by an

increase of at least 40 % of the adolescents answering the

questions correctly: two questions regarding sexual self-

hood [i.e. the definition of sexual preference (question 21;

increase of 56.7 %) and how one discovers his/her sexual

preference (question 22; increase of 46.7 %)] and one

question regarding sexual behavior [i.e. practical knowl-

edge on ‘foreplay’ (question 31; increase of 53.3 %)]. On

more than one-third (i.e. 13 out of 37 = 35 %) of the

questions, after the training program all the adolescents

knew the correct answer, while this proportion was 1 out of

37 (=3 %) before the training program.

The repeated measures ANOVA we performed on the

total scores of the pre-training and post-training scores on

the psychosexual knowledge test showed a significant

increase in overall psychosexual knowledge from pre-

training (M = 25.80, SD = 6.30), to post-training

(M = 33.80, SD = 2.72; F(1,29) = 65.20, p\ .001).

Individual Characteristics Related to the Changes

in Psychosexual Knowledge

The correlations in Table 3 show that age and perceived

difficulty significantly correlated with the change in total

score on the psychosexual knowledge test from pre-training

to post-training. Younger adolescents showed a larger

increase in psychosexual knowledge (r = -.55, p\ .01),

and adolescents that seemed to have more difficulty with

the content of the sessions as reported by the trainer

showed a larger increase in psychosexual knowledge

(r = .37, p = .05).

Discussion

As the research literature on psychosexual functioning in

ASD is steadily increasing, evidence accumulates that

adolescents with ASD have specific needs for a specialized

training program regarding the area of psychosexual

functioning (Gougeon 2010; Hénault 2006; Hellemans

et al. 2007). However, to our knowledge, there is not yet an

evidence-based individual psychosexual training program

available serving these particular needs. For this purpose,

we developed the TTT program (Boudesteijn et al. 2011)

which is a training program regarding psychosexual func-

tioning (i.e. sexual behavior, sexual selfhood and sexual

Table 3 Correlation matrix change score psychosexual knowledge

test

Measure Correlation p

Age -.55 \.01

Gender (male) -.17 .37

Total IQ -.30 .17

Calibrated severity score ADOSa -.05 .83

Motivationb -.03 .89

Difficultyb .37 .05

Resistanceb .09 .66

Child manages to apply in their daily life, the

psychosexual knowledge that they acquired

during the Tackling Teenage Training (parent-

report yes)c

.13 .59

Pearson correlations with the change score of the psychosexual

knowledge test (post-training minus pre-training score)
a Available for N = 22 (73 % of total sample); Calibrated scores as

described in Hus and Lord (2014); Module 4
b Available for N = 28 (93 % of total sample); Trainer reported

about adolescent; 0 = not at all to 10 = very much
c Available for N = 21 (70 % of total sample)
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socialization) that is specifically tailored to the needs and

the difficulties that cognitively able adolescents with ASD

have and which offers them guidance and support in their

psychosexual development. As knowledge is a predictor of

healthy psychosexual behavior in typically developing

individuals (Ryan et al. 2007), the main aim of the current

systematic evaluation was to investigate whether knowl-

edge regarding psychosexual functioning increased after

participation in the TTT program, using a pre- post-training

design. In our sample of 30 11–19 year old adolescents

with ASD, overall psychosexual knowledge significantly

increased from pre-training to post-training. In addition we

explored if particular aspects of psychosexual knowledge

increased. Particularly, psychosexual knowledge regarding

sexual selfhood (i.e. sexual preference) and sexual behav-

ior (i.e. practical knowledge regarding foreplay) increased,

as each had at least 40 % of the adolescents improve their

knowledge on these items. When exploring which char-

acteristics influenced the increase in knowledge, it was

found that younger adolescents showed a larger increase in

psychosexual knowledge, as well as the adolescents that

were reported by their trainer to have more difficulty.

Moreover when exploring if parents perceived a transfer of

knowledge to adaptation of behavior, most parents reported

to perceive a transfer of the learned psychosexual knowl-

edge to every-day life.

Appropriate psychosexual knowledge may lead to

healthier decision making regarding psychosexual behav-

ior, thereby decreasing the risk adolescents may run.

Although, to our knowledge, no study has investigated if

psychosexual knowledge improves decision making

regarding psychosexual behavior in adolescents with ASD,

there are studies in typically developing adolescents which

supports this (Ryan et al. 2007; Zimet et al. 1992; Reitman

et al. 1996). Psychosexual knowledge of adolescents with

ASD significantly increased after taking part in the TTT

program, and may therefore improve the decisions that

adolescents with ASD make regarding their psychosexual

functioning. This hypothesis is speculatively supported by

our finding that most parents reported that they perceived

transfer of knowledge to adaptation of behavior in every-

day life.

Age and trainer-reported difficulty significantly corre-

lated with the change in total score on the psychosexual

knowledge test. There was a strong negative association

between age and the change in total score on the psycho-

sexual knowledge test. Thus, the younger the adolescent,

the more psychosexual knowledge was obtained over the

course of the TTT program. There was a moderate positive

relationship with trainer reported average level of difficulty

and the change in total score on the psychosexual knowl-

edge test. Thus the more difficulty the trainer estimated the

adolescent had with the total training program, the larger

the increase in total score on the psychosexual knowledge

test. This may mean that the training program might have

the most optimal outcome with respect to knowledge in

relatively young teenagers, potentially as they may have

been less exposed to psychosexual information or did not

learn as much from regular psychosexual information

sources and therefore have a lower score at the start

allowing more room to learn. In addition those that seem to

have greater difficulties with the total training program

according to their trainer, also show the most increase in

psychosexual knowledge. Potentially this may be because

those with the most difficulty have less knowledge at the

start of the training program or they may have misinter-

preted psychosexual information leading to incorrect

knowledge and therefore need to acquire more knowledge

or to improve previously learned incorrect knowledge.

However in our pilot study, the lack of power does not

allow for the more extensive analyses required to properly

analyze this. Therefore more research is needed to cor-

roborate these preliminary conclusions. A randomized

controlled trial would be better suited to investigate if

indeed the TTT program improves psychosexual function

on top of the effects of regular learning opportunities in

daily life (e.g. sexual education in schools, interaction with

peers, parents, and siblings, psychosexual experiences, and

information from online sources). In addition, a more

extensive assessment battery could be useful to investigate

which factors are related to the effectiveness of the training

program, as well as if and how the transferal of knowledge

to adaptation of behavior and skills in daily life takes place.

Due to the difficulties in social communication and

implicit learning of adolescents with ASD as well as their

limited amount of peer relations (Orsmond et al. 2004), a

formal training program, may be best suited to improve

their psychosexual functioning. In typically developing

adolescents, most psychosexual knowledge is acquired

from informal social sources, e.g. parents and peers (Stokes

et al. 2007; Brown-Lavoie et al. 2014). However, adoles-

cents with ASD may be less able—or less frequent in sit-

uations—to learn from informal social sources as

compared to their typically developing peers (Sullivan and

Caterino 2008; Stokes et al. 2007; Brown-Lavoie et al.

2014). Non-social sources, such as the media, which indi-

viduals with ASD use significantly more than those without

ASD (Brown-Lavoie et al. 2014), may provide incorrect or

over-romanticized information which could lead to more

inappropriate behavior (Collins et al. 2004). Therefore a

formal training program to improve psychosexual func-

tioning such as the TTT program, may be particularly

beneficial for psychosexual functioning in adolescents with

ASD. In this training program, informal social sources (e.g.

parents) are also included, since parents have unique

teaching opportunities within the daily lives of the
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adolescents. To stimulate such ‘co-teaching’ with the par-

ents, after each session the trainer of the TTT program

provides updates to the parents with information on the

topic that was covered in the session, the homework that

was assigned and strengths and difficulties that their child

displayed with the topic.

The TTT program is aimed at 12–18 year old boys and

girls with ASD and a total IQ of 80 or higher. However,

due to differences in gender, symptom severity and intel-

ligence within this group of adolescents with ASD, it can

be valuable to customize the training program to the

individual characteristics and needs of an adolescent with

ASD. Therefore, trainers of the TTT program were pro-

vided with a 2 day train-the-trainer in which they were

taught how to provide the training program in a standard-

ized way, with particular suggestions on how it can be

customized to the individual needs of the adolescent if

necessary. As part of the standardized protocol for research

it is imperative that all the sessions are covered, but given

the cognitive ability and personal behaviors, experiences,

contexts and particular interests of the adolescent, the order

of the sessions can be altered, supplementary text and/or

exercises can be included, or more time can be used to

discuss a particular topic. Currently, given the personal

intimate matters that the training program covers it is

provided individually, but an adapted version is being

created in order to provide the training program in the

classroom setting so that peers and teachers can be

involved in the learning process.

The current exploratory systematic evaluation has some

limitations, which require caution with interpretation of the

results. Firstly, the design was a non-controlled pre-training

and post-training design incorporated in a care-as-usual set-

ting, thus lacked a control group that did not undergo the

training program to compare outcomes. Secondly, the sample

size was relatively small and showed a large variety in diag-

nostic characteristics. Thirdly, our sample included very few

girls. Therefore we cannot generalize our findings to females

with ASD. Finally, the psychosexual knowledge test was used

in exactly the same version at pre-training versus post-training

assessment. The increase in knowledge may be the result of a

more general learning-effect or potentially some adolescents

sought out information after the pre-training assessment.

Therefore our results cannot be assigned definitely to the TTT

program. The current pilot study prepares and informs a more

elaborate randomized controlled trial, that allows us to

investigate the efficacy of the TTT program using a random-

ized controlled trial in a larger sample including more elabo-

rate measures, both parent- and self-report, on psychosexual

functioning (i.e. sexual behavior, sexual selfhood and sexual

socialization) in everyday functioning.

Although these limitations warrant caution when inter-

preting these preliminary results, findings seem to indicate

an increase in psychosexual knowledge after participation

in the TTT program. The training program had a high

coherence, and those who did drop out, did so because of

circumstantial reasons. As psychosexual knowledge has

been related to sexual behaviors in the general population

(e.g. Somers and Paulson 2000; Ryan et al. 2007) and both

knowledge and skills have been suggested to affect more

general psychosexual functioning (Hart-Kerkhoffs et al.

2009; Hénault 2006; Maniglio 2012), increasing the psy-

chosexual knowledge of adolescents with ASD seems to be

a valuable first step in preparing them to develop as sex-

ually healthy adults. The long-term effects as well as the

investigation if the training program is mostly beneficial

for deviant behavior or victimization should be investi-

gated in future research. Thus, the TTT program may be a

potential tool in assisting the healthy psychosexual func-

tioning of adolescents with ASD, although further research

is needed to replicate and elaborate the current findings.
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