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Abstract 

Background: Compulsive Sexual Behavior Disorder (CSBD) is characterized by 

sexual preoccupation and loss of control of sexual behaviors causing distress, 

negative consequences, and impairment. Despite its high prevalence, the 

condition is understudied in terms of background factors and treatment.  

Aims: The overall aim of this thesis is to investigate clinical characteristics with 

a specific focus on self-reported experience of interpersonal violence and various 

dimensions of impulsivity, and to evaluate treatment with naltrexone in help-

seeking men with CSBD. 

Methods: In Study I, 67 men with CSBD were compared with 40 healthy, age-

matched controls concerning interpersonal violence measured with the 

Karolinska Interpersonal Violence Scale (KIVS). In Study II, clinical, 

neurocognitive, and self-reported measures of impulsivity were compared 

between men with CSBD (n=20), a clinical control cohort with pedophilic 

disorder (n=55), and a healthy male control cohort (n=57).  

In Study III, 20 men with CSBD received four weeks of treatment with the opioid 

antagonist naltrexone, followed by a four-week follow-up phase. Adverse effects, 

adherence to treatment, and changes in compulsive sexual behavior were 

assessed. Study IV is an ongoing randomized controlled trial in which 80 

individuals with CSBD receive either naltrexone or the selective serotonin 

reuptake inhibitor (SSRI) fluoxetine for eight weeks, followed by a six-week 

follow-up phase. The primary outcome measure is Hypersexual Disorder: 

Current Assessment Scale (HD:CAS), also used in Study III. 

Results: In Study I, men with CSBD had higher scores on self-reports of 

exposure to violence in childhood and use of violence as adults, as well as higher 

KIVS total scores compared with healthy controls. Those who had made a suicide 

attempt (n=8, 12%) reported higher scores of sexual abuse in childhood as well 

as the highest value of total experience of interpersonal violence. In Study II, 

neurodevelopmental disorders were common in both clinical cohorts, both of 

which also reported more compulsive sexuality and attentional impulsivity than 

controls. Self-reported attentional impulsivity was the only independent positive 

predictor of compulsive sexual behavior. In Study III, despite initial adverse 

effects being common, naltrexone was found tolerable and the study procedures 

were feasible. Self-reported measures of compulsive sexual behavior decreased 

during treatment with naltrexone. 

Conclusion: Interpersonal violence may be related to suicidal behavior in 

CSBD; and attentional impulsivity is linked to the level of compulsive sexual 
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behavior. Screening for interpersonal violence and neurodevelopmental 

disorders should be part of routine assessment in disorders of problematic 

sexuality. Treatment with naltrexone was tolerable and might be a suitable option 

for treatment in CSBD if found efficacious in the ongoing randomized controlled 

trial. 

 



 

vi 

Abbreviations 

  

ADHD Attention-Deficit/Hyperactivity Disorder 

APA  American Psychiatric Association 

AUDIT Alcohol Use Disorder Identification Test 

ASRS Adult ADHD Self-Report Scale 

BIS Barratt Impulsiveness Scale 

CBT Cognitive Behavioral Therapy 

CSBD Compulsive Sexual Behavior Disorder 

CPT-II Conners’ Continuous Performance Test II 

C-SSRS Columbia Suicide Severity Rating Scale 

CTQ-SF Childhood Trauma Questionnaire – Short Form 

DSM Diagnostic and Statistical Manual of Mental Disorders 

DUDIT Drug Use Disorder Identification Test 

G-DIT Gambling Disorder Identification Test 

GnRH Gonadotropin-Releasing Hormone 

HADS Hospital Anxiety and Depression Scale 

HBI Hypersexual Behavior Inventory 

HD Hypersexual Disorder 

HD:CAS Hypersexual Disorder: Current Assessment Scale 

HDSI Hypersexual Disorder Screening Inventory 



 

vii 

ICD-11 International Classification of Diseases 11th Revision 

KIVS Karolinska Interpersonal Violence Scale 

KTA Karolinska Trial Alliance 

LH Luteinizing Hormone 

MINI Mini International Neuropsychiatric Interview 

MADRS-S Montgomery-Åsberg Depression Rating Scale – Self rating 

Mdn Median 

OCD Obsessive-Compulsive Disorder 

OR Odds ratio 

PeD Pedophilic Disorder 

SCS Sexual Compulsivity Scale 

SD Standard Deviation 

SmPC  Summary of Product Characteristics 

SSI Self-assessment of Sexual Interest 

SSRI Selective serotonin reuptake inhibitor 

UKU Udvalg for Kliniske Undersogelser side effect rating scale 

WHO World Health Organization 

WFSBP World Federation of Societies of Biological Psychiatry 



 

viii 

Sammanfattning på svenska 

Det som i dagligt tal kallas sexmissbruk heter i Världshälsoorganisationens 

(WHO) diagnosmanual Compulsive Sexual Behavior Disorder – direktöversatt 

blir det tvångsmässig sexuell beteendestörning. Tillståndet kännetecknas av att 

personen har svårt att kontrollera sexuella impulser vilket leder till repetitiva 

sexuella beteenden. Eftersom tvångsmässig sexuell beteendestörning är 

förknippat med lidande, negativa konsekvenser och funktionsnedsättning är det 

viktigt med ökad kunskap om tillståndet och ta fram fler behandlingsalternativ. 

Det finns som exempel svagt stöd för läkemedelsbehandling. Det övergripande 

syftet med avhandlingen är att 1) undersöka kliniska egenskaper, och 2) 

utvärdera behandling med läkemedlet Naltrexon hos hjälpsökande män med 

tvångsmässig sexuell beteendestörning.  

I studie I jämfördes självrapporterad erfarenhet av våld bland män med 

tvängsmässig sexuell beteendestörning och friska kontroller. Vi fann att de med 

tvångsmässig sexuell beteendestörning rapporterade mer utsatthet för våld i 

barndomen och användning av våld som vuxna jämfört med de friska 

kontrollerna. De som hade gjort ett självmordsförsök rapporterade de högsta 

nivåerna av interpersonellt våld.                                            

I studie II undersöktes olika dimensioner av impulsivitet. Vi jämförde tre 

grupper: 1) män med tvångsmässig sexuell beteendestörning, 2) män med 

diagnos pedofili och 3) en åldersmatchad kontrollgrupp. Vi kunde konstatera att 

neuropsykiatriska funktionsnedsättningar är vanligt bland grupperna med 

tvångsmässig sexuell beteendestörning och pedofili.  Självrapporterad bristande 

uppmärksamhet visade sig vara förknippat med graden av tvångsmässig 

sexualitet. 

 

I studie III fick tjugo män med tvångsmässig sexuellt beteendestörning 

behandling med Naltrexon, ett läkemedel som används för alkoholberoende och 

som verkar genom att påverka belöningssystemet. Deltagarna rapporterade 

mindre symtom på sexuell tvångsmässig beteendestörning under den fyra veckor 

långa behandlingsperioden och tolererade preparatet väl. Eftersom studien var 

relativt liten och saknade kontrollgrupp går det inte att dra några långt gående 

slutsatser men studien har legat till grund för en pågående större studie, delstudie 

IV i aktuell avhandling.                       . 

Syftet med den studien är att undersöka om Naltrexon är mer effektivt är 

Fluoxetin, ett antidepressivt preparat som idag används för behandling av 

tvångsmässig sexualitet nationellt och internationellt. De åttio deltagna kommer 

att tilldelas ett av preparaten genom lottning. Behandlingen pågår under åtta 

veckor och därefter sker uppföljning efter ytterligare sex veckor.  



 

ix 

Avhandlingens slutsatser är att man bör screena för erfarenhet av våld och 

neuropsykiatriska funktionsnedsättningar bland personer med tvångsmässig 

sexuell beteendestörning och att läkemedlet Naltrexon kan ha symtomlindrande 

effekt där avhandlingens sista studie syftar till att närmare undersöka det. 
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1. Introduction 

1.1 Compulsive Sexual Behavior Disorder – definition  
There has been a long debate on which etiological model to apply to individuals 

with uncontrollable, repetitive, and time-consuming sexual fantasies, urges, and 

behaviors leading to distress and significant impairment. Historically, concepts 

such as sexual compulsivity, sexual addiction, and hypersexual disorder (HD) 

have been proposed. Although the suggested diagnosis of HD was rejected by the 

American Psychiatric Association (APA) for inclusion in the Diagnostic and 

Statistical Manual of Mental Disorders Fifth Edition (DSM-5) (1), the criteria for 

HD encouraged clinicians and researchers to use the same nomenclature, 

screening instruments, and questionnaires to measure symptom severity.  

In response to evidence that uncontrollable sexual behaviors carry the risk of 

serious consequences including impact on patient health if left untreated (2), the 

World Health Organization (WHO) introduced Compulsive Sexual Behavior 

Disorder (CSBD) in the impulse control disorder section of the International 

Classification of Diseases 11th Revision (ICD-11) (3). CSBD shares many features 

with HD; symptoms include a persistent pattern of failure to control intense, 

repetitive sexual impulses or urges resulting in repetitive sexual behavior with 

negative consequences affecting multiple areas of life. However, it omits the 

coping factor to dysphoric mood states as well as stressful life events.  

Although not specified in the diagnostic criteria, reports of behavior include 

masturbation, use of pornography, and sex with consenting adults. Adverse 

consequences associated with compulsive sexual behavior include distress, 

unwanted pregnancies, sexually transmitted diseases, illegal behaviors, 

relationship problems, financial expenses, and occupational impairment. As in 

other mental disorders, the presence of distress and impairment are essential 

when making the distinction between a disorder and a nonpathological state. 

In the initial stages of planning and conducting this doctoral project, HD was the 

standard classification. During the planning stages of Studies II–IV, CSBD was 

defined and will therefore be used throughout. CSBD and HD criteria can be 

found in Table 1 and Appendix, respectively. 
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Table 1  
Criteria for Compulsive Sexual Behavior Disorder 

Compulsive Sexual Behavior Disorder is characterized by a persistent pattern of failure to control 
intense, repetitive sexual impulses or urges resulting in repetitive sexual behavior. Symptoms may 
include: 

i) Repetitive sexual activities becoming a central focus of the person’s life, to the point 

of neglecting health and personal care or other interests, activities, and 

responsibilities 

ii) Numerous unsuccessful efforts to significantly reduce repetitive sexual behavior 

iii) Continued repetitive sexual behavior despite adverse consequences or deriving little 

or no satisfaction from it  

iv) The pattern of failure to control intense sexual impulses or urges and the resultant 

repetitive sexual behavior is manifested over an extended period of time (i.e. 6 

months or more)  

v) Marked distress or significant impairment in personal, family, social, educational, 

occupational, or other important areas of functioning. Distress that is entirely related 

to moral judgment and disapproval of sexual impulses, urges, or behaviors is not 

sufficient. 

 

Exclusion criteria: diagnosis of paraphilic disorders 

1.2 Theoretical framework and classification of compulsive 

sexual behavior disorder 

CSBD is classified as an impulse control disorder in ICD-11, suggesting 

impulsivity to be a core trait of the disorder. At the same time the naming includes 

“compulsive”, indicating this feature to be of major importance. Nevertheless, few 

studies have explored impulsivity and compulsivity in CSBD, see 1.6.6 and 1.8.1. 

To add some confusion, research during the last decade – including functional 

neuroimaging and genetic studies – indicate a partial overlap with addiction 

disorders (see 1.6.3–4). Even now, there is an active debate within the research 

field regarding whether or not CSBD can be considered a behavioral addiction. 

Altogether, there is still need to understand mechanisms causing and 

contributing to the development of the disorder, which eventually will lead to a 

more distinct categorization of CSBD.  

While this field is evolving, the Integrated Model (see 1.8.4) (4) incorporates 

central features and suggested background factors (described in section 1.6) that 

aid in the current understanding of CSBD. 

1.3 Prevalence 

The different conceptualizations of problematic sexual behaviors have caused 

difficulties in prevalence measures, and with this reservation CSBD has been 

suggested to affect 3–6% of the population (5).  
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In a US national population-based survey (n=2,325) from 2018, 10.3% of men 

and 7.0% of women reported symptoms of CSBD. Those most likely to meet the 

cutoff score on the Compulsive Sexual Behavior Inventory were individuals with 

lower education, those with a high or low income, as well as sexual orientation 

and ethnic minorities (6). However, as discussed by Grubbs et al. (2020), self-

reports of compulsive sexual behavior may be influenced by moral aspects in ways 

that may complicate straightforward interpretations of prevalence. In addition, 

since it is not exactly clear what criteria were used for the historical estimate of 

3–6% of the population, and the diagnostic requirements for CSBD are 

restrictive, it has been suggested that the prevalence of CSBD is somewhat lower 

(2, 4). 

Most studies reporting on gender differences indicate a range of 8─22% of 

individuals with CSBD to be women (7, 8). Again, it should be noted that the 

majority are self-reported without meeting specific criteria for CSBD, hence the 

same limitations as previously discussed apply. 

1.4 Clinical characteristics; onset and psychiatric comorbidity 

1.4.1 Onset 

Men with CSBD have reported earlier debut of masturbation than controls (11.2 

vs. 13.0 years, p<0.001, Cohen’s d=0.8). There was nevertheless no significant 

change in age of first intercourse (9). It has also been reported that more than 

half of the patients seeking treatment experienced onset of problematic sexual 

behaviors before the age of 18 (10). In most studies, the mean age range of 

treatment-seeking individuals is 33─41 years (7, 10-16).  

1.4.2 Psychiatric comorbidity 

In general, there are high rates of psychiatric comorbidity in CSBD. The highest 

prevalence has been reported in a study of twenty-three men and two women 

seeking treatment for CSBD, of which 88% met the criteria for an ongoing Axis I 

psychiatric disorder as assessed with the Structured Clinical Interview for DSM-

III (15). A study from 2019 of 50 men with CSBD and 40 controls reported 

ongoing comorbidity in 43% of those with CSBD compared with 25% among 

controls, as assessed with the Structured Clinical Interview for DSM-IV (9). 

Nevertheless, different assessments for psychiatric comorbidity including the use 

of non-validated measures, development of new diagnostic manuals and criteria, 

and an inconsistent conceptualization of CSBD make it difficult to conclude how 

common psychiatric comorbidity is in CSBD. For example, ongoing major 

depression has been reported to affect a range of 15─31% of CSBD patients, 
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ongoing anxiety disorders 8─47%, and substance use disorders 14─29% (9, 13, 

15, 17). 

Overall, most studies point toward lifetime prevalence of major depression of 

approximately 40–60%, anxiety disorders 35–50% (with social phobia being the 

most common, affecting approximately 20–25%), substance use disorders 35–

45%, and previous suicide attempt 10–20% (9, 11, 15, 17-20). The prevalence of 

impulse control disorder (e.g. pathological gambling, kleptomania) has been 

reported at a range of 8─38%, although most report a prevalence under 20% (11, 

13, 15, 18, 21). Attention-deficit/hyperactivity disorder (ADHD) has been 

reported to affect approximately 17–23% (9, 11, 21, 22).  

Finally, it has also been reported that concomitant mood disorders in CSBD 

predict more sexual compulsivity as measured with the Sexual Compulsivity Scale 

(SCS), indicating that comorbidity may contribute to the severity of problematic 

sexual behavior and thus lead to greater risk of negative consequences (13). 

1.4.3 Paraphilic Disorder in CSBD 

CSBD involves normative sexual fantasies and behaviors, whereas the core 

symptom of a paraphilia is a non-normative sexual interest. A paraphilia is 

defined in DSM-5 as “any intense and persistent sexual interest other than sexual 

interest in genital stimulation or preparatory fondling with phenotypically 

normal, physically mature, consenting human partners” (1, p. 685). In addition 

to a paraphilic interest, a paraphilic disorder involves distress or impairment to 

the individual or harm to others.  

Historically, a non-paraphilic sexual preoccupation (conceptualized as 

hypersexuality, sexual addiction, or compulsive sexual behavior) has been 

referred to as a paraphilia-related disorder, and yet still little is known about the 

relationship between paraphilic disorders and CSBD (23). This comorbidity is 

nevertheless of vital importance when evaluating the severity of the disorders, 

including distress for the individual and risk for sexual reoffending (4). 

In a clinical cohort of men with CSBD (n=50), 50% were considered to meet the 

criteria of a simultaneous paraphilia according to ICD-10 (fetishism being the 

most prevalent), 70% reported coercive behaviors, and 81% reported the 

consumption of child sexual abuse material at least once in their lifetime (9). A 

retrospective study examining the medical records of 115 men with CSBD also 

reported 50% to meet criteria for at least one paraphilia (14). A lower estimate of 

concomitant paraphilia (less than 10%) was reported by 43 specialized sex 

therapists treating 97 men and women with CSBD in Germany. The fact that 

many patients were women could bias the prevalence among men with CSBD. 
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Concurrent pedophilia, sexual urges involving pre-pubertal children, was 

reported by 9% of the male sample (n=78), in line with previous reports of 6% in 

a clinical cohort of CSBD (n=36) (17).  

A high occurrence of lifetime compulsive sexual behaviors (characteristics which 

may not suffice to meet criteria for CSBD) has also been reported in men seeking 

treatment for paraphilic disorders. For example, in 206 males seeking treatment 

for paraphilia or CSBD, 86% of individuals seeking treatment for paraphilic 

disorders reported lifetime compulsive sexual behaviors (24). Data from 1,573 

individuals (1,454 men and 119 women) calling PrevenTell, the Swedish national 

helpline for individuals with self-identified compulsive sexual behavior and/or 

paraphilia, indicated ongoing patterns of CSBD in approximately 80% of 

individuals with voyeurism or exhibitionism (25). The prevalence of CSBD in 

those presenting pedophilic interest was somewhat less (65%). 

  

However, the spread in reported results and use of different measures of 

compulsive sexual behaviors makes it difficult to draw a conclusion about the 

exact prevalence of comorbidity. In addition, according to the diagnostic criteria 

in ICD-11, CSBD should not be diagnosed if the individual also meets the criteria 

for a paraphilic disorder. This problem is related to the ambiguity of the etiology 

and subsequent classification of CSBD. Nevertheless, this stipulation is clinically 

impractical – especially if the paraphilic interest has progressed in line with the 

deterioration of CSBD. Progression in CSBD is illustrated by the following 

example: a study of 60 males arrested for possession of child sexual abuse 

material obtained via the Internet and/or attempting to meet children via the 

Internet, revealed 24 (40%) to have at least a paraphilia, of which 8 (33%) also 

had indications of CSBD. Among those 36 who did not have a paraphilia, 12 (33%) 

had CSBD (26). A clinical judgement as to which is the primary and secondary 

disorder could be a practical solution in characterizing the disorders, as described 

by Raymond et al. (2003) (15). Nonetheless, in the evaluation of problematic 

sexual behaviors, both conditions must be assessed and interventions adapted 

accordingly. 

1.5 Differences regarding gender and sexual orientation 

1.5.1. Gender differences 

Only a few clinical studies have included women with CSBD and little is known 

about gender differences in regards to etiology, clinical presentation, and 

treatment. An assumption is that women are less prone to seek treatment, at least 

in subspecialized units addressing sexual behaviors. Indeed, data from 

PrevenTell revealed 8% of callers to be women (25). A review of publications 

related to CSBD published between January 1, 1995 and April 1, 2020 found 10 
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articles (2.7%) exclusively examining women, whereas almost half of all studies 

included only men (27).  

One study has explored differences in personality traits using the Revised NEO 

Personality Inventory in treatment-seeking women (n=31) and men (n=47) with 

CSBD (28). Women reported lower levels on the conscientiousness domain, more 

distrust toward others (T-score≥65, 51% of women; 15% of men), and higher 

levels of excitement seeking (T-score≥65, 42% of women; 9% of men). Several 

parallels emerged between the two groups, including similar levels of (high) 

impulsiveness, anxiety, depression, and difficulties coping with stress when 

compared with norming data. 

In a study involving questionnaires administered to 99 self-identified women 

with CSBD, there was a positive relationship between symptoms of CSBD as 

assessed by the Women’s Sexual Addiction Screening Test and depression as 

measured by the Beck Depression Inventory-II (r=0.534, p<0.001); the 

depression score accounted for 28.5% of the variance in compulsive sexual 

behaviors. Furthermore, there was a positive correlation between symptoms of 

CSBD and symptoms of alcohol abuse as evaluated with the Michigan Alcohol 

Screening Test (r=0.335, p=0.001) and drug abuse as evaluated with the Drug 

Abuse Screening Test (r=0.255, p=0.011) (29). These results were in line with an 

online sample (n=988) of women, with those scoring above the cutoff on the 

Hypersexual Behavior Inventory (HBI; 3.1%) reporting more sexual contacts 

under the influence of drugs and alcohol (48%) compared with women lacking 

indications of CSBD (17%) (30). 

In a network analysis of core symptoms of compulsive sexual behavior measured 

with the Hypersexual Disorder Screening Inventory (HDSI) in an online sample 

(n=3,028), psychological distress, negative emotions trigged by sexual fantasies 

and/or behaviors, and perceived loss of control were reported to be core 

symptoms in patients with indication of CSBD, regardless of gender. The 

indicator of frequency of pornography use was located on the peripheral node in 

all patients (31).  

In a study evaluating HDSI in men (n=64) and women (n=16) with self-identified 

compulsive sexual behavior, the most prevalent problematic sexual behavior 

reported by men was the use of pornography (82%), whereas in women 50% 

reported problematic use of pornography. The most frequently reported sexual 

behavior in women was engagement in sex with consenting adults (88%), in men 

the corresponding figure was 36% (7). 
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1.5.2 Sexual orientation 

In a survey focusing on sexual behaviors and risk taking in men who have sex with 

men (MSM, n=669), approximately 20% met the suggested cutoff on the SCS 

(32). The SCS has limitations described under measures (see 3.2.2), and this 

suggested prevalence of CSBD among MSM can be assumed to be somewhat 

lower. Nevertheless, a population-based study (n=18,034), suggested that non-

heterosexual men (e.g. gay, bisexual, or unsure of sexual orientation) had the 

highest indication of compulsive sexual behavior, including the highest scores on 

HBI. The hypothesis that belonging to a minority group is a stressor and 

contributing factor has been suggested (33). 

In a study comparing CSBD in treatment-seeking individuals, bisexual and gay 

men (n=37) reported a greater number of problematic sexual behaviors (M=3.9, 

SD=0.22) than heterosexual men (n=49, M=2.85, SD=0.19, p<0.001). In both 

groups, masturbation was the most prevalent problematic behavior (heterosexual 

82%; bisexual/gay 84%). Gay and bisexual men were more likely to report higher 

rates of casual sex (78%) compared with heterosexual men (45%, p=0.002). Half 

the sample met the criteria for an anxiety disorder and one third for a mood 

disorder, with no difference in the prevalence of psychiatric comorbidity between 

the groups (13).  

These studies suggest that sexual orientation minorities are at highest risk within 

the population to develop and maintain CSBD. This is highly relevant, since 

sexual orientation can influence whether or not the mental health professional 

classifies compulsive sexual behavior as a disorder. More specifically, in a study 

where mental health professionals (n=546, of which a majority psychologists or 

psychiatrists) were presented with a case vignette, the professionals showed less 

tendency to pathologize gay patients compared to heterosexual patients (34). 

1.6 Background factors  

Some background factors such as childhood sexual abuse and epigenetic changes 

have been suggested as crucial factors in the development of CSBD. 

1.6.1 Population prevalence of childhood sexual abuse 

In a meta-analysis exploring the global prevalence of sexual abuse before the age 

of 18, the rate was 18% for women and 8% for men (35). In line with this, data 

from WHO indicate a worldwide prevalence of 5–10% of males being victims of 

childhood sexual abuse (36). 

In a report from the National Centre for Knowledge on Men’s Violence Against 

Women (NCK) at Uppsala University of 5,681 women and 4,654 men, 13% of 

women and 4% of men reported they at some point during childhood (before the 
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age of 18) had been sexually abused in a manner that involved forcing, or 

attempting to force, oral, vaginal, or anal intercourse. Experiences of other sexual 

abuse (e.g. to have been forced to pose naked, to have been caressed sexually) 

were 27% among women and 11% among men, and even higher if applying the 

WHO’s definition of sexual violence1 (37). 

1.6.2 Prevalence of childhood sexual abuse in CSBD 

In a sample of 182 gay and bisexual men with CSBD, almost 40% reported being 

sexually abused as evaluated with the Childhood Trauma Questionnaire (CTQ). 

Approximately 60% reported a history of childhood physical abuse, however only 

childhood sexual abuse was a significant predictor of the level of compulsive 

sexual behavior (adjusted R2=11%) (38).  

The few clinical studies addressing adverse childhood events in CSBD patients 

have highlighted the association between CSBD and childhood sexual abuse, with 

a suggested overall estimate of 30% of CSBD patients experiencing childhood 

sexual abuse (17, 38). The impact of e.g. physical abuse is less studied (38). 

Childhood maltreatment in general is suggested to be associated with epigenetic 

and neurobiological changes, such as sensitization of stress system (i.e. the 

hypothalamic-pituitary-adrenal axis), reduced hippocampal volume, and 

amygdala hyperreactivity, and is considered a risk factor for the development and 

severity of several psychiatric disorders such as substance dependence and mood 

disorders (39-41). Moreover, early life adversity has been associated with greater 

risk of suicidal behavior (40, 41), even after controlling for impulsivity, a well-

known risk factor for suicidal behavior (42, 43). Notably, elevated levels of 

impulsivity trait as measured with the Barratt Impulsiveness Scale (BIS) were 

reported among individuals with a history of physical or sexual abuse (n=43, 

M=55) than those without such history (n=63, M=45, p=0.06). As there is an 

indication of elevated levels of childhood (sexual) abuse and psychiatric 

comorbidity in CSBD, the link with suicidality and impulsivity needs to be further 

explored in this population. 

The fact that childhood sexual abuse is more reported in women, while CSBD has 

been proposed to be more common in men, has not been widely explored or 

discussed within the CSBD research field. One hypothesis suggested by Aaron 

regarding gender differences is that (younger) age of onset of victimization could 

                                                             
1 “Any sexual act, attempt to obtain a sexual act, unwanted sexual comments or advances, or acts to 

traffic, or otherwise directed, against a person’s sexuality using coercion, by any person regardless of 

their relationship to the victim, in any setting, including but not limited to home and work.” 
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be of importance in the development of CSBD (44). More research is thus 

required to determine possible associations. 

1.6.3 Neuroimaging findings in CSBD 

Only a few neuroimaging studies have been conducted exploring CSBD. Many of 

these studies have a limited sample size, only include men, and did not adequately 

control for confounders (e.g. comorbid conditions such as substance use 

disorders), hence results should be interpreted with caution. Nevertheless, there 

is some consistency in reports showing increased sexual cue reactivity of the 

ventral striatum (45, 46). For example, increased reactivity of the ventral 

striatum during the anticipation (“wanting”) of erotic stimuli was reported in a 

study of 28 men with CSBD with no other psychiatric disorder when compared 

with 24 controls. Furthermore, no between-group ventral striatal reactivity was 

observed in the reward phase (“liking”) when showing erotic pictures. The 

authors conclude that the response pattern is consistent with theories of incentive 

motivation in substance dependence (45). 

Another study reported similar results for men with CSBD without a history of 

behavioral/substance addictions (n=19); participants had a stronger activation of 

the dorsal anterior cingulate, ventral striatum, and amygdala when shown sexual 

video cues compared with healthy controls, again highlighting the association 

between subjective sexual desire (“wanting”) and liking in CSBD (46). Another 

study found that the dorsal anterior cingulate habituated more rapidly in 

response to sexual cues in CSBD men (n=22) than in the comparison group 

(n=40) (47). 

Finally, another study also found increased amygdala activation when shown 

sexual cues in men with (n=20) and without CSBD (n=20). They also observed 

decreased connectivity between the prefrontal cortex and the ventral striatum, 

indicating less cognitive control of the reward circuit in CSBD (48). 

The observation of stronger activation of the amygdala, dorsal anterior cingulate, 

and ventral striatum are similar to findings observed in substance use disorders. 

The dorsal anterior cingulate is an important target for dopamine projections 

from the substantia nigra and ventral tegmental area, tracking salience signals. 

The dorsal anterior cingulate has projections to the ventral and dorsomedial 

striatum, implicated in the evaluation of reward and motivation process. 

Furthermore, the dorsal anterior cingulate has reciprocal connections to the 

amygdala and thereby receives information on emotional stimuli. Thus, the 

dorsal anterior cingulate is suggested to be of importance in reward expectation 

in CSBD (46). The nucleus accumbens, located within the ventral striatum, is 

central in mediating the reinforcement effects (49).  
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The connection with dopamine pathways has, in addition to the findings stated 

above, also been linked to the reported increased risk of developing compulsive 

sexual behaviors in Parkinson’s disease when treated with dopamine agonists 

(50). In addition to dopamine pathways, it has been suggested that serotonergic 

pathways may contribute to the development and maintenance of CSBD (51). 

Information on the role of serotonin is primarily based on results of 

pharmacological treatment described further in section 1.7.2. (52).  

Brain injuries of the temporal and frontal lobe caused by trauma or neurological 

disorders have resulted in behaviors that might be termed hypersexual or sexually 

compulsive, with frontal injuries pointing towards disinhibition whereas 

temporal lobe lesions can cause higher sexual drive (53). Although not stated as 

an exclusion in the ICD-11 diagnostic criteria, these conditions should not be 

regarded as CSBD (4). Hence, a medical evaluation focusing on etiological factors 

(differential diagnostic) between inappropriate or excessive sexual behavior and 

CSBD should always be made. 

1.6.4 Epigenetic and biological findings 

The current knowledge in this area is scarce, consisting primarily of data from a 

Swedish research team with data on 67 men with CSBD and 39 healthy controls 

(the same cohort as presented in Study I in this thesis). 

In short, there are some indications of dysregulation (hyperactivity) of the 

hypothalamic-pituitary-adrenal axis in men with CSBD based on results on the 

dexamethasone suppression test (19), as well as epigenetic changes to the 

corticotrophin-releasing hormone gene (reduced level of methylation)(54). The 

authors suggest that this dysregulation mediates the negative affective responses 

to stress, leading to a spiral of craving and relapse. Furthermore, another study 

investigating epigenetic changes reported distinct different methylated sites in 

DNA methylation analysis of peripheral blood. The observed shift of expression 

of the specific miRNA (MIR4456) is preferably expressed in the amygdala and 

hippocampus and involved in oxytocin signaling pathways (55). In regards to 

other hormonal influences, higher luteinizing hormone (LH) levels have been 

reported in men with CSBD compared with healthy controls, whereas there were 

no differences in testosterone levels (56). 

1.6.5 Impulsivity  

The concept of impulsivity is described as “a predisposition toward rapid, 

unplanned reactions to internal or external stimuli without regard to the negative 

consequences of these reactions to the impulsive individual or to others”(57). The 

construct of impulsivity is complex and multidimensional; the different 
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dimensions can be assessed by different approaches such as questionnaires as 

well as performance on neurocognitive tasks (58). 

Historically, different subcomponents within trait impulsivity have been 

suggested; one well-recognized model includes four facets (59): 1) urgent, 

impulsive actions under the influence of emotions; 2) (lack of) premeditation, 

acting on a spontaneous impulse without regard for consequences; 3) (lack of) 

perseverance, (lack of) ability to remain focused on boring tasks; and 4) sensation 

seeking. However, there are several other models of trait impulsivity and, as 

presented in a review by Vassileva et al (2019). Two broad dimensions have 

increasingly been recognized: 1) impulsiveness (spontaneous/unprepared), and 

2) sensation seeking. In contrast to these impulsive personality traits, state 

impulsivity is regarded as more sensitive to fluctuations and more influenced by 

environmental factors. 

Neurocognitive tests most often assess two main domains: motor impulsivity and 

impulsive choice. Motor impulsivity can be assessed by tasks such as inhibiting a 

proponent response, or canceling an already initiated response, whereas 

impulsive choice is more sensitive to delay of rewards; tasks can include choosing 

between short-term or long-term gains and losses. Greatly simplified, the most 

implicated structures related to motor impulsivity include the motor and orbital-

frontal cortex, whereas impulsive choice involves more decision-making 

processes, with essential brain structures being e.g. the amygdala, the nucleus 

accumbens, and the dorsal striatum (60, 61). The dorsal striatum is essential in 

evaluating information about the outcomes to allow more frequent optimal 

choices (62). 

Self-reported impulsivity and neurocognitive tasks have been shown to be 

related; impulsiveness correlates with motor impulsivity, and sensation seeking 

with reward-sensitive measures. Finally, although impulsivity per se is a well-

recognized risk factor for substance use disorders, authors have noted a need to 

consider whether specific facets of impulsivity indicate vulnerability for different 

substance misuse profiles (e.g. drug preference or specific behaviors) (58, 63). 

Correspondingly, exploring specific facets of impulsivity could further aid in the 

understanding of CSBD.  

1.6.6 Impulsivity in CSBD 

Despite the recent categorization among impulse control disorders, few studies 

have explored impulsivity in CSBD. One of the first studies of neurocognitive 

functioning assessed with Go/No-go tasks and BIS indicated that men with CSBD 

are highly impulsive and inattentive compared with healthy controls, though the 

results of that particular study may have been influenced by the high rate of a 
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history of substance dependence and included only 8 participants in each cohort 

(64). Another study also measuring self-rated trait impulsivity with BIS in 47 men 

with CSBD indicated higher impulsivity levels (M=68) than healthy volunteers 

(n=38, M=60, p<0.001, Cohen’s d=0.83) (9). 

However, it has been proposed that the assumption regarding impulsivity in 

CSBD cohorts is biased by the high prevalence of ADHD (22), and the use of 

sexual behaviors as a coping mechanism for distress may reflect ADHD-related 

issues, rather than the individual being influenced to engage in sexual behaviors 

solely as a result of impulsivity. A non-clinical study (n=14,043) has explored this 

correlation and indicated that the 6-item ADHD Self-Report Scale (ASRS v1.1 

Part A) had a positive moderate association with the HBI in men and women 

(β=0.5; β=0.43; both p<0.01), which explains 20–25% of the variance in 

compulsive sexuality (65). A study from the same authors, again exploring the 

impact of the HBI but instead using the impulsivity measure Impulsive Behavior 

Scale (UPPS-P), indicated a positive association (β=0.43, p<0.01) and an 

explained variance of 21% (66). 

A few studies have explored executive functions in CSBD in the absence of 

substance-related disorders or ADHD (67), or even any comorbidity (16) which 

would likely influence the results. In the first study, the majority of CSBD patients 

reported some level of difficulty in executive functioning, however 33% did not 

meet the suggested clinical cutoff on any of the Behavior Rating Inventory of 

Executive Function – Adult Version (BRIEF-A) subscales. A regression analysis 

revealed that the Initiate subscale (measuring difficulties in starting activities, 

creating ideas, and problem-solving strategies) was the most predictive of 

compulsive sexuality as measured with HBI (β=0.39, p<0.001, R2=0.16). Thus, 

men with CSBD may exhibit impulse control difficulties in specific contexts, 

although these difficulties may not be present in all CSBD patients. 

In summary, there are indications of high impulsivity in CSBD, however it is still 

unclear whether impulsivity is an integrated part of the diagnosis, is represented 

in possible subtypes or contexts (e.g. sexual), or is primarily related to 

comorbidity (e.g. ADHD). 

1.7 Treatment of CSBD 

In a comprehensive review of the published literature about CSBD from the last 

25 years (27), only 13 empirical studies focused on treatment of CSBD, although 

there are a few more if case reports and case series are included. Nevertheless, 

only three randomized controlled trials evaluating CSBD treatment have been 

published: one of pharmacological treatment (68) and two of psychotherapy (69, 
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70). Furthermore, as highlighted by the authors of the review, there is an almost 

complete absence of treatment studies among women with CSBD. 

1.7.1 Pharmacological treatment of CSBD 

Only a few studies – mainly case reports and small open trials – have reported on 

efficacy and tolerability of specific pharmacological treatments in CSBD. The 

preparations have typically been selective serotonin reuptake inhibitors (SSRIs), 

testosterone-lowering drugs, or the opioid antagonist naltrexone, all further 

described in separate sections below. Discrepancies in inclusion criteria, 

participants being exclusively men with mixed participant characteristics, 

heterogeneity in methodology, spread in outcomes, and paucity of controlled 

studies make it difficult to draw conclusions from these reports. 

In order to aid clinical decision making, The World Federation of Societies of 

Biological Psychiatry (WFSBP) has provided guidelines for pharmacological 

treatment. The guidelines focus primarily on paraphilic disorders but also include 

studies with participants presenting overlap with CSBD characteristics (23, 71). 

The treatment algorithm is primarily based on reports from forensic settings and 

the suggestions are mainly based on risk levels for committing sexual crimes. 

Psychotherapy is proposed as a first step for low risk individuals, and if results 

are unsatisfactory, the next step includes SSRIs (highest evidence for fluoxetine 

and sertraline). The use of testosterone-lowering agents is suggested for 

individuals with moderate-high risk for sexual violence. Hormonal treatment is 

potentially unsuitable for help-seeking individuals with conventional CSBD 

despite a lack of response to SSRIs or psychotherapy, see further below. As in 

other mental disorders, this raises questions about individualized 

pharmacological treatment taking into account factors such as psychiatric 

comorbidity, patient preferences, and possible adverse effects. Naltrexone is not 

included in the WFSBP treatment algorithm. 

1.7.2 Specific agents: Selective Serotonin Reuptake Inhibitors 

(SSRIs) 

Paroxetine and fluoxetine are agents that have been reported to reduce sexual 

compulsivity in case reports/case series in CSBD and/or paraphilic disorders in 

outpatient settings (12, 52). For example, paroxetine was observed to reduce both 

time spent on pornography and anxiety in three patients with CSBD, however 

new compulsive sexual behaviors appeared after three months (52). As 

mentioned, only one randomized double-blind placebo-controlled trial has 

examined the efficacy of an SSRI (citalopram 20─60 mg/day for 12 weeks) in 28 

gay and bisexual men with non-paraphilic CSBD (68). The men who received 

citalopram reported a significant reduction in sexual drive (measured on a 6 point 

Likert-scale), frequency of masturbation, and hours spent on viewing 
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pornography. However, there was no significant change in the main outcome 

measure, an adapted form of the Yale-Brown Obsessive-Compulsive Scale 

(YBOCS-CSB). The authors only described sexual adverse effects, of which 

delayed ejaculation was significantly more often reported by those assigned 

citalopram. 

The suggested mechanism of SSRIs in CSBD is decreased amygdala reactivity, 

resulting in less anxiety and compulsive use of sexual behaviors (52), as well as 

having an impact on sexual functions such as libido (71). Furthermore, an 

increased level of serotonin is suggested to enhance impulse control (4). 

Nonetheless, with no randomized and controlled replication studies of SSRIs, the 

possible effects in CSBD warrant further study.  

1.7.3 Specific agents: Testosterone-lowering drugs 

Testosterone-lowering drugs such as cyproterone acetate and gonadotropin-

releasing hormone (GnRH) agonists have been recognized to decrease the 

frequency and intensity of sexual desire and subjective sexual arousal (71). 

Cyproterone acetate is a synthetic progestogen which acts as a competitive 

inhibitor on the androgen receptor both peripherally and in the brain. It also 

decreases the release of LH, thereby lowering circulating testosterone levels (72). 

GnRH agonists stimulate GnRH receptors, initially causing a distinct rise in LH, 

though through feedback mechanisms this will cause a downregulation of the 

GnRH receptor, leading to suppression of LH synthesis and secretion, thus 

reducing testosterone release (73). The use of these agents is however combined 

with high rates of adverse effects such as bone mineral loss, blood pressure 

variation, weight gain, elevated liver enzymes, and gynecomastia (71). No 

controlled study has yet investigated the efficacy of these agents in CSBD alone. 

Therefore, and according to WFSBP guidelines, these agents are primarily 

reserved for paraphilic disorder characterized by deviant sexual desire and 

arousal which predispose to risky sexual behaviors, i.e. patients primarily seen in 

a forensic context. As further highlighted by Briken (2020), in CSBD without 

comorbid paraphilic disorders the use is restricted to exceptional cases with 

severe CSBD and only used for a temporary period (4). 

1.7.4 Specific agents: Naltrexone 

The opioid antagonist naltrexone – indicated for treatment of alcohol 

dependence – has also been reported as an agent that may reduce both urges and 

behaviors associated with compulsive sexuality. More specifically, this hypothesis 

is based on case reports (74-77), a review of the medical records of 19 males with 

CSBD that reported a reduction in symptoms when naltrexone was added to other 

psychotropic medications (74), and an open trial of sexual offenders (78). In the 

latter, naltrexone was used in the treatment of 21 adolescent sexual offenders 
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reporting high levels of sexual urges and behaviors such as 1) masturbating ≥3 

times per day, 2) being unable to control sexual arousal, 3) spending more than 

30% of awake time in sexual fantasies, or 4) impaired functioning due to sexual 

preoccupation. A 30% decrease in the self-reported criteria that lasted for at least 

four months was considered a positive result and was reported by 15 of the 21 

participants. It should be pointed out that the individuals had a history of various 

socially deviant sexual behaviors, with child sexual abuse being most common, as 

well as presenting substantial comorbidity and receiving concomitant 

pharmacological treatment which impacted the generalizability to CSBD alone. 

The dosage of naltrexone has typically been 50–200 mg, with most of the above 

studies indicating an effect at a dose of 100 mg or more. In Sweden, naltrexone is 

recommended in the treatment of alcohol dependence at the dosage of 50 mg per 

day.   

1.7.5 The mesolimbic reward circuit and pharmacology of 

naltrexone  

Naltrexone’s mechanism of action lies within in the mesolimbic reward circuit, 

which was briefly covered in the section of neuroimaging findings in CSBD. 

Components of the reward circuit include the prefrontal cortex, amygdala, ventral 

tegmental area, and the nucleus accumbens. The amygdala allocates an 

unpleasant or enjoyable emotion to a stimulus, whereas the prefrontal cortex 

determines the behavioral response using glutamatergic projections (75).  

Dopamine is an essential neurotransmitter within this circuit. In a “non-

rewarding state” the release of γ-aminobutyric acid (GABA) from interneurons in 

the ventral tegmental area inhibits the activation of dopamine neurons in the 

ventral tegmental area projecting to the nucleus accumbens. In other words, the 

interneurons mediate suppression of dopamine release in nucleus accumbens 

when not exposed to a rewarding stimulus.  

Neuromodulators (e.g. opioids) modify dopaminergic activity when the 

individual is exposed to a rewarding stimulus. The underlying mechanism is a 

decrease in the release of GABA when opioids bind to the receptors on the 

interneuron. As the suppressive function of the interneuron is obstructed, an 

increased dopamine signaling from the ventral tegmental area to nucleus 

accumbens is mediated. In addition to the µ (mu) and δ (delta) opioid receptors 

on GABAergic neurons in the ventral tegmental area, there are also opioid 

receptors on the nucleus accumbens itself that directly interfere with dopamine 

release.  
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In a sexual context, opioids contribute to the euphoria of orgasm, and eventually 

lead to a refractory period with impaired sexual function. Similarly, the 

accumulation of opioids (e.g. seen in chronic opioid users) produces erectile 

dysfunction, less sexual desire, and delayed ejaculation (79).  

Naltrexone is a non-selective opioid antagonist (i.e. competitively blocks µ, δ, and 

κ-opioid receptors), leading to both an increased transmission of GABA and 

subsequent reduction in dopamine signaling from the ventral tegmental area to 

the nucleus accumbens, as well as a direct influence on the dopamine signaling of 

the nucleus accumbens (80). The overall effect is the prevention of reinforcement. 

It has been reported that 50 mg naltrexone was sufficient to produce near-

complete inhibition of the µ-opioid receptor in alcohol dependent individuals. 

The inhibition of the δ-opioid receptor showed greater variance across patients 

and may contribute to individual differences in treatment outcomes for 

naltrexone (80).  

1.7.6 The use of naltrexone in other contexts  

Naltrexone has been reported to reduce cravings and increase time to relapse in 

heavy drinking in patients with alcohol dependence (81). More specifically, the 

main results of a Cochrane meta-analysis indicate that naltrexone reduced the 

risk of heavy drinking to 83% of the risk in the placebo cohort (RR=0.83, 95% CI 

0.76; 0.90). Furthermore, the number needed to treat (NNT) for return to heavy 

drinking was 9 (95% CI 6.66; 14.28) (81). One of several predictors of positive 

response is high levels of craving (82). 

The mean elimination half-life of oral naltrexone is 3–4 hours, whereas that of 

the main metabolite 6-β-naltrexol is 13 hours (82, 83). Post-treatment 

evaluations of naltrexone in alcohol dependence indicate that the therapeutic 

effect declines, although the effects on heavy drinking (14% lower risk than 

placebo) still reached statistical significance 3–12 months after discontinuation 

of treatment (81). 

Naltrexone has also been reported to reduce cravings and amphetamine use in 

amphetamine-dependent individuals when compared with placebo (84), as well 

as demonstrating effectivity in a 12-week study in 77 individuals with pathological 

gambling (effects included fewer gambling urges and gambling behaviors) when 

compared with those assigned placebo (85). Indeed, meta-analyses suggest 

naltrexone to be effective in the treatment of pathological gambling (86, 87). 

The most common adverse effects of naltrexone in alcohol dependence are 

gastrointestinal (e.g. nausea reported by approximately 10%), sedative effects, 
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and headache (approximately 7%) (81, 88). Withdrawal from trials due to adverse 

effects was reported for one out of 50 patients, indicating high tolerability among 

alcohol-dependent persons (81). In the above placebo-controlled trial in 

pathological gambling, most adverse effects were mild-moderate, with nausea 

and headache being the most common (85). 

1.7.7 The proposed pharmacodynamics of naltrexone in CSBD 

As previously discussed, only a limited number of studies have focused on 

neurobiological mechanisms in CSBD. However, since 1) available data suggest 

some degree of involvement of the mesolimbic reward circuit, and 2) naltrexone 

blocks the capacity of opioids to promote dopamine release in response to reward 

in the same circuit, theories regarding the mechanism of action of naltrexone in 

CSBD are based on assumptions of similar mechanisms (75, 78). In theory, 

gradual desensitization could manifest as a reduction in pleasurable effects and 

eventually cause the individual to be less engaged in sexual behaviors, hence 

regaining control of their sexuality. 

1.7.8 Psychotherapy for CSBD 

Scientifically evaluated psychological treatment programs for CSBD are often 

manual based, following the principles of Cognitive Behavioral Therapy (CBT) or 

Acceptance and Commitment Therapy (ACT).  

These therapies focus on strategies to enhance sexual self-control and reduce 

problematic sexual behaviors with the goal of reduced distress, negative 

consequences, and impairment. Common interventions include functional 

behavior analysis (aimed at raising awareness of the incentives for, and function 

of, sexual behaviors), impulse control skill training (e.g. mindfulness techniques), 

cognitive restructuring, and relapse interventions. Interventions may also 

promote healthy sexual habits in consenting adults (4, 89).  

One randomized waitlist control trial from our research center showed a decrease 

in CSBD symptoms as measured with the Hypersexual Current Assessment Scale 

(HD:CAS) in those assigned CBT (n=70, HD:CAS 9.1 to 5.5), compared with those 

in the control cohort (n=67, HD:CAS 9.1 to 8.8), with a medium effect size 

(p<0.05, Cohen’s d 0.66) (69).  

There are different opinions regarding initial sexual abstinence, and as 

highlighted in a review of treatment for CSBD, 12-step addiction-related models 

emphasize sexual abstinence with the exception of activity with a consenting 

partner (90). According to the authors of the review, there is also a view within 

the 12-step model that the individual is affected by a chronic incurable disease 

and that the person therefore lacks control over their sexuality. 
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1.8 Compulsivity, Impulsivity, or Addiction – which model 

applies in CSBD? 

As noted, CSBD has historically been referred to as a compulsive disorder related 

to obsessive-compulsive disorder (OCD), an impulse control disorder, and an 

addiction disorder. 

1.8.1 Compulsivity 

The obsessive-compulsive theory originates from the notion that OCD and CSBD 

both involve intrusive thoughts (obsessions) as well as compulsions with the goal 

to reduce anxiety (91, 92). There are also indications that both conditions seem 

to improve on SSRIs, see section 1.7.2. In a clinical cohort of OCD (n=539), 

approximately 6% had a lifetime prevalence of CSBD. Patients with concurrent 

CSBD were also more likely comorbid with other impulsive disorders and mood 

disorders, but not with substance-related disorders – contradictory to most 

findings in CSBD, as previously presented (93).  

The neurological mechanism of OCD is mediated partly through different 

pathways than those suggested in CSBD; in OCD, abnormities are attributed 

within the cortical-striatal-thalamic circuitry, the orbital-frontal cortex, the 

dorsal anterior cingulate, and amygdala (94). Different reinforcement 

mechanisms have also been suggested (positive reinforcement in CSBD; negative 

in OCD)(95) and focus on anxiety relief based in the present in CSBD rather than 

the use of behaviors to preventing a future event in OCD (96).  

1.8.2 Comparing impulsivity and compulsivity 

Barth and colleagues suggested CSBD to be an atypical impulse control disorder. 

This was motivated through the DSM-III criteria for Impulse Control Disorders, 

which can be summarized as the individual being unable to resist an impulse or 

temptation (planned or non-planned), with an increasing tension before 

committing the act, and pleasure/release at the time of committing the act. 

Furthermore, self-reproach or guilt may or may not be present after the act. The 

addition of the term atypical is related to the core criteria that the act should be 

harmful to the individual or others, which is sometimes the case in CSBD 

although this may not be apparent (96). The authors also explicitly refer to the 

statement in DSM-III that excessive engagement in some activities (e.g. gambling 

and sexual behavior) are sometimes referred to as “compulsions”; this is 

incorrect, as the individual experiences pleasure from the particular activity.  

In regard to similarities between impulsivity and compulsivity, repetitive 

engagement in behaviors resulting in impairment or interference with obligations 

are indeed core traits in both (96). There are numerous differences to be pointed 
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out. Firstly, compulsivity an OCD trait is more linked to high harm avoidance (e.g. 

avoidance of risk), whereas impulsivity is more linked to low harm avoidance (e.g. 

gain or benefit). Secondly, in impulsivity, tension release, arousal, and pleasure 

are common feelings before committing the act, whereas in OCD the ego-dystonic 

feelings preceding the act are different (e.g. urge to reduce an anxious mental 

state). However, it has been suggested that these motivational processes in 

impulsive behaviors might change over time to become more ego-dystonic and 

resemble both OCD and addictive disorders (97). The presence of more impulsive 

traits in the progression of OCD has also been suggested; a shift from the 

compulsive components associated with the dorsal striatum (e.g. the caudate and 

putamen) to the impulse components of the ventral striatum (e.g. nucleus 

accumbens and ventral tegmental area) (98). 

Regarding pharmacological treatment, the use of SSRIs is gold standard in the 

treatment of OCD, indicating involvement of the serotonin system. With some 

major simplification, the literature also suggests lower serotonin transmission in 

impulsivity (99) and SSRIs have been reported useful in case reports of impulse-

control disorders (97).  

The role of dopamine transmission and impulsivity is complex; mixed results 

have been reported, for example impulsive behaviors in Parkinson’s disease 

induced by dopamine-releasing treatment, whereas in ADHD the opposite effect 

has been reported (99). Possible explanations include an inverted-U response of 

dopamine levels, a critical modulation role of serotonin, or that studies have 

focused on different aspects of impulsivity. Some antipsychotic drugs have 

demonstrated efficacy when used as an adjuvant to SSRI therapy in OCD (97), 

however the role of these agents in impulse-control disorder is less clear. 

In summary, there are indications of a partial overlap in neural circuits in OCD 

and impulse control disorders. 

1.8.3 Compulsivity, Impulsivity, or Addiction – which model applies 

in CSBD? 

Current neurobiological findings in CSBD indicate some overlapping features 

with substance dependence (see 1.6.3–4), as do the behavioral aspects such as 

continued behavior despite distress or negative consequences. Furthermore, 

strong impulses or urges to engage in repetitive behaviors are core features of 

substance dependence, and the comorbidity with substance use disorders is also 

fairly high (see 1.4.2). 

In contrast, it has been suggested that strong impulses or compulsions could be 

regarded as separate from addictions since in impulse control disorders (e.g. 



Introduction 

20 
 

kleptomania) the assumption is that the pathology lies primarily within the 

individual (here: sexuality), whereas in dependence disorders the pathology is 

typically associated with additional features caused by the substance, including 

tolerance and withdrawal (27). Nevertheless – and partly related – patients with 

CSBD often report accentuation or habituation of sexual behaviors (e.g. use of 

more hard-core pornography) over time (100). 

Regarding pharmacological treatment, naltrexone is the drug of particular 

interest in this thesis; it acts in the reward circuit of the brain and is widely used 

for the treatment of substance use disorders, as well as demonstrating promising 

results in placebo-controlled trials of pathological gambling. The efficacy of SSRIs 

in this group, as well as in substance dependence without comorbid depression, 

is absent (86, 87, 101). 

The use of opioid antagonists has been associated with anxiety exacerbation and 

unchanged compulsive symptoms when added to an SSRI in a placebo-controlled 

crossover study of 10 participants with OCD (102).  

Naltrexone has demonstrated a statistically significant reduction in stealing urges 

and behavior in a double-blind trial of 25 persons with kleptomania (103). 

However, there is limited data available on naltrexone – making it difficult to 

draw any conclusion on its effect in impulse-control disorders.  

Research suggests two subgroups of CSBD: individuals primarily presenting with 

increased anxiety components mediated by increased amygdala reactivity and 

individuals with increased cue reactivity in the ventral striatum. It has been 

suggested that these potential subgroups of individuals are sensitive to specific 

pharmacological treatment; individuals more prone to use sex as a way of coping 

with anxiety are more likely to respond to SSRIs, while those more driven by cue 

reactivity due to increased ventral striatum reactivity are more likely to respond 

to naltrexone (90). 

In summary, it is challenging to make a distinction between compulsivity, 

impulsivity, and addiction, as there are overlaps between these constructs as well 

as between responses to treatment (see Table 2). Since CSBD research is still in 

its infancy, the most correct conceptualization of CSBD has yet to be established.   
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1.8.4 An integrated model of CSBD 

An integrated model based on previous suggested models of CSBD (e.g. Dual 

Control Model and Sexual Tipping Point Model) has been proposed in the 

understanding and therapeutic approaches to CSBD (4). In short, the model 

suggests individuals with CSBD have an imbalance in inhibitory and excitatory 

functions. The lack of inhibition is presented as a lack of sexual self-control which 

is suggested to relate to lower serotonergic transmission. Increased excitation 

might be associated with both positive and negative reinforcement with the use 

of sex as a coping strategy to reduce negative mood states. Habituation presents 

as an increase in sexual behaviors but a decrease in satisfaction. Dopamine is 

suggested to be an essential neurotransmitter in this excitatory imbalance. 

Altogether, these behaviors lead to increased sexual impulses and repetitive 

sexual behavior. As previously discussed, the origins of this imbalance are 

suggested to include genetic vulnerability, sexual and physical abuse, and 

epigenetic changes. 

1.8.5 Current knowledge gap 

Although the research field is evolving, there is still a need to examine specific 

facets of CSBD as well as to understand the mechanisms causing and contributing 

to the development of CSBD.  

For example, childhood maltreatment is considered a risk factor for the 

development of psychiatric symptoms and suicidal behavior, as well as 

impulsivity (the latter also a known isolated risk factor for suicidal behavior). 

Accordingly, there are indications of a higher prevalence of childhood (sexual) 

Table 2 

Simplified Summary of Suggested Implicated Brain Structures in OCD, Dysregulated 

Impulse Control, the Mesolimbic Pathway, and CSBD 

Brain structure OCD Dysregulated 

impulse control 

Mesolimbic 

reward circuit 

CSBD 

Ventral striatum (i.e. 
nucleus accumbens) 

Yes Yes Yes Yes 

Amygdala Yes Yes Yes Yes 
Dorsal striatum Yes Yes   
Orbital-frontal cortex Yes Yes Prefrontal cortex  

Dorsal anterior 
cingulate 

Yes   Yes 

Ventral tegmental area   Yes  
Indication of positive effect of naltrexone  
 No Unclear Yes Unclear 
Indication of positive effect of SSRI 

 Yes Unclear No Preliminary 
yes 
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abuse as well as psychiatric comorbidity, impulsivity, and suicidality in CSBD. 

The integration of experiences of violence (not limited to sexual), suicidality, and 

impulsivity has not yet been fully evaluated in patients with CSBD. 

Impulsivity is of particular interest as 1) there are indications that impulsive traits 

and ADHD are common in CSBD, 2) impulsivity is central in the 

conceptualization of CSBD as an impulse-control disorder in ICD-11, at the same 

time as there are overlaps with both compulsive and addictive disorders, 3) 

impulsivity, high sexual preoccupation, and deviant sexual interests (i.e. 

paraphilic interest) are risk factors for sexual crime re-offense. On balance, the 

relationship between these factors as well as specific facets of impulsivity need to 

be further explored.  

Finally, CSBD is associated with distress, impairment, and potential risk to the 

individual as well as others. Nonetheless, there is a paucity of evidence for 

treatment efficacy, as well as limited data on women regarding both 

characteristics and treatment.  
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Aims 

2.1 Overall aim 

The overall aim of this thesis is to investigate clinical characteristics in help-

seeking men with Compulsive Sexual Behavior Disorder (CSBD), with a special 

focus on self-reported interpersonal violence and various dimensions of 

impulsivity, and evaluate treatment with naltrexone in individuals with CSBD.  

2.2 Specific research aims 

The specific aims of the individual studies in this thesis were: 

Study I: To investigate whether help-seeking men with CSBD self-reported more 

interpersonal violence in comparison with healthy controls, and if suicidal 

behavior was related to a more extensive experience of interpersonal violence. 

Study II: To explore differences in clinical (e.g. ADHD), behavioral, and 

neurocognitive dimensions of impulsivity in help-seeking men with CSBD 

compared with clinical controls with pedophilic disorder seeking treatment at the 

same subspecialized sexual medicine unit, as well as in non-clinical male controls. 

We also aimed to investigate the association between compulsive sexual behavior 

and impulsivity.  

Study III: To investigate whether treatment with the opioid antagonist 

naltrexone is feasible and tolerable, and whether there are any indications of 

symptom reduction in CSBD. As a feasibility study, an additional aim was to 

evaluate and improve the study protocol for Study IV. 

Study IV: To evaluate the efficacy and tolerability of naltrexone in comparison 

with the SSRI fluoxetine in CSBD, and to examine which clinical characteristics 

and biomarkers could be predictors of treatment response. 

2.3 Hypothesis 

Study I: Since early life adversity is a suggested background factor for the 

development of CSBD, we hypothesized that men with CSBD would report more 

experience of violence than healthy controls. Moreover, since childhood adversity 

is also considered a risk factor for the development of suicidal behavior, we 

hypothesized that men with suicidal behavior would report more experience of 

adversity in childhood.  
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Study II: We hypothesized that if impulsivity is an integrated facet of compulsive 

sexuality, the correlation should persist after adjustment for any comorbidity 

likely to influence impulsivity. Therefore, we hypothesized that impulsivity is 

positively correlated to the level of compulsive sexual behavior even after 

adjustment for an ADHD diagnosis. 

Study III: We hypothesized that treatment with naltrexone would be tolerable 

and lead to a reduction in compulsive sexual behavior. 

Study IV: The null hypothesis is that there is no difference in treatment outcome 

between naltrexone and fluoxetine in treating CSBD. 

2.4 Specific research questions (Study I–IV) 

- Is there a difference in experience of interpersonal violence between men 

with CSBD and healthy controls? (Study I) 

- Is there a link between experience of violence and suicidality in CSBD? 

(Study I) 

- What are the major clinical differences (focusing on impulsivity) when 

comparing a CSBD cohort with a pedophilic disorder cohort and a control 

cohort? (Study II) 

- How does impulsivity correlate with symptoms of CSBD? (Study II) 

- What is the tolerability of naltrexone in CSBD? (Study III) 

- Are there indications that naltrexone could ease symptoms of CSBD? (Study 

III) 

- Is naltrexone better than fluoxetine for the reduction of symptoms of CSBD? 

If so, what clinical characteristics and biomarkers could be predictors of 

response? (Study IV) 

- Are there any differences in dropout rate, adherence to treatment, and 

reports of adverse effects between those assigned naltrexone and those 

assigned fluoxetine? Is there a link between these factors and efficacy? 

(Study IV) 

- Is there any difference between the groups with regards to changes to CSBD 

symptoms during the follow-up period (is any potential effect maintained 

differently)? Is there any difference between the groups with regards to the 

participants’ wish to resume treatment at end of follow-up? (Study IV) 
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3. Methods 

3.1 Recruitment and study settings 

Participants in these studies are individuals with CSBD seeking treatment at 

ANOVA (Andrology, Sexual medicine, Transgender medicine, previously named 

CASM), a multidisciplinary center for the diagnosis and treatment of problematic 

sexuality and sexual dysfunctions. The clinic is located at the Karolinska 

University Hospital, Stockholm, Sweden. Persons with symptoms matching the 

target sample and likely to meet eligibility criteria were informed of the studies 

either when calling PrevenTell, administered by ANOVA, or when having a 

consultation at the clinic. All participants were informed of the studies both in 

oral and written form, and provided a signed informed consent. The treatment 

Study III was open to both men and women, however no women indicated an 

interest in participation. Study IV also aims to recruit women. 

3.2 Clinical assessments and measures 

3.2.1 Clinical evaluation 

Participants with CSBD were evaluated by a psychiatrist and a psychologist in 

order to independently assess and confirm a diagnosis of CSBD. In addition, the 

psychiatrist evaluated psychiatric comorbidity using The Mini International 

Neuropsychiatric Interview (M.I.N.I. version 6.0, respectively 7.0), a validated 

diagnostic structured interview to assess for mental disorders (104). The 

psychologist conducted a semi-structured interview that focused on sexual 

behaviors and the evaluation of possible concomitant paraphilic disorders.  

During the course of this thesis (Studies II–IV), the concept of compulsive sexual 

behavior disorder was defined by the WHO. To maintain a high standard of 

evaluation regardless of diagnostic system (DSM-5 or ICD-11), participants were 

included when those conducting the evaluation were confident that the 

participant met criteria according to both diagnosis proposals (see section 1.1 and 

Appendix).  

3.2.2 Measures of compulsive sexual behavior 

Self-report inventories were used both in the screening procedure and as a 

complement to the clinical assessment. Self-report scales have also been used as 

outcome measures. A summary of measures can be found in Table 3. 

Hypersexual Disorder: Current Assessment Scale (HD:CAS) is a scale developed 

to measure the severity of symptoms of hypersexual disorder according to DSM-
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5 during the last two weeks (105). A corresponding scale sensitive for changes 

meeting the ICD-11 diagnosis criteria has not yet been developed. The scale 

consists of 7 items; the first item covers six sexual specifiers and the remaining 6 

items quantify the number of orgasms, time spent on sexual behaviors, the use of 

sexual behaviors as a coping mechanism, experienced control, and negative 

consequences of sexual behaviors. Each item is scored from 0─4 and the score 

range is 0─24. Please see Appendix for a full description of the scale. Cronbach’s 

α calculated in Study III showed good internal consistency (Cronbach’s α=0.76). 

The Hypersexual Behavior Inventory (HBI) is a 19-item scale constructed to 

reflect the proposed DSM-5 criteria of hypersexual disorder. Three subscales 

measure coping, loss of control, and consequences in relation to sex. Examples of 

items include “My sexual behavior controls my life”, “I do things sexually that are 

against my values and beliefs”, and “My sexual thoughts and fantasies distract me 

from accomplishing important tasks”. Each item is scored on a 5-point Likert 

scale where 1=“never” and 5=“very often”. The score range is 19─95, with 

suggested clinical significant cutoff ≥53. The HBI scale demonstrates good 

internal and test-retest reliability (Cronbach’s α=0.96; r=0.91) and validity (106). 

Cronbach’s α calculated in Study II showed good internal consistency 

(Cronbach’s α=0.97). 

The Sexual Compulsivity Scale (SCS) is a 10-item validated scale that assesses 

compulsive sexual behaviors and urges. Examples of items include “My sexual 

thoughts and behaviors are causing problems in my life” and “I find myself 

thinking about sex while doing other things”. Items are scored from 1─4 (1=“not 

like me”, 4=“very much like me”) and the score range is 10─40 (107). A cutoff ≥24 

has been suggested to distinguish those with the highest level of sexual 

compulsivity (108, 109). However, this cutoff generated 7% false negatives and 

42% false positive when compared with the Hypersexual Disorder Screening 

Inventory (HDSI; a screening questionnaire according to the DSM-5 criteria) in 

202 highly sexually active (defined as ≥9 male sexual partners in the prior 90 

days) gay and bisexual men (110). With consideration to these rates, the scale 

could be used as a screening form but not as a sole diagnostic measure of CSBD.  

How well HBI and SCS correspond to CSBD diagnostic criteria has not yet been 

evaluated.  

Self-assessment of Sexual Interest (SSI), is a self-assessment scale based on the 

diagnostic criteria for paraphilic disorders listed in the DSM-5 (111). The scale is 

used clinically to support a diagnosis of paraphilic disorder but has not yet been 

validated. 
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3.2.3. Measures of psychiatric symptoms and eligibility criteria 

The Montgomery-Åsberg Depression Rating Scale – Self rating (MADRS-S) 

includes 9 items to assess severity of depression (112). Each item (i.e. symptom) 

is scored 0–6 and the total score range is 0─54. One item address zest for life 

where 4 points corresponds to suicidal ideation, and the maximum of 6 points 

corresponds to active suicide plans.  

The Hospital Anxiety and Depression Scale (HADS) contains 14 items 

distributed over two subscales measuring anxiety and depression respectively 

(113). Score range: 0─21 on each subscale, with ≥11 being suggested as an 

indication of either depression or anxiety (114).  

The Alcohol Use Disorders Identification Test (AUDIT) is a 10-item scale 

assessing alcohol consumption, drinking behavior, and alcohol-related problems. 

Score range: 0–40, with ≥8 indicating harmful use in men and ≥6 harmful use in 

women (115, 116). 

The Drug Use Disorders Identification Test (DUDIT) is an 11-item scale that 

screens for the use of drugs and drug-related problems (117). Score range: 0–44.   

Gambling Disorder Identification Test (G-DIT) is a 14-item multiple-choice scale 

that assesses three domains: gambling consumption, symptom severity, and 

negative consequences (118). 

Columbia Suicide Severity Rating Scale (C-SSRS) is a validated instrument to 

assess suicidal ideation and suicidal behavior (119).  

Adult ADHD Self-Report Scale (ASRS) is a self-report screening scale of adult 

attention-deficit/hyperactivity disorder (ADHD) consisting of 18 questions about 

symptoms of adult ADHD according to DSM-IV (120). Each item is rated on a 5-

point Likert scale with 0=“never” and 4=“very often”. Part A (items 1–6) has four 

items of inattention and two items of hyperactivity/impulsivity, and could be 

used for screening (121). 

The Udvalg for Kliniske Undersogelser (UKU) side effect rating scale is a 

validated scale used to capture perceived adverse drug reactions. The self-rating 

scale covers 48 symptoms (122). 

3.2.4 Measures of experience of violence, childhood adversities, and 

impulsivity 

The Karolinska Interpersonal Violence Scale (KIVS) contains four subscales 

assessing exposure to violence and use of violent behavior as a child (between 6 
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and 14 years) and as an adult (15 years or older). Each subscale consists of 5 items 

with possible scoring between 0─5, and a total score of 0–20. The KIVS has 

demonstrated good validity and inter-rater reliability (range r=0.91─0.95 on the 

different subscales) (123). 

The Childhood Trauma Questionnaire – short form (CTQ-SF) consists of 28 

items and measures different aspects of childhood abuse and neglect, each with 5 

items (124). A subscale measuring sexual abuse includes statements such as 

“Someone tried to make me do sexual things or watch sexual things”. Subscale 

score range: 5─25. Three additional items assess for minimization of symptoms. 

The scale has been validated in Swedish (125).  

The Barratt Impulsiveness Scale (BIS) is a 30-item scale to assess impulsivity 

(126). Three subscales measure motor, non-planning, and attentional 

impulsivity. Examples of items include: “I do things without thinking” (motor 

impulsivity), “I say things without thinking” (non-planning impulsivity), and “I 

don’t pay attention” (attentional impulsivity). The items are scored on a 4-point 

Likert scale where 1=“rarely/never” and 4=“almost always/always”. Score range: 

30–120. A total score of ≥72 indicates high impulsivity (127). The scale has shown 

good internal consistency (Cronbach’s α=0.83) and test-retest reliability 

(Spearman’s rho=0.83). In Study III the internal consistency was also good 

(Cronbach’s α=0.81). 

Conners’ Continuous Performance Test II (CPT-II) is a computerized measure of 

inattention, impulsivity, and vigilance (128). During a 14-minute session, letters 

are displayed sequentially and responders are instructed to press the space bar 

for every letter except for “X”. The results are summarized in T-scores with a score 

of 50 indicating a non-clinical norm, whereas higher or lower values signify a 

clinical profile. Three main variables constitute the domain of impulsivity: 

Commission errors (response to the letter X), Hit RT (mean response time), and 

Perseverations (responses that occur 100 ms following a stimulus and where it is 

therefore impossible for the respondent to have perceived the stimulus and thus 

considered as a repetition of the previous response). 
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Table 3   

Measures Used in Study I–IV and Their Function in Respective Study 

 Study I Study II Study III Study IV 

MINI SE SE SE SE 
KIVS PO  SE SE 
CTQ-SF IV   SE 
BIS  IV SE SE 
CPT-II  IV   
HBI  PO SO SO 
HD:CAS SE  PO PO 
SCS   SO SO 
SSI   SE SE 
MADRS-S SE  SE SE 
HADS   SE SE 
C-SSRS    SM 
AUDIT  SE SE SE 
DUDIT  SE SE SE 
G-DIT    SE 
ASRS    SE 
UKU    SM 
Notes: Independent Variables (IV) for correlation and regression analyses; Primary 
outcome (PO); Screening/eligibility (SE); Safety Measure (SM); Secondary Outcome (SO) 

3.3 Study participants and procedures 

Table 5 summarizes inclusion and exclusion criteria for the clinical cohorts in 

Study I–IV.  

3.3.1 Study I 

This study used data from an original study with the aim to examine biomarkers 

in CSBD in comparison with healthy controls (19). The CSBD cohort consisted of 

men recruited between October 2013 and October 2014 for a study of CBT group 

therapy (69) and were asked if they were also willing to provide blood samples for 

the biomarker study.  

The controls were recruited through the Karolinska Trial Alliance (KTA) 

database, a clinical research center at Karolinska University Hospital in 

Stockholm specialized in the support of clinical research. First, the age-matched 

controls underwent a telephone pre-screening interview to ensure that the 

participant had no previous or ongoing psychiatric or physical illness and no first-

degree relatives with schizophrenia, bipolar disorder, or completed suicide. 

Finally, volunteers were excluded if they had a history of serious trauma such as 

physical assault that required medical treatment or caused permanent injury. 

Thereafter, the healthy controls followed the same procedure as the CSBD cohort. 

Good mental health and the absence of ongoing or a history of psychiatric illness 

was ensured by interviews including the MINI performed by a trained 
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psychiatrist. Seven in the pre-screening group did not advance to the next stage 

due to the absence of an age match in the CSBD cohort. 

Hence, Study I investigated interpersonal violence in men with CSBD (n=67, age 

19─65, M=39 years, SD=11) in comparison with healthy controls (n=40, age 

21─62, M=38 years, SD=12). Group comparisons were made for responses from 

questionnaires and information from the clinical evaluation. Among those with 

CSBD, 18% had an anxiety disorder and 16% ongoing depression treated with 

antidepressants. The KIVS subscale of exposure to violence as a child was 

validated using the gold standard CTQ-SF. The MINI and MADRS-S were used 

as measures of suicidal behavior (attempts and ideation) when exploring the 

association between interpersonal violence and suicidal behavior in CSBD. 

3.2.2 Study II  

In order to explore different dimensions of impulsivity in men with CSBD, two 

control cohorts were used: 1) clinical controls with pedophilic disorder seeking 

treatment at the same subspecialized sexual medicine unit, and 2) non-clinical 

male controls.  

Data for men included in this study were obtained from two separate drug trials 

focusing on CSBD (see Study III) and pedophilic disorder (PeD), respectively. The 

latter was a double-blind, randomized, controlled trial of a testosterone-lowering 

agent (129). Individuals underwent a first screening when calling PrevenTell. 

Thereafter, a second screening evaluation was conducted by a board-certified 

general psychiatrist prior to the screening visit at the clinic (Table 4). Both studies 

were conducted during overlapping time periods (2016–2019; 2018–2019).  

Assessments for the respective disorder and coexisting conditions were 

performed in face-to-face interviews including the MINI at the screening visit at 

the clinic. Participants were also asked if they had previously received a formal 

diagnosis of autism spectrum disorder or ADHD including all subtypes. 

Sociodemographic data was also collected at baseline, and questionnaires and 

CPT-II were administered.  

Male controls age-matched to the PeD cohort were recruited primarily by 

advertisement on the Karolinska Institutet website and via the KTA. The controls 

underwent the same assessments as the clinical cohorts and were excluded if they 

met criteria for PeD or any of the exclusion criteria in the PeD study. 
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Table 4  

Potential Participants Screened and Included in Study II 

 CSBD PeD Controls 

Screened prior to 

clinical evaluation 

   37 a  65 a 158 

Screened on site    32 b 55 60 

Included (n) 20 55 57 

Age range 27–60 (M=39, SD=10) 18─66 (M=36, SD=12) 18─64 (M=36, SD=12) 

Notes: a Referred from PrevenTell for a second screening; b subclinical CSBD=7, drug/alcohol abuse= 3, 
participation in other study=1, ongoing psychotherapy=1.  

3.2.3 Study III 

In order to investigate whether treatment with naltrexone was feasible 

and tolerable, twenty men (also included in Study II) with CSBD received 

four weeks of treatment with naltrexone. The participants started with 25 

mg, and if tolerated, the daily dosage was augmented to 50 mg after 3─5 

days. One participant remained on 25 mg due to fatigue. Measurements 

(e.g. HD:CAS, HBI, SCS) to investigate symptom reduction were made 

before, during, and four weeks after end of treatment. Procedures are 

illustrated in a flowchart (Figure 1). 

 

Figure 1. Flowchart Study III. * If tolerated 
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3.2.4 Study IV 

A randomized controlled procedure will be used to investigate whether 

naltrexone is more effective than fluoxetine, the latter regarded as the standard 

treatment based on literature and clinical experience. Participants will be 

randomized according to inclusion and exclusion criteria (Table 5) to receive 

either fluoxetine (n=40) or naltrexone (n=40) in a parallel group design for eight 

weeks followed by a six week follow-up phase. Participants will assess their 

symptoms weekly by filling in questionnaires online, e.g. to evaluate whether they 

have noticed any change in intensity of sexual urges or behaviors and if they 

experience adverse effects. Participants will have a telephone consultation with 

the study psychiatrist mid-treatment (after four weeks) in order to assess 

psychiatric symptoms and tolerability. At end of treatment, participants will have 

a consultation with the study psychiatrist to assess current symptoms of CSBD, 

psychiatric distress, and tolerability. Blood samples will be collected after four 

weeks and eight weeks for safety reasons. Six weeks after the end of treatment, 

participants will have a final consultation with the study psychiatrist. Procedures 

are illustrated in a flowchart in the study protocol manuscript. 
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Table 5  

Inclusion and Exclusion Criteria for Clinical Cohorts in Study I–IV 

 Study I Study 
II 

Study 
III 

Study 
IV 

Inclusion criteria     
≥18 years a X X X X 

Fulfill criteria for HD/CSBD X X b X X 

Access to internet X X c X X 

Written informed consent d X X X X 

Willing to participate in all study visits N/A e N/A e X X 

For fertile women: the use of a safe method of 
contraception during the entire study protocol 

N/A N/A X X 

Exclusion criteria     

Severe physical illness f X X g X X h 

Severe mental illness i X X X X 

Risk consumption of alcohol in the past month j X X k X X 

Recreational drug use in the past month  X X k X X 

Change of concurrent medication in the past three 
months l  

 X c X X 

Treatment (≥1 dose) in the past month with 
opioids or benzodiazepines 

 X c X X 

Ongoing psychotherapy  X c X X 

Mental condition that could negatively influence 
either the participant’s health or the scientific 
aspects of the study m  

X X X X 

Any contraindications to the trial drug n  X X X 

Pregnancy and/or breastfeeding N/A N/A X X 

Participation in other studies outside ANOVA  X X X 

Notes: a 18─65 years (Study II–IV); b Pedophilic disorder according to DSM-5 in the PeD cohort; c 

CSBD cohort only; d able to understand oral and written Swedish; e uses only cross-sectional data; f 

for example, signs of kidney or liver failure; g in the PeD cohort this includes physical factors 

contraindicating magnetic resonance imaging (MRI); h additional exclusion criteria include any 

known heart disease, epilepsy, or diabetes mellitus; i requiring immediate treatment such as major 

depression with high suicide risk; j >14 units of alcohol per week (1 unit=12 g alcohol) for men, >9 

for women; k severe ongoing substance-related disorders within the PeD cohort; l antidepressants, 

ADHD medication, mood stabilizers, antipsychotics, cortisone, testosterone, or dopamine 

precursors; m including high risk for committing sexual offence or inconsistent answers; n for 

example, ongoing pharmacological treatment with contraindicated substances according to the 

SmPC. N/A= Not applicable.  
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3.4 Pharmacological properties and adherence (Study III–IV) 

3.4.1 Naltrexone  

According to the summary of product characteristics (SmPC) for naltrexone, the 

drug is rapidly absorbed after oral administration (83). Naltrexone undergoes 

first-pass metabolism in the liver and maximum plasma concentrations are 

reached within approximately one hour. Naltrexone is hydroxylated in the liver, 

mainly to the active metabolite 6-β-naltrexol and to a lesser extent to 2-hydroxy-

3-methoxy-6-β-naltrexol. The plasma half-life is approximately four hours for 

naltrexone, and 13 hours for 6-β-naltrexol. The drug is primarily excreted via 

urine. Approximately 60% of an oral dose is excreted within 48 hours as 6-β-

naltrexol and naltrexone. 

The participants in Study III and IV will start with 25 mg per day, and the dose 

will be augmented to 50 mg per day after 3–5 days if tolerated.  

Naltrexone is contraindicated if opioid substances are used concomitantly. The 

drug is also contraindicated in ongoing kidney or liver failure.  

Regarding sexual adverse effects, both delayed ejaculation and erectile 

dysfunction are considered common (≥1/100, <1/10) when treated with 

naltrexone. Influence on sexual desire is not mentioned in the SmPC (83). 

3.4.2 Fluoxetine 

Fluoxetine is an SSRI approved in the treatment of major depression, obsessive-

compulsive disorder, and as a compliment to psychotherapy in bulimia. Use is 

contraindicated in combination with irreversible, non-selective monoamine 

oxidase (MAO) inhibitors and metoprolol. Caution is advised in the presence of 

multiple conditions, such as a history of seizures, known bleeding tendency, or 

when used in combination with drugs that affect blood coagulation. Furthermore, 

caution must be taken if there are clinical risk factors for arrhythmia, and 

fluoxetine can affect blood glucose levels, which may necessitate adjustment of 

the insulin regimen in diabetic patients. For these reasons, the exclusion criteria 

are more stringent than in Study III. 

According to the SmPC for fluoxetine, the recommended dose for the treatment 

of depression is 20 mg per day (130). The initial dose should be reconsidered and, 

if necessary, adjusted after three to four weeks and thereafter when deemed 

clinically justified. The maximum dose is 60 mg per day. The participants in Study 

IV will start with 20 mg per day, and if tolerated and deemed clinically justified 

based on change of symptoms of sexual urges and behaviors, the dose will be 

augmented to 40 mg per day after four weeks.  
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Maximum plasma concentrations are generally reached 6–8 hours after 

administration. Fluoxetine is mainly metabolized in the liver to the active 

metabolite norfluoxetine by demethylation. The elimination half-life is 4–6 days 

for fluoxetine and 4–16 days for norfluoxetine. These long half-lives result in 

plasma steady-state not being reached until after several weeks and the 

substances remaining in plasma 5–6 weeks after cessation of treatment. 

Excretion occurs primarily (about 60%) via urine. 

Sexual adverse effects such as decreased libido, ejaculation disorders, and erectile 

dysfunction are classed as common (frequency estimate: ≥1/100, <1/10) in the 

SmPC (130). However, several reports indicate the incidence of decreased sexual 

libido to be even higher (>25%) (131). 

3.4.3 Adherence 

Participants who miss ≥3 consecutive doses will be considered to have dropped 

out. Other reasons for treatment withdrawal include severe adverse effects, 

development of a severe psychiatric condition where the safety of the participant 

or others cannot be guaranteed, initiation of treatment with non-compatible 

drugs, use of recreational drugs, pregnancy, or start of psychotherapy.   

3.5 Statistical analyses 

An initial evaluation of skewness and kurtosis as well as results of the Shapiro-

Wilks test indicated the data in Study I–II to be skewed, therefore group 

differences of continuous variables were calculated using non-parametric tests 

(Kruskal-Wallis and Wilcoxon-Mann-Whitney U tests). As both main outcome 

measures of compulsive sexual behavior in Study III were considered to have a 

normal distribution, a two-sided paired sample t-test was used to determine 

whether there were differences in mean values between baseline and designated 

measure points. Effect sizes were calculated using r, converted to Cohen’s d in 

Study I (132), and interpreted according to Cohen (133, 134).  

For dichotomous data, a Kruskal-Wallis test, χ2-test, or Fisher’s exact test were 

used if expected frequencies were less than 5 in one or more cells.  

Correlation analyses were performed using the Spearman’s rho (Study I) and 

Pearson’s r (Study II). In Study II, impulsivity variables likely to influence sexual 

compulsivity were integrated in a standard multiple linear regression model 

(assumptions including large enough sample size were met) (135, p. 123). All tests 

were two-tailed and in all analyses α<0.05. The Statistical Package JMP 12.1.0 

software (SAS Institute, Inc., Cary, NC, USA) was used for Study I and IBM SPSS 

Statistics 25.0 for Study II–III. 
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3.5.1 Sample size calculations in treatment studies III–IV 

Since Study III was a feasibility study designed primarily to investigate the 

tolerability of a substance not previously used as standard treatment for CSBD, 

no formal power calculation was performed. Instead, we estimated within our 

team how many participants would be needed to confirm tolerability and evaluate 

the protocol.  

Regarding changes in compulsive sexual behavior, the measure HD:CAS specifies 

a short time period (two weeks), which allows repeated measurement during the 

study period. It has also been used within our research center in several studies 

and is considered sensitive for change. Therefore, we decided to use it as the main 

outcome measurement.  

The sample size calculation in Study IV is based on unpublished HD:CAS data 

from a CBT study conducted by our research team (n=76). The difference in 

HD:CAS pre and post treatment was 4.07 (SD=4.74), and the corresponding 

difference in HD:CAS in Study III was 5.95.  

It can be assumed that individuals in both the naltrexone and fluoxetine arms will 

show a decrease in HD:CAS values, however the null hypothesis states that there 

is no difference in treatment effect between the cohorts. The sample size 

calculation to test this hypothesis assumed a difference between the cohorts of 

3.3 (meaning an estimated effect size of 0.7), a statistical power of 80%, and an 

error probability of 0.05, which rendered a sample size of 34 participants in each 

cohort. To adjust for potential dropouts, the aim is to randomize 80 participants. 

The results will be analyzed using an appropriate analysis of variance model or a 

linear mixed model, depending on the distribution of HD:CAS and the extent of 

missing data. Participants who discontinue treatment will be included in an 

intention-to-treat analysis. The extent and nature of missing data will be reported 

for each treatment cohort, as well as any predictors of missing data (e.g. young 

age). Using regression models, we will also investigate whether clinical, 

psychosocial, or biological factors can predict treatment response. 

3.6 Ethics 

All study procedures are and were carried out in accordance with the Declaration 

of Helsinki guidelines. All participants were informed about the study and all 

provided written informed consent. 

Study I: The Regional Ethical Review Board in Stockholm approved the study 

(Ref. no. 2013/1335-31/2). 
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Study II: The Swedish Ethical Review Authority approved the pooling of data 

from both original studies for analysis (Ref. no. 2020-01258 and 2019-06092). 

Study III: The study was approved by both the Regional Ethical Review Board 

in Stockholm (Ref. no. 2018/1265-31) and the Swedish Medical Products Agency 

(Ref. no. 5.1-2018-47747). 

Study IV: The Swedish Ethical Review Authority and the Swedish Medical 

Products Agency have approved the study (Ref. no. 2020-02069 and Ref. no. 5.1-

2020-48282). 

3.7 Ethical considerations 

In all studies, eligible participants are aged 18 years or older, understand both 

oral and written Swedish, have provided informed consent, and have been 

informed that they can discontinue their participation at any time.  

During the interviews we ask for sensitive information about sexual habits, 

however these questions do not differ from the questions we ask in regular clinical 

practice; the study psychiatrists and psychologists are experienced in evaluating 

and treating patients with CSBD and paraphilic disorders. 

In Study III and IV we evaluate a pharmacological treatment which could be 

associated with adverse effects. However, the risk of developing serious adverse 

effects is small and the most commonly reported adverse effects of both 

naltrexone or fluoxetine are usually mild. In addition, we have taken broad safety 

precautions by excluding participants that are at higher risk for adverse effects 

(e.g. participants with epilepsy or elderly patients); patients receive written and 

oral information on important safety precautions, for example to inform their 

physician and discontinue naltrexone if use of opioids is needed (pain relievers, 

opioids in cough medications, opioids for symptomatic treatment of diarrhea, 

etc.). We also carefully assess suicidality and participants are given information 

on when and where to seek treatment in case of increased suicide risk. 

Furthermore, we carefully assess blood chemistry to detect any anomalies, 

regularly monitor adverse effects, and prioritize the participants’ health and 

safety, which may entail discontinuation of treatment. All undesirable medical 

events that come to our attention are graded (mild if the symptoms are transient, 

moderate if temporary medical treatment for relief is needed, and severe if 

hospital care or prolonged medical treatment is needed) and followed until the 

event is resolved. Serious adverse events and suspected unexpected serious 

adverse reactions (SUSAR) are handled and reported as required by the Swedish 

Medical Products Agency. 
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We withhold psychotherapy and changes in pharmacological treatment in these 

studies. The aim is to be able to evaluate treatment effects without confounding 

factors. Should it appear that the drug therapies do not have the desired effect, a 

situation arises in which we have withheld effective treatment from the 

participant. The study periods are however relatively short and participants will 

have the opportunity to register at ANOVA for subsequent regular treatment such 

as psychotherapy. 

Finally, some of the patients recruited may have a sexuality involving a risk of 

committing sexual offences. This will be carefully assessed by both independent 

investigators before entering the studies as well as during the protocol. Additional 

resources will be rapidly deployed if the risk of sexual violence increases – just as 

in regular clinical practice.   

Overall, we believe that the potential benefits of participation in the studies as 

well as the treatments received can compensate for potential adverse effects and 

risks. 
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4. Results 

4.1 Interpersonal violence and suicidality in CSBD (Study I) 

4.1.1 Validation of KIVS within CSBD 

In order to validate the KIVS subscale of exposure to violence as a child, 

correlation analysis was carried out between the CTQ-SF subscales measuring 

emotional abuse, physical abuse, and sexual abuse. There were positive 

correlations between the KIVS subscale, emotional abuse, and physical abuse 

(both rho=0.32, p<0.01). The correlation with sexual abuse was not significant 

(rho=0.13). 

The KIVS subscales measuring exposure to violence as child had a positive 

correlation with exposure to violence as an adult (rho=0.41, p<0.001) and with 

violence perpetrated as an adult (rho=0.36, p<0.01) in the CSBD cohort. 

4.1.2 Interpersonal violence in CSBD compared with healthy 

controls 

Figure 2 illustrates group differences between CSBD and controls on the KIVS. 

There were median (Mdn) differences on the subscales measuring exposure to 

violence as a child (CSBD Mdn=1.0, IQR=2, M=1.5; controls Mdn=1.0, IQR=1, 

M=0.8, z=2.92, p=0.004, r=0.28) and the use of violent behavior as an adult 

(CSBD Mdn=0, IQR=1, M=0.6; controls Mdn=0, IQR=0, M=0.3, z=2.67, 

p=0.008, r=0.26).  

Men with CSBD had higher scores on the KIVS total score which measures total 

experience of violence (Mdn=4, IQR=3, M=3.8) compared with controls 

(Mdn=2.0, IQR=4, M=2.6, z=2.45, p=0.014, r=0.24).                  . 

There were no differences in use of violence as a child or exposure to violence as 

an adult between the two cohorts. 

 
Figure 2. Group comparisons between CSBD and Controls: (a) Exposure to violence as a 

child, (b) Use of violence as an adult, (c) KIVS total score. Note that the y-axes have 

different scales. 
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4.1.3 Experience of violence in relation to suicidal behavior in CSBD 

During the writing of this thesis, some incorrect reports of the effect measure d 

in Table VI of the published paper were noted; for proper calculation according 

to r, see Table 6. 

Suicide attempters (n=8, 12%) had higher KIVS total scores (Mdn=5.5, IQR=4) 

compared with those who had not carried out a suicide attempt (n=59, Mdn=3.0, 

IQR=3, z=2.20, p=0.028, r=0.27), as well as higher scores on the CTQ-SF 

subscale which measures sexual abuse in childhood (z=2.31, p=0.021, r=0.28). 

Suicide attempters also reported higher scores on the KIVS subscales measuring 

use of violence in childhood and exposure to violence as an adult, the former 

having the highest effect size (r=0.32; r=0.29). 

4.2 Impulsivity in CSBD and pedophilic disorder (Study II) 

4.2.1 Clinical characteristics with focus on compulsive sexual 

behavior and impulsivity  

There were no group differences in age or educational level among the 132 men 

in the clinical and control cohorts, however men with PeD were less likely to be 

Table 6 

Karolinska Interpersonal Violence Scale (KIVS) Ratings in CSBD With and Without 

Previous Suicide Attempt 

 CSBD with suicide attempt 

(n=8) 

CSBD without suicide 

attempt (n=59) 

  

 Median Mean 

(SD) 

 

Range Median Mean 

(SD) 

Range P Effect 

measure 

r 

Total score 5.5 5.9 

(2.8) 

 

1─10 3.0 3.6 

(2.7) 

0─10 0.03 0.27 

Use of 

violence as 

a child 

1.5 1.6 

(1.2) 

0–4 1.0 0.7 

(0.6) 

0─2 0.01 0.32 

Use of 

violence as 

an adult 

0.5 0.8 

(0.9) 

 

0–2 0 0.6 

(0.9) 

0–5 0.61 0.06 

Exposure to 

violence as 

a child 

1.0 1.5 

(1.1) 

 

0–3 1.0 1.5 

(1.2) 

0–4 0.86 0.02 

Exposure to 

violence as 

an adult 

2.0 2.0 

(1.4)  

 

0–4 1.0 0.8 

(1.0) 

0–4 0.02 0.29 

Notes: Test statistics Wilcoxon-Mann Whitney test 
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employed (OR=0.2, 95% CI 0.03; 0.7) or cohabit in comparison with the CSBD 

cohort (OR=0.07, 95% CI 0.01; 0.3). The prevalence of current affective and/or 

anxiety comorbidity according to the MINI interview was higher in the PeD 

cohort (66%) in comparison with the CSBD cohort (25%), and in both clinical 

cohorts compared with the controls (4%). 

The clinical cohorts were more likely to have a previous neurodevelopmental 

disorder diagnosis (CSBD: 25%; PeD: 22%) than the controls (0%). More 

specifically, 9% of all individuals with PeD had an autism spectrum disorder and 

18% had ADHD. In the CSBD cohort, the 25% were diagnosed with ADHD. One 

participant (5%) in the CSBD cohort and two in the PeD cohort (4%) were treated 

with ADHD medication. Two participants (10%) in the CSBD cohort, fifteen 

participants in the PeD cohort (27%), and three controls (5%) were treated with 

antidepressants.   

There were differences in the HBI total score and subscores measuring 

compulsive sexual behavior across the three groups. Thirty-three (60%) among 

PeD and one (2%) among healthy controls met the suggested cutoff ≥53 on HBI. 

For all scales and subscales, the clinical cohorts had higher scores than the 

controls (all p-values <0.001). When comparing the clinical cohorts with each 

other, the CSBD cohort reported higher median scores on the HBI total score 

(CSBD Mdn=74.5; PeD Mdn=56), the control subscale (CSBD Mdn=35; PeD 

Mdn=27), the coping subscale (CSBD Mdn=27.5; PeD Md=20), and the 

consequences subscale CSBD (Md=15; PeD Md=10). The effect sizes were 

medium-large for the total score (r=0.44), control, and consequences subscores 

(r=0.40; r=0.51), and low-medium for the coping subscale (r=0.28).    

The clinical cohorts scored higher on the BIS attentional subscale compared with 

the controls (CSBD vs. controls r=0.38; PeD vs. controls r=0.36). The attentional 

subscale results were comparable in the clinical cohorts (CSBD Md=20; PeD 

Md=18; controls Md=15), and there were no significant differences between the 

three groups on motor and non-planning subscales or on the total score. 

Results from the computerized task CPT-II revealed no group differences in T-

scores of Commission errors or Hit RT. The PeD cohort recorded higher 

Perseveration T-scores than the CSBD cohort and controls. However, the data 

was remarkably skewed due to few perseverative responses in all groups, thus the 

perseveration raw scores were also analyzed; the difference remained only 

between PeD and controls, with the former having higher rates of perseverations 

(r=0.25). 
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4.2.2 Correlation between impulsivity and compulsive sexual 

behavior 

A positive correlation was found between compulsive sexual behavior as 

measured with HBI and the BIS total score (r=0.30, p<0.01), the BIS attentional 

subscale (r=0.40, p<0.01), and the BIS non-planning subscale (r=0.23, p<0.05). 

Commission errors T-score was the only measure in CPT-II that had a positive 

correlation with HBI total score (r=0.20, p=0.026). An ADHD diagnosis was 

positively associated with HBI total score (rrb=0.29, p=0.001). 

Based on these results, a multiple regression analysis was performed using HBI 

total score as a dependent variable and three measures of impulsivity as 

independent variables; BIS attentional score (self-assessed trait impulsivity), 

ADHD diagnosis (a clinical variable), and Commission errors T-score (variable 

from a neurocognitive task). BIS attentional score was chosen due to the 

correlation being stronger with HBI than the BIS total score. The overall model 

was significant (F=8.39, p<0.0001) with R=0.41, R2=0.17, and adjusted R2=0.15, 

which implies that the model accounted for 15% of the variance in HBI score.  

Only BIS attentional score was an independent predictor of HBI, with B=1.62, 

β=0.31 (p=0.001) indicating a positive relationship between the two measures. 

Thus, the correlation between HBI and ADHD diagnostic status or Commission 

errors did not remain significant in the regression model.  

Finally, to control for alcohol use, AUDIT scores were entered as independent 

variables in the regression model; this was found to not be a significant 

independent predictor, nor lead to enhancement of the adjusted R2. 

4.3 Pilot study of naltrexone in CSBD (Study III) 

4.3.1 Feasibility of study protocol and tolerability of naltrexone 

All participants completed the study without missing data and declared that they 

had taken naltrexone during the whole study period. The protocol included 28 

doses and the mean number of missed doses according to tablet count was 1.6 

(SD=1.7).  

No suspected unexpected serious adverse reactions (SUSAR) or serious adverse 

effects occurred. Ninety-five percent reported adverse effects (M=2.4 per person, 

SD=1.1; range 1─4). Most common were fatigue (55%), nausea (30%), vertigo 

(30%), and abdominal pain (30%). Three participants experienced adverse 

effects during the entire treatment phase. Liver enzyme blood levels were normal 

both before and after treatment. 
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4.3.2 Indication of symptom reduction with naltrexone in CSBD  

Symptoms of compulsive sexual behavior as assessed with HD:CAS decreased 

during the treatment phase (Figure 3). HD:CAS was 10.9 (SD=5.0) at baseline 

which decreased with a mean difference of 6.0 (95% CI=3.9–8.0, t(19)=6.07, 

p<0.0001, Cohen’s d=1.36). At follow-up (i.e. four weeks after discontinuing 

naltrexone), the mean of HD:CAS had increased to 8.1 (SD=4.9). Compared with 

baseline, the mean difference was 2.8 (95% CI=1.0–4.6, t(19)=3.31, p=0.004, 

Cohen’s d=0.74). 

 

Figure 3. Hypersexual Disorder: Current Assessment Scale (HD:CAS) mean values at 

three time points 

4.4 A randomized controlled trial of naltrexone vs. fluoxetine 

in CSBD (Study IV) 

Study enrollment started in October 2020, hence results are not yet available. 
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4.5 Summary of main findings 

 

Study I 

Men with CSBD had higher scores on the Karolinska Interpersonal Violence 

subscale measuring exposure to violence in childhood and used violence as an 

adult, as well as higher total scores indicating greater total experience of violence 

compared with healthy controls.  

Those who had made a suicide attempt reported higher scores of sexual abuse in 

childhood as well as the highest value of total experience of violence. 

 

Study II 

Symptoms of compulsive sexuality were common in PeD.  

ADHD was common in both CSBD and PeD.  

Attentional impulsivity as measured with Barratt Impulsiveness Scale was 

positively associated with the level of compulsive sexual behavior even after 

adjustment for ADHD. 

Study III 

The protocol was shown to be feasible, and one month of treatment with 

naltrexone was well tolerated, despite adverse effects being common at start of 

treatment. 

There was a decrease in CSBD symptoms during treatment with naltrexone. 
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5. Discussion 

5.1 General discussion  

The overall aim of this thesis was to investigate clinical characteristics with a 

special focus on self-reported experience of interpersonal violence and various 

dimensions of impulsivity, and evaluate treatment with naltrexone in help-

seeking individuals with compulsive sexual behavior disorder (CSBD). 

Findings from Studies I–II indicate that exposure to interpersonal violence is of 

importance in CSBD, especially in those who had made a suicide attempt, and 

attentional impulsivity is an associated factor in the level of compulsive sexual 

behavior.   

In Study III, we concluded that treatment with naltrexone was tolerable and may 

reduce symptoms of CSBD; nevertheless, results from Study IV will eventually aid 

in the evaluation of naltrexone’s tolerability and potential efficacy in comparison 

with fluoxetine.  

The inclusion of CSBD in ICD-11 has been an important step in recognizing high 

sexual preoccupation and uncontrollable sexual behaviors causing distress and 

impairment as a disorder. However, the mechanism behind the disorder is still 

not understood; the obsessive-compulsive, impulsive, and addictive models have 

been covered in the introduction section. The association with OCD is not obvious 

whereas the partial overlap with substance abuse disorders suggested in 

neurobiological findings as well as similarities in our findings continue to point 

in this direction. The combination of limited data on tolerance and withdrawal, 

the mood regulating component suggested as the primary feature in some 

individuals with CSBD (i.e. reduction of anxiety), as well as case reports/series 

suggest that response to SSRI could be considered inconsistent with a behavioral 

addiction. Therefore, more evidence is needed before classifying CSBD as a 

behavioral addiction. It would be of interest to compare clinical characteristics 

and background factors with gambling disorder, which has been classified as a 

behavioral addiction in the ICD-11. Additionally, further exploration of 

components of CSBD, biological markers, as well as treatment outcomes are 

necessary – keeping in mind the interesting theories of subtypes of CSBD and the 

possibility that CSBD is a separate category, i.e. neither a behavioral addiction 

nor fitting within a compulsivity-impulsivity spectrum.  
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5.2 Interpersonal violence in CSBD (Study I) 

5.2.1. Main findings of Study I 

As hypothesized, men with CSBD reported greater exposure to physical violence 

in childhood than healthy controls. As described in the background section, it has 

been proposed that an underlying combination of biopsychosocial factors (e.g. 

childhood sexual abuse) and genetic/epigenetic factors may lead to structural 

brain alterations, which in turn could result in impulsivity and comorbid 

disorders, and increase the likelihood of developing CSBD (9).  

In addition to confirming previous findings on self-reported childhood adversity 

in CSBD, the importance of the study includes the novel findings of more use of 

violence in adulthood and the highest values of interpersonal violence in those 

with suicidal behavior.   

The higher use of violence in adulthood is in line with cycle of violence theories 

(i.e. individuals who have been subjected to violence as children are at a higher 

risk of use of violence as adults) (136). However, there are a number of other risk 

domains (e.g. individual, relational, and community factors) that contribute to 

the risk of interpersonal violence (137, 138). Some factors that would have been 

of interest to control for are antisocial and borderline personality traits, 

impulsiveness, and history of substance dependence. 

Men with CSBD who had made a suicide attempt reported higher levels of sexual 

abuse in childhood as measured with the CTQ-SF, and the highest KIVS total 

scores (representing total experience of violence), in line with literature reports 

that experience of abuse is more frequent in suicide attempters (43). A KIVS 

mean score of 5.9 is consistent with mean values of 6 in cohorts of suicide 

attempters, and in individuals with substance dependence who had carried out a 

suicide attempt (139). Experience of violence is of major importance since the 

total KIVS score has been shown to predict completed suicide (123).  

5.2.2 Strengths and limitations 

The study design and use of cross-sectional analysis limits the scope for drawing 

conclusions on causal relationships. For example, the use of retrospective reports 

leads to problems with recall bias of experience of violence and the design limits 

any causal conclusions of the association between higher levels of interpersonal 

violence and CSBD. The use of a control cohort without ongoing or any history of 

mental disorders should also make us more cautious in making conclusions, since 

childhood adversity is a proposed risk factor in the development of psychiatric 

disorders in general; we did not compare this control cohort with a sample 
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population at risk, meaning the higher prevalence of childhood adversities could 

be linked to psychiatric comorbidity in CSBD rather than to CSBD per se.  

Further factors could have been controlled for; unfortunately we did not have any 

assessments of possible confounding factors such as impulsivity, ADHD, and 

personality disorders that can be assumed to affect both use of violence and 

suicidality. In addition, the sample size would have limited the use of a multiple 

regression model. The study was primarily designed for another research 

question (mainly to study neurobiological differences in CSBD). Nevertheless, 

this study provided some novel insights which led to a further interest in 

impulsivity as a mediating factor, and clarified the use of a third comparison 

group. Furthermore, it points out the need to also focus on interpersonal violence 

and suicidal behaviors in patients with CSBD, which is of clinical importance. 

5.3 Impulsivity in CSBD and pedophilic disorder (Study II) 

5.3.1. Main findings of Study II 

In Study II we aimed to investigate correlations between behavioral and 

neurocognitive dimensions of impulsivity and compulsive sexual behavior in men 

seeking treatment for CSBD or pedophilic disorder, as well as in healthy controls. 

Despite similar levels of education, the PeD cohort presented lower psychosocial 

functioning (e.g. higher levels of unemployment), as well as higher rates of autism 

spectrum disorder and current affective and/or anxiety disorders, compared with 

the CSBD cohort and controls. It would be of interest in research focusing on PeD 

to further investigate how these factors relate within treatment-seeking men with 

PeD, especially the relationship between indications of autism spectrum disorder 

and PeD.  

Twenty-five percent of participants with CSBD and 18% of participants with PeD 

had a formal diagnosis of ADHD. This is significantly higher than in the general 

adult population where the prevalence is estimated to be between 2–5% (140). 

Interestingly, men with CSBD resembled the control cohort in terms of 

psychosocial function, despite reporting higher rates of ADHD, as well as current 

affective and anxiety disorders.  

Although men with PeD primarily sought treatment for their sexual preference, 

they scored higher than the controls on the HBI, highlighting the importance of 

assessment of CSBD symptoms in men seeking treatment for PeD, and the 

appropriate adaptation of treatment interventions.  

Regarding impulsivity, we hypothesized that if it is an integrated aspect of 

compulsive sexuality, one would expect the correlation to persist after adjusting 
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for any comorbidity likely to influence impulsivity. Participants in this study did 

not meet criteria for substance use disorder and the AUDIT scores indeed 

indicated low overall alcohol consumption; substance use disorder was thus not 

correlated with compulsive sexual behavior in this cohort. 

We did indeed find a positive correlation between self-rated attentional 

impulsivity and compulsive sexual behavior. The results on the BIS are in line 

with previous reports using BIS in CSBD (9), as are results on the attentional 

impulsivity subscale in PeD (141) which indicates that self-rated impulsivity is 

higher in the clinical cohorts than the controls, especially regarding the facet 

attentional impulsivity. The BIS attentional impulsivity subscale includes items 

addressing impulsive thinking such as “I have racing thoughts”, “I often have 

extraneous thoughts when thinking”, and “I am a steady thinker” (inverted) as 

well as items focusing on inattention including “I concentrate easily” (inverted) 

and fidgeting “I squirm at plays or lectures”. There was no difference between the 

two clinical cohorts, thus indicating attentional impulsivity to be an important 

associated factor in both problematic sexual behavior disorders. It should also be 

noted that the HBI scale may present a floor effect in healthy controls (i.e. a large 

proportion of respondents score close to the lower limit), suggesting that a 

correlation might in reality be somewhat stronger. Results of correlation analysis 

including only the clinical cohorts pointed in the same direction despite revealing 

a power problem. Nevertheless, a large proportion of variance in compulsive 

sexuality is explained by other factors than the impulsivity measures used in this 

study. As presented in the introduction section, impulsivity is a multidimensional 

concept and there has been an emerging focus on exploring both trait and state 

impulsivity within substance use disorders; for example momentary fluctuation 

(state) in (lack of) planning alcohol use has predicted drinking behavior in daily 

life (63). As CSBD shares some similarities with substance use disorders, these 

other aspects of impulsivity including sensation seeking or state impulsivity in 

specific contexts (e.g. presence of sexual cues) should be further investigated to 

determine the influence of impulsivity on compulsive sexual behavior.  

5.3.2 Strengths and limitations 

One strength is the relatively large number of participants enrolled during 

overlapping time periods. Both clinical cohorts are clearly understudied despite 

the relatively high prevalence in the population (6, 142). Another strength is the 

use of validated measures such as HBI, BIS, and MINI, and that we were able to 

investigate different dimensions of impulsivity in relation to compulsive sexual 

behavior. However, the clinical utility of continuous performance tests has been 

questioned (143). 
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Some other limitations need to be pointed out; firstly, this study used data from 

two pharmacological trials with different primary aims and research questions, 

yielding only a few comparable variables. Secondly, as in Study I, the study design 

included only cross-sectional data and thus prevents conclusions of causation. In 

contrast with Study I, the non-clinical controls were merely representative of the 

source population and were recruited to age-match the PeD cohort – thus 

facilitating comparison.  

Finally, we did not use any corrections (e.g. Bonferroni) for multiple 

comparisons, however the study was exploratory in nature; until replicated, the 

results should therefore be considered preliminary only. 

5.4 Pilot study of naltrexone in CSBD (Study III) 

5.4.1. Main findings of Study III 

Since this was a pilot study, the aim was to investigate whether treatment with 

the opioid antagonist naltrexone was feasible, tolerable, and resulted in symptom 

reduction in CSBD. If so, we wanted to evaluate and improve the study protocol 

for Study IV.  

Adverse effects were reported by almost all participants. Most adverse effects 

were however reported as mild and transient, and no serious adverse effects 

occurred. Naltrexone was therefore regarded to be tolerable. The participants had 

high self-reported adherence to naltrexone and we had no missing data, 

indicating the treatment and procedures to be feasible. Nevertheless, some 

improvement of the protocol for Study IV was made, including a prolonged 

treatment and follow-up phase and added laboratory testing of compliance.  

Finally, most participants reported a reduction in compulsive sexual behavior 

during the treatment period, followed by recurrence of symptoms at the post-

treatment evaluation. Post-treatment evaluations of naltrexone in alcohol 

dependence also indicate a decline in the therapeutic effect (81). If naltrexone is 

proven to ameliorate symptoms of CSBD, an appropriate duration of treatment 

must be determined. The dosage could also be discussed. The need for higher 

doses (>100 mg) has been described in case reports of naltrexone in CSBD; the 

need could be accounted for by a greater variance in the inhibition of the δ-opioid 

receptor within the population. Protocols allowing higher dosages would thus be 

beneficial in the evaluation of naltrexone. 
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5.4.2 Strengths and limitations 

Strengths of the present study include the systematic study procedures aiming to 

minimize selection bias, and the use of validated measures without missing data. 

However, being a single arm study without a control cohort results in several 

limitations such as the possibility of spontaneous improvement or psychological 

aspects (e.g. solely the fact of seeking treatment). In addition, both the study 

period and follow-up phase were short, and adherence may not be fully reliable 

as it was assessed only by self-reports and tablet count. As presented above, 

changes have been made to improve the protocol for Study IV.  

Moreover, participants with severe physical and mental disorders were excluded 

due to safety reasons, and the fact that participants entering trials are generally 

healthier is a well-known problem of generalizability. The study sample had a 

mean age of 39 years, of which 70% had an ongoing or previous mental disorder, 

thus fitting well with reports in CSBD. The sample had a lower prevalence of 

substance use disorders, probably due to the restriction in inclusion criteria. The 

study group also reported the same problematic behaviors most often reported 

by heterosexual men (70% reported being exclusively heterosexual) including 

masturbation (95%) and use of pornography (85%). Nonetheless, future studies 

should try to find ways to include women, individuals with other gender 

identities, and participants within a broader range of sexual orientations. 

5.5 A randomized controlled trial of naltrexone vs. fluoxetine 

in CSBD (Study IV) 

Although the study is still ongoing, some strengths and limitations are expected 

and can be discussed.  

The major strength of the study is the randomization, which deals with the 

possibility of selection bias and if considered successful, would render groups 

with an equal balance of confounders. The sample size of 80 individuals could 

also be considered a relatively large sample size (144, p.11) and enhance the 

potential for normal distributed data, which facilitates meeting assumptions 

when making statistical tests.  

There is a risk of measurement bias in this study. For example, our main outcome 

measure HD:CAS is not validated. Nevertheless, being the only measurement of 

compulsive sexual behavior with a predefined timespan of symptom relief it has 

been invaluable when used in studies within our research center. The study will 

not be blinded, hence there may be an anticipation effect in either group. We hope 

to have an equal balance in the groups of participants keen on receiving the new 

treatment, preferring a more established one, or without any preference.  



Discussion 

51 
 

There is a risk that the enrolment of 80 participants within the time plan of three 

years will not be achieved. The time span was estimated based on the recruitment 

speed in Study III. However, this study has more strict exclusion criteria and a 

higher risk of dropout (due to the longer trial duration) compared with Study III. 

Also, the Covid-19 pandemic might complicate participants’ travel to our clinic or 

even our ability to conduct the study. A sample size that is too small or variability 

larger than expected will affect the power in the analyses and enhance the risk of 

type II errors. We will limit the number of subgroup analyses for the same reason, 

thereby limiting the risk of type I errors. Imbalance in possible confounders will 

of course be controlled for.  

Although we aim to have a representative sample, some impact on the external 

validity is to be expected. Firstly, the study has stringent exclusion criteria, partly 

due to precautionary aspects associated with the profiles of the drugs and as 

requested by the Swedish Medical Products Agency. Secondly, we also exclude 

participants with ongoing recreational drug use or risk consumption of alcohol, 

again due to safety considerations and to minimize the risk of confounders. We 

also exclude participants currently being treated with interacting antidepressants 

and patients with a severe psychiatric disorder requiring immediate treatment, 

as the latter need more care and interventions than can be provided if following 

our study protocol. Finally, any other ongoing psychotherapeutic treatment is 

also an exclusion criterion. Altogether, the exclusion criteria will undoubtedly 

lead to the inclusion of healthier individuals from the source population. In 

addition, we expect the participants to have a more positive attitude towards 

pharmacological treatment, possibly more desperation regarding their search for 

treatment, and present with more severe problems than a random sample of 

persons with CSBD. Furthermore, as the study includes a minimum of two visits 

to the ANOVA clinic in Stockholm, there may be an overrepresentation of 

participants living in the Stockholm area. It is also a requirement to understand 

oral and written Swedish, which will also result in more participants who are 

fluent in Swedish. Finally, the study protocol duration of 14 weeks (chosen for 

feasibility reasons) is a major limitation. Despite all these limitations, this study 

will still be of importance to guide clinical praxis and for future meta-analyses. 

Hopefully this study will also advance knowledge and contribute to the 

understanding of the classification of CSBD, including theories of potential 

subgroups (see 1.8.3). 

5.6 Conclusions and clinical implication 

This thesis has contributed knowledge of the clinical characteristics of CSBD, 

such as experience of interpersonal violence being common in CSBD, which can 

be of importance in the risk assessment of suicidal behavior in CSBD (as 
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experience of violence is associated with suicidal behaviors). The report of a 

higher use of violence in CSBD should be further investigated and be included in 

routine assessments in clinical settings.  

Attentional impulsivity was found to be a predictor of the level of compulsive 

sexual behavior. Therefore, clinicians working with CSBD might focus on 

problem-solving strategies to regulate attention more appropriately. As almost 

one out of four in the CSBD and PeD cohorts had a neurodevelopmental disorder, 

screening for these diagnoses should be part of routine assessment in disorders 

of problematic sexuality. If there are indications of a neurodevelopmental 

disorder, a full evaluation should be considered; this is of particular importance 

as supportive interventions might be needed and treatment of ADHD can 

improve attentional impulsivity in daily life. Whether this kind of treatment has 

an effect on problematic sexual behaviors is an important area for future research. 

Furthermore, the overlap also highlights the importance of raising questions 

about compulsive sexuality and paraphilic disorders when conducting 

neuropsychiatric investigations. 

There are only a few pharmacological options currently available for the 

treatment of CSBD, and the results so far indicate naltrexone to be both feasible 

and tolerable in men with CSBD. More specifically, adverse effects such as fatigue 

and nausea are initially common, but usually subside within one week. Most men 

treated with naltrexone in Study III reported fewer symptoms of CSBD during 

naltrexone treatment. Results from Study IV will indicate whether naltrexone has 

a better outcome than an SSRI in treating CSBD. Hopefully, naltrexone can be an 

alternative in reducing symptoms of CSBD as well as to enhance the patient’s 

quality of life. Moreover, CSBD not only causes substantial distress, it can also be 

associated with illegal behavior. High sexual preoccupation is often present 

within paraphilic disorders including those that by definition involve a criminal 

act if acted out, e.g. exhibitionistic disorder. If naltrexone can lead to a decrease 

in sexual preoccupation in those with paraphilic disorders and comorbid CSBD, 

one could assume an impact on this significant risk factor for recidivism in sexual 

offenders. 

Implications for future research 

The finding of interpersonal violence in CSBD needs to be replicated and 

compared with other clinical populations such as individuals with pedophilic 

disorder. The role of impulsivity as a risk factor for suicidal behavior in 

individuals with CSBD also needs to be explored, as well as other facets of 

impulsivity as predictors of compulsive sexuality, and theories of subgroups 

within CSBD. In addition, there is a need for the collection of data on women – 
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preferably using clinical cohorts, as many previous studies have been either 

population-based or included participants who have self-identified with CSBD. 

Regardless of the results of Study IV, there is a need for additional randomized 

controlled trials with longer follow-up periods. Finally, the identification of 

neurobiological factors related to compulsive sexual behavior and treatment 

response is important for further classification and the customization of 

personalized treatments for patients with CSBD. 
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