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Introduction. 
The Adverse Childhood Experiences (ACE) study, conducted at Kaiser Permanente from 1995 to 1997[endnoteRef:1], found very strong correlations between childhood trauma and a variety of health and social conditions in adulthood.  Subsequent research has verified those relationships, examining a wide range of traumatic events and toxic stressors and an equally wide range of outcomes.  Significant research attention is now focused on determining potential psychological and biological pathways of causation.  However, the role of trauma in severe mental illnesses has remained controversial.  One early research review[endnoteRef:2] postulating a causal link between childhood trauma and psychosis was criticized for being premature, given methodological problems in the studies reviewed.[endnoteRef:3] [endnoteRef:4]  In the past twelve years, a substantial body of literature has accumulated on this topic, including methodologically rigorous studies and several reviews and meta-analyses.  The purpose of this paper is to summarize the current science on the relationship between trauma and serious mental illnesses.  [1:  https://www.cdc.gov/violenceprevention/acestudy/about.html ]  [2:  Read, J., van Os, J., Morrison, A.P. et al.  (2005) Childhood trauma, psychosis and schizophrenia: A literature review with theoretical and clinical implications.  Acta Psychiatr Scand, 112 (5), 330-350.]  [3:  Bendall, S., Jackson, H.J., Hulbert, C.A. et al. (2008) Childhood trauma and psychotic disorders. A systematic, critical review of the evidence.  Schizophr Bull, 34(3), 568-579.]  [4:  Morgan, C. and Fisher, H. (2007) Environmental factors in schizophrenia: Childhood trauma – a critical review.  Schizophr Bull, 33(1), 3-10.] 

  
SAMHSA defines “serious mental illness” as a “diagnosable mental, behavioral or emotional disorder (excluding developmental and substance use disorders) of sufficient duration to cause serious functional impairment in an individual's major life activities (going to work, school, interacting with family, etc.) Serious mental illnesses include major depression, schizophrenia, and bipolar disorder, and other mental disorders that cause serious impairment.” [endnoteRef:5]  The current paper focuses primarily on these diagnosable conditions, as well as on “psychosis” and “psychotic symptoms,” and is based on a literature review of research published between 2012 and 2017 (see accompanying annotated bibliography.) [5:  https://www.samhsa.gov/disorders ] 


Relationship between trauma and serious mental illnesses. 
Evidence for an association between childhood trauma and serious mental illness is strong.  There is little doubt that individuals with severe mental illnesses report child trauma at a much higher rate than the general population.  For example, a large cross-sectional survey of child physical abuse in a representative sample of the U.S. population (National Epidemiological Survey on Alcohol and Related Conditions) found significantly increased adjusted odds ratios for a broad range of DSM-IV disorders, with a dose-response relationship between frequency of abuse and several adult psychiatric disorder groups.[endnoteRef:6]  A systematic review of four databases similarly found higher prevalence rates of physical and sexual abuse among people with severe mental illness compared to the general population.[endnoteRef:7] Two recent meta-analyses have confirmed and quantified the association between childhood trauma and psychosis[endnoteRef:8] and between childhood trauma and specific diagnostic categories.[endnoteRef:9]  Varese and colleagues found a significant association between adversity and psychosis across 36 patient-control, prospective and cross-sectional cohort studies, with an odds ratio of 2.8. They also found a dose-response relationship in nine of ten studies that tested for it.  In a meta-analysis of studies comparing childhood trauma in patients with schizophrenia and non-psychiatric control subjects, Matheson et al found an odds ratio of 3.6, with similar results for all other major psychiatric disorders with the exception of anxiety disorders.  [6:  Sugaya, L., Hasin, D. S., Olfson, M. et al (2012). Child physical abuse and adult mental health: A national study. Journal of Traumatic Stress, 25(4), 384–392. http://doi.org/10.1002/jts.21719]  [7:  Mauritz, M.W., Goossens, P.J.J., Draijer, N., and van Achterberg, T. (2013) Prevalence of interpersonal trauma exposure and trauma-related disorders in severe mental illness.  European Journal of Psychotraumatology, 4:1, 19985, DOI: 10.3402/ejpt.v4i0.19985 ]  [8:  Varese, F., Smeets, F., Drukker, M. et al (2012) Childhood adversities increase the risk of psychosis: A meta-analysis of patient-control, prospective- and cross-sectional cohort studies.  Schizophrenia Bulletin, 38(4), 661–671. doi:10.1093/schbul/sbs050 Advance Access publication on March 29, 2012.]  [9:  Matheson, S.L., Shepherd, A.M., Pinchbeck, R.M. et al (2013) Childhood adversity in schizophrenia: a systematic meta-analysis. Psychological Medicine, 43, 225–238] 


On the strength of this significant body of research, there is growing consensus that childhood trauma is a significant risk factor for serious mental illness.  The question of whether there is a causal relationship is less clear. Consistent dose-response relationships in large dataset analyses are suggestive.  However, in order to establish a causal relationship, the possibility of reverse causality (i.e., early symptoms of psychosis increasing risk for childhood trauma) and genetic confounding must be ruled out.  Prospective studies showing adverse experiences occurring before the onset of psychosis lend support for a causal hypothesis.  In two prospective studies, Cutajar and associates[endnoteRef:10] and Arseneault[endnoteRef:11] and associates demonstrated that child trauma occurred before the onset of psychosis, but neither fully ruled out the possibility that early symptoms predated the exposure.  A study by Kelleher and colleagues[endnoteRef:12] found a bidirectional relationship (trauma predicting psychotic experiences over time and vice versa).  However, even after making a number of strict adjustments to account for the bi-directionality, trauma was strongly predictive of psychotic experiences.  In addition, they found evidence that cessation of traumatic experiences leads to a reduced incidence of psychotic experiences.  [10:  Cutajar, M.C., Mullen, P.E., Ogloff, J.R.P. et al (2010)  Schizophrenia and other psychotic disorders in a cohort of sexually abused children. Arch Gen Psychiatry, 67(11):1114–1119. doi:10.1001/archgenpsychiatry.2010.147.]  [11:  Arseneault, L., Cannon, M., Fisher, H.L. et al (2011) Childhood trauma and children's emerging psychotic symptoms: A genetically sensitive longitudinal cohort study.  Am J Psychiatry, 168: 65-72. doi:10.1176/appi.ajp.2010.10040567.]  [12:  Kelleher, I., Keeley, H., Corcoran, P. et al (2012) Childhood trauma and psychosis in a prospective cohort study: Cause, effect, and directionality. Am J Psychiatry; AiA: 1–8.] 


The genetic confounding hypothesis proposes that genetic risk affects both the likelihood of childhood trauma and that of psychosis, with trauma adding no additional impact.  This hypothesis suggests that people at genetic risk for psychosis are more vulnerable to victimization because of traits associated with psychosis (e.g., poor social skills.)  There is little available research evidence on this question, in part because it is difficult to accurately identify genetic risk for psychosis. However, several studies have shown strong and significant associations between child trauma and psychosis, even when controlling genetic factors.  These results suggest a partial genetic mediation of environmental effects rather than a gene-environment confounding – i.e., if genetic factors increase risk for serious mental illness, exposure to trauma further increases risk.[endnoteRef:13]   [13:  van Winkel, R., van Nierop, M., Myin-Germeys, I. and van Os, J. (2012) Childhood trauma as a cause of psychosis: Linking genes, psychology, and biology. Can J Psychiatry, 58 (1):44–51. ] 


Section summary:  Childhood trauma is a significant risk factor for serious mental illness, with meta-analyses showing that people with histories of childhood trauma are about three times as likely to be diagnosed with serious mental illness in adulthood as those without such histories.  The question of causality is still under investigation.  Dose-response relationships and the sequencing of events strongly suggest causality, but are not definitive.  Studies controlling for genetic factors find child trauma confers significant additional risk.  The most plausible explanation is a partial genetic mediation of the impact of trauma in the development of serious mental illness.

Relationship between trauma and course of illness, severity, and treatment response. 
Numerous studies suggest that traumatic experiences in childhood are associated with course of illness (onset, persistence and recurrence), symptom severity, and treatment response in serious mental illnesses.  In a review of studies of childhood trauma and bipolar disorder, Aas and colleagues[endnoteRef:14] found consistent indications that childhood trauma is associated with earlier onset, rapid cycling, psychotic features, lifetime episodes, and suicide attempts.  Three relationships were replicated across multiple studies: age of onset, risk of suicide, and comorbid substance abuse.  A recent meta-analysis of 30 studies[endnoteRef:15] confirmed these relationships, finding patients with bipolar disorder and histories of child abuse, compared to patients with bipolar disorder but without child trauma histories, had greater severity of mania, depression and psychosis; greater co-morbidity with PTSD, anxiety disorders and alcohol use disorder; earlier age of onset; greater risk of rapid recycling; greater number of manic episodes; and higher risk of suicide attempts.  [14:  Aas, M., Henry, C., Andreassen, O.A. et al (2016) The role of childhood trauma in bipolar disorders. International Journal of Bipolar Disorders, 4:2.]  [15:  Agnew-Blais, J. and Danese, A. (2016) Childhood maltreatment and unfavourable clinical outcomes in bipolar disorder: a systematic review and meta-analysis.  The Lancet Psychiatry, 3 (4), 342-349.  ] 


Similarly, there is evidence that childhood trauma is associated with both course of illness and treatment outcomes in depression.  In two separate meta-analyses, Nanni et al found that childhood maltreatment is associated with elevated risk of developing recurrent and persistent depressive episodes and with lack of response or remission during treatment.[endnoteRef:16]  Several studies have found differential treatment response between people with depression who have trauma histories and those without.  Adolescents with treatment-resistant depression who had histories of physical or sexual abuse showed poorer 12-week response to combination treatment (medication plus cognitive-behavioral therapy) when compared to those with no reported abuse history, even adjusting for other clinical predictors.[endnoteRef:17]  Similarly, Williams et al[endnoteRef:18] showed poorer response to antidepressant medication in a large sample of adults with major depressive disorder who reported childhood abuse, particularly physical, emotional and sexual abuse before the age of seven, compared to those without such histories.   [16:  Nanni, V., Uher, R. and Danese, A. (2012) Childhood maltreatment predicts unfavorable course of illness and treatment outcome in depression: A meta-analysis. American Journal of Psychiatry, 169 (2), 141-151. ]  [17:  Shamseddeen, W., Asarnow, J.R., Clarke, G. et al (2011) Impact of physical and sexual abuse on treatment response in the treatment of resistant depression in adolescent Study (TORDIA).  Journal of the American Academy of Child & Adolescent Psychiatry, 50 (3), 293-301.]  [18:  Williams, L.M., Debattista, C., Duchemin, A-M. et al (2016) Childhood trauma predicts antidepressant response in adults with major depression: data from the randomized international study to predict optimized treatment for depression. Translational Psychiatry 6, e799; doi:10.1038/tp.2016.61.] 


Research looking at groups with mixed diagnoses show similar results.  Dvir et al[endnoteRef:19] summarize several studies showing that patients with first episode psychosis who have experienced trauma have a different presentation at illness onset than those with no trauma exposure. In one of the few studies to compare the impact of traumatic events in childhood to those in adulthood, Stumbo et al[endnoteRef:20] examined a group of adults diagnosed with a serious mental illness (including bipolar disorder, affective psychosis, schizophrenia or schizoaffective disorder).  They found that adverse adult experiences were more important predictors of outcomes than adverse childhood experience. Adult exposure to trauma was associated with lower recovery scores, poorer quality of life, lower mental, physical and social functioning, and higher psychiatric symptom severity.  There is also some evidence suggesting a relationship between childhood trauma and chronicity.  Braehler et al [endnoteRef:21] found that more severe childhood trauma was related to dissociative symptoms in all three groups (first-episode psychosis, chronic psychosis, and community controls) but that the relationship was strongest in the chronic group.  [19:  Dvir, Y., Denietolis, B., and Frazier, J.A. (2013) Childhood trauma and psychosis. Child and Adolescent Psychiatric Clinics of North America, 22 (4), 629-641. ]  [20:  Stumbo, S.P., Yarborough, B.J., Paulson, R., and Green, C.A. (2015) The impact of adverse child and adult experiences on recovery from serious mental illness.  Psychiatr Rehabil J., 38 (4): 320-7. doi: 10.1037/prj0000141. Epub 2015 Jun 8.]  [21:  Braehlera, C., Valiquetteb, L., Holowkad, D. et al (2013) Childhood trauma and dissociation in first-episode psychosis, chronic schizophrenia and community controls. Psychiatry Research, 210 (1), 36–42.] 


Not all studies have found a relationship between trauma and course of illness. Van Dam and colleagues[endnoteRef:22] found a strong dose-response relationship between childhood trauma and psychosis, with abuse being more strongly associated with positive than negative symptoms.  However, childhood trauma was not related to course of symptoms over three years.  Similarly, there does not appear to be a strong relationship between trauma histories and severity or course of illness in obsessive-compulsive disorder.  In a study of patients with obsessive-compulsive disorder, Visser and colleagues[endnoteRef:23] found no association of trauma with measures of symptom severity or chronicity, although they did find a relationship with co-morbid affective disorders, substance use disorders, and eating disorders (but not to comorbid anxiety disorders.)  They suggest that earlier inconsistent findings with this group could relate to the presence of comorbidity.    [22:  van Dam, D.S., van Nierop, M., Viechtbauer, W. et al (2015) Childhood abuse and neglect in relation to the presence and persistence of psychotic and depressive symptomatology. Psychological medicine 45(7): 1363-13.]  [23:  Visser, H.A., van Minnen, A., van Megen, H. et al (2014) The relationship between adverse childhood experiences and symptom severity, chronicity, and comorbidity in patients with obsessive-compulsive disorder.  J Clin Psychiatry. 2014 Jun 24. [Epub ahead of print].] 


The literature linking individual types of childhood trauma to specific symptoms and clinical manifestations is less robust, although clearly suggestive.  One study found that childhood sexual abuse was associated with hallucinations, while being brought up in a children’s home was associated with paranoia.[endnoteRef:24]  A review of 44 studies found that unspecified neglect was most closely associated with mood and anxiety disorders, emotional abuse with personal disorders and schizophrenia, and physical neglect with personality disorders.[endnoteRef:25]  Severity of shutdown dissociation (the shutting down of sensory, motor and speech systems) in patients with schizophrenia spectrum disorder was related to number of childhood but not adult traumatic events, affected by both type and timing: Peak vulnerability occurred at 13-14 years of age, with exposure to emotional neglect followed by emotional abuse having the strongest relationships.[endnoteRef:26]  In an exploratory study using qualitative techniques, Reiff and associates found that “trauma-related content” in adults with serious mental illnesses was higher in those with reported trauma histories than those without.[endnoteRef:27]  Clearly, the relationship between trauma and the course and severity of illness has important treatment implications.  More research is needed to explore the relationship between specific types of trauma, age of occurrence, and clinical impact.  [24:  Bentall, R.P., Wickham, S., Shevlin, M., and Varese, F. (2012) Do Specific Early-Life Adversities Lead to Specific Symptoms of Psychosis? A Study from the 2007 Adult Psychiatric Morbidity Survey. Schizophrenia Bulletin, 2012; DOI: 10.1093/schbul/sbs049.]  [25:  Passmann Carr, C.P., Martins, C.M.S., Stingel, A.M. et al (2013) The role of early life stress in adult psychiatric disorders.  A systematic review according to childhood trauma subtypes. J Nerv Ment Dis; 201: 1007Y1020.]  [26:  Schalinski, I., and Teicher, M.H. (2015) Type and timing of childhood maltreatment and severity of shutdown dissociation in patients with schizophrenia spectrum disorder. PLoS ONE 10(5): e0127151.doi:10.1371/journal.pone.0127151. ]  [27:  Reiff, M., Castille, D. M., Muenzenmaier, K., & Link, B. (2012). Childhood abuse and the content of adult psychotic symptoms. Psychological Trauma: Theory, Research, Practice, and Policy, 4(4), 356-369.http://dx.doi.org/10.1037/a0024203. ] 


Section Summary.  There is robust evidence that traumatic experiences in childhood are associated with course of illness (onset, persistence and recurrence), symptom severity, and treatment response in bipolar disorder and depression, and possibly in other diagnostic categories. There is also evidence, although less robust, for relationships between specific forms of childhood trauma and specific symptoms and diagnoses.  These relationships have clear clinical implications. 

Search for causal pathways and mediating variables.
While there is an emerging consensus about the strength of relationships between child trauma and the occurrence of serious mental illnesses, and growing evidence about relationships with course and severity of illness, the mechanisms through which these relationships occur are still largely unknown.  Research is now focusing on psychological and biological pathways underlying these associations.  A number of hypotheses have at least some supporting evidence.  
Many theorists focus on the role of psychological processes in mediating the link between trauma and serious mental illness.  Aas et al,[endnoteRef:28] for example, found that “affective lability” statistically mediates the relationship between childhood trauma and severe or complex clinical expression of bipolar disorder.  Van Winkel et al[endnoteRef:29] summarize evidence that toxic stress and trauma can lead to a state of decreased self-value in relation to others, or even to state of social defeat.  The social defeat notion is based in animal research showing that repeated attacks of a stronger intruder animal affects dopamine transmission, which is also implicated in the development of psychotic symptoms.  Other possible psychological mediators mentioned by van Winkel include cognitive biases, ability to reflect a theory of mind, and a tendency to attribute negative events to external factors.  Bentall and Fernyhough[endnoteRef:30] postulate that early childhood trauma leads to low self-esteem, which, coupled with the inability to understand the intentions of others, leads to a tendency to anticipate social encounters as threats.  [28:  Aas, M., Henry, C., Bellivier, F. et al (2017). Affective lability mediates the association between childhood trauma and suicide attempts, mixed episodes and co-morbid anxiety disorders in bipolar disorders. Psychological Medicine, 47(5), 902-912. doi:10.1017/S0033291716003081.]  [29:  van Winkel, R., van Nierop, M., Myin-Germeys, I. and van Os, J. (2012) Childhood trauma as a cause of psychosis: Linking genes, psychology, and biology. Can J Psychiatry, 58 (1):44–51. ]  [30:  Bentall, R and Fernyhough, C. (2008) Social predictors of psychotic experiences: Specificity and psychological mechanisms. Schizophr Bull, 34(6), 1012-1020.] 

There is growing research on biological and neurobiological mechanisms that could underlie the trauma-psychosis link.  Trauma and stress are known to cause changes in the stress-response and immune systems, including the inflammatory response; to affect the circadian system and sleep disorders; and to shorten telomeres. Any of these impacts could potentially affect the development of psychosis. A recent meta-analysis by Baumeister and colleagues[endnoteRef:31] demonstrated that childhood trauma contributes to a pro-inflammatory state in adulthood, with specific inflammatory profiles depending on specific type of trauma. Danese and Baldwin[endnoteRef:32] note that a systemic inflammatory response can affect brain development, behavior, and reactivity to subsequent stress, and ultimately risk for psychopathology.   [31:  Baumeister, D., Akhtar, R., Ciufolini, S. et al (2015) Childhood trauma and adulthood inﬂammation: a meta-analysis of peripheral C-reactive protein, interleukin-6 and tumour necrosis factor-α. Molecular Psychiatry, 1–8.]  [32:  Danese, A. and Baldwin, J.R. (2017) Hidden wounds? Inflammatory links between childhood trauma and psychopathology. Annual Review of Psychology, 68, 517-544, First published online as a Review in Advance on August 17, 2016, https://doi.org/10.1146/annurev-psych-010416-044208. ] 

Sensitization of the dopamine system is often suggested as a mechanism linking child trauma and psychosis.  Van Winkel et al [endnoteRef:33] review studies suggesting that early adversity results in exaggerated dopamine response to subsequent social stressors, and possibly also to recreational drug use.  Although direct evidence linking early experience to stress-induced dopamine release is limited, changes in the dopamine response system have been reported in patients with psychosis.   [33:  van Winkel, R., van Nierop, M., Myin-Germeys, I. and van Os, J. (2012) Childhood trauma as a cause of psychosis: Linking genes, psychology, and biology. Can J Psychiatry, 58 (1):44–51.] 

Changes in the structure and functioning of the hypothalamic pituitary adrenal (HPA) axis have also received substantial attention due to the role the HPA axis plays in stress response. A meta-analysis[endnoteRef:34] of patients diagnosed with schizophrenia and bipolar disorder showed elevated levels of morning cortisol, although the specific role of trauma could not be identified. Teicher et al[endnoteRef:35] demonstrated a volume reduction in two important areas of the hippocampus in patients reporting childhood maltreatment, suggesting that exposure to early stress affects hippocampal development. Notably, the results were not mediated by histories of depression or PTSD.  Other changes in the brain which may play a role in the link between trauma and psychosis include blunted reward-related brain activity[endnoteRef:36] and effects on the fiber pathways that convey adverse experiences to frontal, temporal or limbic regions.[endnoteRef:37]   In addition, there is emerging evidence that prenatal exposure to toxic stressors, including alcohol and maternal seizures, may be a key component in the development of late-onset neuropsychiatric disorders.[endnoteRef:38]  [34:  Girshkin, L., Mattheson, S., Shepard, A.M. and Greeen, M.I. (2014) Morning cortisol levels in schizophrenia and bipolar disorder: A meta-analysis.  Psychoneuroendocrinology, 4 (49), 187-206.]  [35:  Teicher, M. H., Anderson, C. M., & Polcari, A. (2012). Childhood maltreatment is associated with reduced volume in the hippocampal subfields CA3, dentate gyrus, and subiculum. Proceedings of the National Academy of Sciences, 109(9), E563-E572. ]  [36:  Hanson, J.L., Albert, D., Iselin, A.R. et al (2015) Cumulative stress in childhood is associated with blunted reward-related brain activity in adulthood. Soc. Cogn. Affect .Neurosci. 11 (3), 405-412. DOI: https://doi.org/10.1093/scan/nsv124]  [37:  Choi, J., Jeong, B., Polcari, A. et al (2012). Reduced fractional anisotropy in the visual limbic pathway of young adults witnessing domestic violence in childhood. NeuroImage, 59(2), 1071–1079. http://doi.org/10.1016/j.neuroimage.2011.09.033.]  [38:  Hashimoto-Torii, K., Torii, M., Fujimoto, M. et al (2014) Roles of heat shock factor 1 in neuronal response to fetal environmental risks and Its relevance to brain disorders. Neuron; DOI: 10.1016/j.neuron.2014.03.002. ] 

Another active area of research concerns the ways in which genetic mechanisms interact with early life trauma to influence the development of serious mental illnesses.  Because most people exposed to child trauma do not develop psychotic symptoms, it is commonly assumed that underlying genetic vulnerability pays a role.  For example, Cannon and colleagues[endnoteRef:39] propose that exposure to prenatal or post-natal stressors interacts with genetic vulnerability to “prime the brain” to be more sensitive to stressors later in life.  Research on gene-trauma interactions has had mixed results, with some studies showing evidence for an interaction and others not.[endnoteRef:40]  A recent meta-analysis on 31 datasets[endnoteRef:41] examined the relationship between depression, childhood maltreatment or other stressful life events, and a gene thought to be associated with depression.  They found a strong main effect for life stressors, no impact of the genotype, and no evidence of an interaction.  [39:  Cannon, M., Clarke, M.C., and Cotter, D.R. (2014) Priming the brain for psychosis: Maternal inflammation during fetal development and the risk lf later psychiatric disorder. Am J Psychiatry, 171, 901- 905.]  [40:  van Winkel, R., van Nierop, M., Myin-Germeys, I. and van Os, J. (2012) Childhood trauma as a cause of psychosis: Linking genes, psychology, and biology. Can J Psychiatry, 58 (1):44–51.]  [41:  Culverhouse, R. C., Saccone, N. L., Horton, A. C. et al (2017). Collaborative meta-analysis finds no evidence of a strong interaction between stress and 5-HTTLPR genotype contributing to the development of depression. Molecular Psychiatry, 00, 1-10. doi:10.1038/mp.2017.44] 

The most common explanation for the negative results is that the role of genes in mediating the development of serious mental illness is extremely complex. Recently, several researchers have drawn on epigenetics as a potential explanation for the apparent complexity in the expression of genetic vulnerability. Epigenetics refers to the regulation of genes through DNA methylation and chromatin structures, a process which is independent of genetic structure itself.[endnoteRef:42]  Research that focuses on DNA sequences would not be sensitive to epigenetic impacts. Diwadkar et al note that growing evidence fails to conclusively link individual genes to specific mental illnesses, and suggest that epigenetic effects during development may help to explain the negative results.  Specifically, they suggest that mediation of the genes involved in the stress response may be involved.[endnoteRef:43]  Similarly, Bohacek and colleagues[endnoteRef:44] review the epigenetic mechanisms involved in complex diseases and suggest that they may substantially account for the unexplained heritability of mental illnesses.  Initial findings on the relationship of parenting and DNA methylation in children[endnoteRef:45] and on the relationship of treatment response to epigenetic impacts on the HPA axis[endnoteRef:46] [endnoteRef:47] suggest that this avenue is worth pursuing.  [42:  van Winkel, R., van Nierop, M., Myin-Germeys, I. and van Os, J. (2012) Childhood trauma as a cause of psychosis: Linking genes, psychology, and biology. Can J Psychiatry, 58 (1):44–51.]  [43:  Diwadkar, V.A., Bustamante, A., Rai, H., and Uddin, M. (2014) Epigenetics, stress, and their potential impact on brain network function: a focus on the schizophrenia diatheses. Front. Psychiatry, 23 June 2014 | https://doi.org/10.3389/fpsyt.2014.00071.]  [44:  Bohacek, J., Gapp, K., J. Saab, B.J. and Mansuy, I.M. (2013) Transgenerational epigenetic effects on brain functions. Biological Psychiatry; 73 (4): 313 DOI: 10.1016/j.biopsych.2012.08.019. ]  [45:  Naumova, O.Y., Hein, S., Suderman, M. et al (2016) Epigenetic patterns modulate the connection between developmental dynamics of parenting and offspring psychosocial adjustment. Child Dev, 87(1), 98-110. doi: 10.1111/cdev.12485]  [46:  Roberts, S., Lester, K.J., Hudson, J.L. et al. (2014) Serotonin transporter (corrected) methylation and response to cognitive behavioral therapy in children with anxiety disorders.  Transl Psychiatry, 16; 4:e44. Doi: 10.1038/tp.2014.83.]  [47:  Roberts, S., Keers, R., Lester, K.J. et al (2015) HPA axis related genes and response to psychological therapies: Genetics and epigenetics.  Depress Anxiety, 32(12), 861-70.  Doi: 10. 1002/da.22430.] 

Section summary.  Research is now focusing on psychological and biological pathways through which childhood trauma affects the development of serious mental illnesses. A number of hypotheses have been tested. While further research is needed, it appears that there are multiple biological systems involved, mediated by complex genetic/epigenetic mechanisms, and possibly operating through various psychological and cognitive consequences. The explanations discussed above are not mutually exclusive.  Theories such as the traumagenic neurodevelopment model of psychosis[endnoteRef:48] and the sociodevelopmental cognitive model of schizophrenia/psychosis[endnoteRef:49] show great promise in bringing the different sub-fields together to expand our understanding of this issue. [48:  Read, J., Fosse, R., Moskowitz, A. and Perry, B. (2015) The traumagenic neurodevelopmental model of psychosis revisited. Neuropsychiatry, 4 (10) 65-79.]  [49:  Diwadkar, V.A., Bustamante, A., Rai, H., and Uddin, M. (2014) Epigenetics, stress, and their potential impact on brain network function: a focus on the schizophrenia diatheses. Front. Psychiatry, 23 June 2014 | https://doi.org/10.3389/fpsyt.2014.00071.] 

Implications 
A recent Comment in the Lancet[endnoteRef:50] suggests that childhood trauma may be “psychiatry’s greatest public health challenge.” The authors believe that evidence of a relationship between trauma and mental illness, including serious mental illness, is strong enough to warrant a major revamping of our mental health system.  Taking a public health approach to serious mental illness would mean developing social policies acknowledging the impact of social determinants on the development of psychosis.  It would also require implementing a full range of coordinated assessment, treatment and prevention interventions.  [50:  Grant, S. and Lappin, J. (2017) Comment. Childhood trauma: Psychiatry’s greatest public health challenge.  The Lancet. Public Health, 2, 300- 301. ] 

While specific causal connections remain to be worked out, it is clear that a sizeable percentage of people diagnosed with serious mental illnesses have experienced trauma.  In addition to the convincing data on rates of childhood trauma in clinical populations, research has consistently shown that PTSD is highly co-morbid with serious mental illness.[endnoteRef:51]  Moreover, people with serious mental illness are at higher risk for additional trauma, including adult victimization as well as the traumatic impact of being given medication against one’s will, being involuntarily detained, and experiencing threatening hallucinations.[endnoteRef:52]  It is certainly not surprising that this group experiences post-traumatic stress symptoms at higher rates than the general population.[endnoteRef:53] [51:  Lommen, M.J.J. and Restifo, K. (2009) Trauma and post-traumatic stress disorder (PTSD) in patients with schizophrenia or schizoaffective disorder. Commun. Ment. Health J., 45, 485-496.]  [52:  Swan, S., Keen, N., Reynolds, N., and Onwumere, J. (2017) Psychological intervention for post-traumatic stress symptoms in psychosis: A systematic review of outcomes.  Frontiers in Psychology, 8 (341), 1-14.]  [53:  Mueser, K.T., Rosenberg, S.D., Goodman, L.A. and Trumbetta, S.L. (2002) Trauma, PTSD, and the course of severe mental illness: An interactive model.  Schizophr Res, 53, 123-143.] 

The National Institute for Health and Care Excellence (NICE), a group that sets standards of care in health and social services for the United Kingdom, has recently updated treatment guidance on psychosis and schizophrenia.[endnoteRef:54]  They recommend that all service users be routinely screened for PTS symptoms, and that trauma-based therapies be offered to those who screen positive.  Others have recommended that all clients of mental health services, including those diagnosed with serious mental illnesses, be asked or given the opportunity to talk about childhood traumatic experiences,[endnoteRef:55] and that they be provided with therapies addressing the traumatic experiences and targeting cognitive deficits or emotional dysregulation linked to trauma.[endnoteRef:56]  Clinicians are sometimes reluctant to address trauma because they believe self-disclosure is unreliable and/or that treatment for trauma may exacerbate psychotic symptoms. Recent research calls the unreliability of self-report into question, and a review of research on the use of trauma-specific therapies in patients with psychosis showed the interventions to be both safe and effective.[endnoteRef:57]  Experience in the field suggests that creating a “trauma-informed” clinical environment is an important first step in overcoming attitudinal barriers to addressing trauma.[endnoteRef:58] [54:  National Institute for Health and Care Excellence (2014) Psychosis and Schizophrenia in Adults: Treatment and Management.  London: National Institute for Health and Care Excellence. ]  [55:  Read, J., Fosse, R., Moskowitz, A. and Perry, B. (2015) The traumagenic neurodevelopmental model of psychosis revisited. Neuropsychiatry, 4 (10) 65-79.]  [56:  Aas, M., Henry, C., Andreassen, O.A. et al (2016) The role of childhood trauma in bipolar disorders. International Journal of Bipolar Disorders, 4:2.]  [57:  Swan, S., Keen, N., Reynolds, N., and Onwumere, J. (2017) Psychological intervention for post-traumatic stress symptoms in psychosis: A systematic review of outcomes.  Frontiers in Psychology, 8 (341), 1-14.]  [58:  Machtinger, E.L, Cuca, Y.P. et al (2015) From treatment to healing: The promise of trauma-informed primary care. Women’s Health Issues, 25 (3), 193-197 http://www.whijournal.com/article/S1049-3867(15)00033-X/pdf] 

Studies documenting the relationship between childhood trauma and the onset, severity and course of illness raise another important clinical issue.  Within several diagnostic categories, it appears that in patients with trauma histories, serious mental illnesses occur at an earlier age, manifest more severe symptoms and behaviors (including suicide), co-occur more often with other psychiatric illnesses, have more frequent and severe episodes, and respond less well to traditional treatments.  In short, it appears that even with the same diagnosis, patients with trauma histories are less likely to do well, clinically, than those without.  This raises the question of whether there are distinct sub-groups within diagnostic groups that might require different clinical guidelines and algorithms. While further research is clearly needed, Teicher et al[endnoteRef:59] recently found support for this hypothesis, reviewing neurobiological findings for major depressive disorders, anxiety disorders and substance use disorders.  Given the high human and social cost of treatment-resistant mental illness, this is a promising avenue to pursue.   [59:  Teicher, M. H., & Samson, J. A. (2013). Childhood maltreatment and psychopathology: A case for ecophenotypic variants as clinically and neurobiologically distinct subtypes. The American Journal of Psychiatry, 170(10), 1114–1133. http://doi.org/10.1176/appi.ajp.2013.12070957] 


There are also profound implications for primary and secondary prevention strategies.  In contrast to the substance abuse field, little attention has been paid to the possibility of preventing serious mental illnesses. Knowing that trauma is a risk factor could change that.  Read et al,[endnoteRef:60] using the data from the Varese meta-analysis,[endnoteRef:61] point out that a third of all new cases of adult psychosis could be prevented if six types of childhood adversity were eliminated.  While it goes beyond the scope of this paper, many evidence-based prevention programs exist that could, if widely implemented, affect the population rates of these risk factors.  The research reviewed here also raises the possibility of effective secondary prevention through interventions targeted at high-risk groups.  Could rates of serious mental illness be reduced if children and adolescents exposed to trauma were given remedial assistance in coping with emotional dysregulation and other cognitive impacts of trauma before they developed prodromal symptoms of mental illness? Could chronicity be reduced if trauma-related issues were addressed when early symptoms first occur? [60:  Read, J., Fosse, R., Moskowitz, A. and Perry, B. (2015) The traumagenic neurodevelopmental model of psychosis revisited. Neuropsychiatry, 4 (10) 65-79.]  [61:  Varese, F., Smeets, F., Drukker, M. et al (2012) Childhood adversities increase the risk of psychosis: A meta-analysis of patient-control, prospective- and cross-sectional cohort studies.  Schizophrenia Bulletin, 38(4), 661–671. doi:10.1093/schbul/sbs050 Advance Access publication on March 29, 2012.
] 

Responding to these questions and challenges will require a fundamental re-examination of our public mental health system, as well as the financial, regulatory and human resource structures that maintain it.  The data suggest that it would be worthwhile to do so. 
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