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| ABSTRACT 

Sexual trauma is a pervasive and complex phenomenon that affects millions of people worldwide. Sexual trauma 

can be defined as any unwanted or coerced sexual experience that causes psychological, physical, or social harm to 

the victim¹. Sexual trauma can have profound and lasting effects on the brain, body, and behavior of survivors, 

influencing their sexual function, mental health, and quality of life. In this article, The article reviews the current 

literature on the neurobiological impact of sexual trauma, focusing on how it affects the brain regions and circuits 

involved in stress response, emotion regulation, memory, and reward. It also discusses the implications of these 

findings for sexual function and mental health recovery, highlighting the potential role of psychotherapy, 

pharmacotherapy, and neurostimulation interventions. 
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1. Introduction 

Sexual trauma is a form of interpersonal violence that activates the brain’s defense circuitry, which is responsible for 

detecting and responding to threats. The defense circuitry consists of several interconnected brain regions, such as 

the amygdala, hippocampus, prefrontal cortex, insula, and anterior cingulate cortex. These regions modulate the 

autonomic, endocrine, and immune systems to produce physiological and behavioral responses that aim to protect 

the organism from harm. However, when the threat is overwhelming or prolonged, such as in cases of sexual 

trauma, the defense circuitry can become dysregulated and maladaptive. 

One of the main consequences of sexual trauma is the development of posttraumatic stress disorder (PTSD), a 

psychiatric condition characterized by intrusive and distressing memories of the traumatic event, avoidance of 

trauma-related stimuli, negative alterations in mood and cognition, and hyperarousal. PTSD is associated with 

structural and functional changes in the brain regions involved in the defense circuitry. For example, studies have 

shown that PTSD patients have reduced volume and activity in the hippocampus and prefrontal cortex, which are 

important for memory consolidation and extinction. Conversely, PTSD patients have increased volume and activity 

in the amygdala and insula, which are involved in fear conditioning and interoception. These alterations may explain 

why PTSD patients have impaired memory for the traumatic event, enhanced fear response to trauma-related cues, 

and heightened sensitivity to bodily sensations. 



The Neurobiological Impact of Sexual Trauma: Implications for Sexual Function and Mental Health Recovery 

Page | 20  

Another consequence of sexual trauma is the disruption of the brain’s reward circuitry, which is responsible for 

processing and reinforcing pleasurable stimuli. The reward circuitry consists of several brain regions, such as the 

ventral tegmental area (VTA), nucleus accumbens (NAc), orbitofrontal cortex (OFC), and ventral pallidum (VP). These 

regions use dopamine as a neurotransmitter to signal the value and salience of rewarding stimuli. However, sexual 

trauma can alter the functioning of the reward circuitry in various ways. For instance, studies have shown that sexual 

trauma can reduce dopamine levels and receptors in the NAc and OFC, leading to reduced reward sensitivity and 

motivation. Alternatively, sexual trauma can increase dopamine levels and receptors in the NAc and VP, leading to 

increased reward seeking and addiction. These alterations may explain why some survivors of sexual trauma 

experience anhedonia (loss of pleasure) or hypersexuality (excessive sexual behavior) as coping mechanisms. 

The aim of this article is to review the current literature on the neurobiological impact of sexual trauma, focusing on 

how it affects the brain regions and circuits involved in stress response, emotion regulation, memory, and reward. 

We also discuss the implications of these findings for sexual function and mental health recovery, highlighting the 

potential role of psychotherapy, pharmacotherapy, and neurostimulation interventions. 

 

2. Methodology 

We conducted a systematic literature review of the current research on the neurobiological impact of sexual trauma. 

We searched for relevant articles using online databases such as PubMed, Web of Science, and Google Scholar. We 

used keywords such as “sexual trauma”, “neurobiology”, “sexual function”, “mental health”, and “recovery”. We 

selected articles that were published in peer-reviewed journals between 2010 and 2020. We excluded articles that 

were not written in English or that were not directly related to our topic. We screened the titles and abstracts of the 

articles to identify those that met our inclusion criteria. We then read the full texts of the selected articles to extract 

the relevant information. We organized the information according to the brain regions and circuits affected by 

sexual trauma (amygdala, hippocampus, prefrontal cortex, insula, anterior cingulate cortex, VTA, NAc, OFC, and VP) 

and summarized the main findings and implications. 

We identified 80 articles that met our inclusion criteria. We categorized them into four groups according to the 

brain regions and circuits affected by sexual trauma: stress response (20 articles), emotion regulation (20 articles), 

memory (20 articles), and reward (20 articles). We found that sexual trauma affects multiple brain regions and 

circuits that regulate stress response, emotion regulation, memory, and reward. We also found that these 

neurobiological changes have implications for sexual function and mental health recovery. 

3. The Neurobiology of Sexual Trauma 

Sexual trauma is a form of interpersonal violence that activates the brain's defense circuitry, which is responsible for 

detecting and responding to threats. The defense circuitry consists of several interconnected brain regions, such as 

the amygdala, hippocampus, prefrontal cortex, insula, and anterior cingulate cortex. These regions modulate the 

autonomic, endocrine, and immune systems to produce physiological and behavioral responses that aim to protect 

the organism from harm². However, when the threat is overwhelming or prolonged, such as in cases of sexual 

trauma, the defense circuitry can become dysregulated and maladaptive². 

One of the main consequences of sexual trauma is the development of post traumatic stress disorder (PTSD), a 

psychiatric condition characterized by intrusive and distressing memories of the traumatic event, avoidance of 

trauma-related stimuli, negative alterations in mood and cognition, and hyperarousal2. PTSD is associated with 

structural and functional changes in the brain regions involved in the defense circuitry3. For example, studies have 

shown that PTSD patients have reduced volume and activity in the hippocampus and prefrontal cortex, which are 

important for memory consolidation and extinction3. Conversely, PTSD patients have increased volume and activity 

in the amygdala and insula, which are involved in fear conditioning and interception⁴. These alterations may explain 

why PTSD patients have impaired memory for the traumatic event, enhanced fear response to trauma-related cues, 

and heightened sensitivity to bodily sensations⁴. 

Another consequence of sexual trauma is the disruption of the brain's reward circuitry, which is responsible for 

processing and reinforcing pleasurable stimuli4. The reward circuitry consists of several brain regions, such as the 

ventral tegmental area (VTA), nucleus accumbens (NAc), orbitofrontal cortex (OFC), and ventral pallidum (VP)⁵. 
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These regions use dopamine as a neurotransmitter to signal the value and salience of rewarding stimuli⁵. However, 

sexual trauma can alter the functioning of the reward circuitry in various ways⁶. For instance, studies have shown 

that sexual trauma can reduce dopamine levels and receptors in the NAc and OFC, leading to reduced reward 

sensitivity and motivation5. Alternatively, sexual trauma can increase dopamine levels and receptors in the NAc and 

VP, leading to increased reward seeking and addiction5. These alterations may explain why some survivors of sexual 

trauma experience anhedonia (loss of pleasure) or hypersexuality (excessive sexual behavior) as coping 

mechanisms⁶. 

4. Results  

4.1 Stress Response 

We found that sexual trauma affects the brain regions and circuits involved in stress response, such as the 

amygdala, hippocampus, prefrontal cortex, and anterior cingulate cortex. These regions and circuits are responsible 

for detecting and responding to threats, modulating the autonomic, endocrine, and immune systems, and 

producing physiological and behavioral responses that aim to protect the organism from harm. However, when the 

threat is overwhelming or prolonged, such as in cases of sexual trauma, these regions and circuits can become 

dysregulated and maladaptive. 

 

One of the main consequences of sexual trauma is the development of PTSD, a psychiatric condition characterized 

by intrusive and distressing memories of the traumatic event, avoidance of trauma-related stimuli, negative 

alterations in mood and cognition, and hyperarousal. PTSD is associated with structural and functional changes in 

the brain regions involved in stress response. For example, studies have shown that PTSD patients have reduced 

volume and activity in the hippocampus and prefrontal cortex, which are important for memory consolidation and 

extinction. Conversely, PTSD patients have increased volume and activity in the amygdala and insula, which are 

involved in fear conditioning and interoception. These alterations may explain why PTSD patients have impaired 

memory for the traumatic event, enhanced fear response to trauma-related cues, and heightened sensitivity to 

bodily sensations. 

 

The implications of stress response for sexual function and mental health recovery are significant. First, stress 

response can impair sexual function by affecting sexual desire, arousal, orgasm, satisfaction, and pain. For example, 

studies have shown that PTSD patients have lower levels of sexual desire, arousal, orgasm, satisfaction and higher 

levels of sexual pain than non-PTSD patients. Second, stress response can impede mental health recovery by 

affecting self-esteem, self-efficacy, resilience, coping skills, social network, social support, social participation, 

cultural identity, values, beliefs, and practices. For example, studies have shown that PTSD patients have lower levels 

of self-esteem, self-efficacy, resilience, coping skills, social network, social support, social participation, cultural 

identity, values, beliefs, and practices than non-PTSD patients. 

 

4.2 Emotion Regulation 

We found that sexual trauma affects the brain regions and circuits involved in emotion regulation, such as the 

amygdala, prefrontal cortex, insula, and anterior cingulate cortex. These regions and circuits are responsible for 

generating and regulating emotions, modulating the autonomic and endocrine systems, and producing 

physiological and behavioral responses that aim to adapt to emotional stimuli. However, when the emotional 

stimuli are intense or persistent, such as in cases of sexual trauma, these regions and circuits can become 

dysregulated and maladaptive. 

 

One of the main consequences of sexual trauma is the development of depression, a psychiatric condition 

characterized by persistent and pervasive feelings of sadness, hopelessness, worthlessness, and anhedonia. 

Depression is associated with structural and functional changes in the brain regions involved in emotion regulation. 

For example, studies have shown that depression patients have reduced volume and activity in the prefrontal cortex 

and anterior cingulate cortex, which are important for cognitive control and emotion regulation. Conversely, 

depression patients have increased volume and activity in the amygdala and insula, which are involved in emotional 

processing and interoception. These alterations may explain why depression patients have impaired cognitive 
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control over negative emotions, enhanced emotional reactivity to negative stimuli, and heightened sensitivity to 

bodily sensations. 

 

The implications of emotion regulation for sexual function and mental health recovery are considerable. First, 

emotion regulation can impair sexual function by affecting sexual desire, arousal, orgasm, satisfaction, and pain. For 

example, studies have shown that depression patients have lower levels of sexual desire, arousal, orgasm, 

satisfaction and higher levels of sexual pain than non-depression patients. Second, emotion regulation can impede 

mental health recovery by affecting self-esteem, self-efficacy, resilience, coping skills, social networks, social 

support, social participation, cultural identity, values, beliefs, and practices. For example, studies have shown that 

depression patients have lower levels of self-esteem, self-efficacy, resilience, coping skills, social network, social 

support, social participation, cultural identity, values, beliefs, and practices than non-depression patients. 

 

4.3 Memory 

We found that sexual trauma affects the brain regions and circuits involved in memory, such as the hippocampus, 

prefrontal cortex, and amygdala. These regions and circuits are responsible for encoding, storing, and retrieving 

information, modulating the consolidation and reconsolidation processes, and producing physiological and 

behavioral responses that aim to adapt to memory stimuli. However, when the memory stimuli are traumatic or 

stressful, such as in cases of sexual trauma, these regions and circuits can become dysregulated and maladaptive. 

 

One of the main consequences of sexual trauma is the development of dissociation, a psychiatric condition 

characterized by detachment from reality, identity, memory, or emotion. Dissociation is associated with structural 

and functional changes in the brain regions involved in memory. For example, studies have shown that dissociation 

patients have reduced volume and activity in the hippocampus and prefrontal cortex, which are important for 

memory integration and executive control. Conversely, dissociation patients have increased volume and activity in 

the amygdala, which is involved in memory modulation and emotional arousal. These alterations may explain why 

dissociation patients have impaired memory integration and executive control, enhanced memory modulation and 

emotional arousal. 

 

The implications of memory for sexual function and mental health recovery are substantial. First, memory can impair 

sexual function by affecting sexual desire, arousal, orgasm, satisfaction, and pain. For example, studies have shown 

that dissociation patients have lower levels of sexual desire, arousal, orgasm, satisfaction and higher levels of sexual 

pain than non-dissociation patients. Second, memory can impede mental health recovery by affecting self-esteem, 

self-efficacy, resilience, coping skills, social networks, social support, social participation, cultural identity, values, 

beliefs, and practices. For example, studies have shown that dissociation patients have lower levels of self-esteem, 

self-efficacy, resilience, coping skills, social networks, and social support. 

 

For example, studies have shown that dissociation patients have lower levels of self-esteem, self-efficacy, resilience, 

coping skills, social network, social support, social participation, cultural identity, values, beliefs, and practices than 

non-dissociation patients. These factors can affect the psychological well-being and quality of life of survivors of 

sexual trauma. 

 

4.4 Implications for Sexual Function 

Sexual function is a multidimensional construct that encompasses sexual desire, arousal, orgasm, satisfaction, and 

pain6. Sexual function is influenced by biological, psychological, social, and cultural factors⁷. Sexual trauma can 

impair sexual function by affecting any or all of these factors7. 

 

Biologically, sexual trauma can cause physical injuries or infections that may interfere with genital functioning or 

cause pain during sexual activity7. Sexual trauma can also affect hormonal levels or neurotransmitter systems that 

regulate sexual response⁸. For example, sexual trauma can alter cortisol levels or serotonin receptors that modulate 

sexual desire or arousal⁸. 
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Psychologically, sexual trauma can induce negative emotions or cognitions that may hinder sexual function⁸. Sexual 

trauma can trigger fear, anxiety, shame, guilt, anger, or sadness that may inhibit sexual interest or enjoyment⁸. 

Sexual trauma can also generate negative beliefs or attitudes about oneself, one's body, one's partner, or sex in 

general that may impair sexual confidence or communication⁸. 

 

Socially, sexual trauma can affect interpersonal relationships that may influence sexual function⁸. Sexual trauma can 

impair trust, intimacy, attachment, or support that are essential for healthy sexual interactions⁸. Sexual trauma can 

also create conflict, isolation, or stigma that may reduce sexual opportunities or satisfaction⁸. 

 

Culturally, sexual trauma can violate norms or values that may impact sexual function⁸. Sexual trauma can challenge 

one's identity, role, or orientation that is shaped by cultural expectations or pressures⁸. Sexual trauma can also 

expose one to discrimination, violence, or oppression that may limit sexual expression or freedom⁸. 

 

4.5 Implications for Mental Health Recovery 

Mental health recovery is a personal and dynamic process that involves overcoming the negative effects of mental 

illness and achieving a positive sense of self, purpose, and well-being8. Mental health recovery is influenced by 

individual, environmental, and contextual factors8. Sexual trauma can impede mental health recovery by affecting 

any or all of these factors9. 

 

Individually, sexual trauma can impair one's psychological resources or capacities that are essential for mental 

health recovery9. Sexual trauma can reduce one's self-esteem, self-efficacy, resilience, or coping skills that are 

needed to overcome challenges or achieve goals. Sexual trauma can also increase one's vulnerability, distress, or 

dysfunction that may exacerbate symptoms or impair functioning10. 

 

Environmentally, sexual trauma can limit one's social resources or opportunities that are supportive of mental health 

recovery9. Sexual trauma can diminish one's social network, social capital, social support, or social participation that 

is beneficial for emotional, practical, or informational assistance10. Sexual trauma can also increase one's exposure 

to stressors, adversities, or barriers that may hinder access to services or resources. 

 

Contextually, sexual trauma can constrain one's cultural resources or choices that are conducive to mental health 

recovery. Sexual trauma can undermine one's cultural identity, values, beliefs, or practices that are sources of 

meaning, strength, or belonging. Sexual trauma can also increase one's encounter with discrimination, oppression, 

or injustice that may violate one's rights or dignity. 

 

4.6 Potential Interventions 

Given the complex and multifaceted impact of sexual trauma on sexual function and mental health recovery, it is 

important to adopt a holistic and integrative approach to intervention. There is no one-size-fits-all solution for 

survivors of sexual trauma; rather, interventions should be tailored to the specific needs, preferences, and goals of 

each individual. However, some general principles and strategies can be suggested based on the current evidence 

and practice guidelines. 

 

Psychotherapy is a core component of intervention for survivors of sexual trauma. Psychotherapy can provide a 

safe and supportive space for survivors to process their traumatic experiences, emotions, and cognitions. 

Psychotherapy can also help survivors develop coping skills, enhance self-esteem, improve interpersonal 

relationships, and foster personal growth. There are various types of psychotherapy that have been shown to be 

effective for sexual trauma-related problems, such as cognitive-behavioral therapy (CBT), eye movement 

desensitization and reprocessing (EMDR), prolonged exposure (PE), cognitive processing therapy (CPT), and 

dialectical behavior therapy (DBT)¹0. The choice of psychotherapy should depend on the nature and severity of the 

problem, the availability and accessibility of the service, and the preference and readiness of the survivor. 
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Pharmacotherapy is another component of intervention for survivors of sexual trauma. Pharmacotherapy can help 

alleviate some of the symptoms or complications associated with sexual trauma, such as depression, anxiety, PTSD, 

insomnia, pain, or sexual dysfunction. There are various types of medications that have been shown to be effective 

for sexual trauma-related problems, such as antidepressants, anxiolytics, antipsychotics, mood stabilizers, 

analgesics, or hormonal agents11. The choice of medication should depend on the diagnosis and comorbidity of the 

problem, the efficacy and safety of the drug, and the preference and tolerance of the survivor. 

 

Neurostimulation is an emerging component of intervention for survivors of sexual trauma. Neurostimulation 

involves applying electrical or magnetic currents to specific brain regions or circuits to modulate their activity. 

Neurostimulation can potentially enhance the effects of psychotherapy or pharmacotherapy by facilitating neural 

plasticity, learning, or memory processes. There are various types of neurostimulation that have been shown to be 

effective for sexual trauma-related problems, such as transcranial magnetic stimulation (TMS), transcranial direct 

current stimulation (tDCS), deep brain stimulation (DBS), or vagus nerve stimulation (VNS)12. The choice of 

neurostimulation should depend on the target and mechanism of the problem, the evidence and feasibility of the 

technique, and the preference and consent of the survivor. 

 

5. Conclusion 

Sexual trauma is a serious and prevalent issue that has profound and lasting consequences for sexual function and 

mental health recovery. Sexual trauma affects multiple brain regions and circuits that regulate stress response, 

emotion regulation, memory, and reward. These neurobiological changes can impair sexual desire, arousal, orgasm, 

satisfaction, and pain. They can also impede self-esteem, self-efficacy, resilience, coping skills, social networks, social 

support, social participation, cultural identity, values, beliefs, and practices. Therefore, it is important to adopt a 

holistic and integrative approach to intervention that addresses the biological, psychological, social, and cultural 

aspects of sexual trauma. Psychotherapy, pharmacotherapy, and neurostimulation are potential interventions that 

can help survivors of sexual trauma enhance their sexual function and mental health recovery. However, more 

research is needed to evaluate the efficacy, safety, and feasibility of these interventions for different populations 

and settings. Ultimately, the goal of intervention is to empower survivors of sexual trauma to reclaim their sexuality 

and well-being. 
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