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Abstract

Broad associations between trauma exposure (TE) and Axis I psychopathology have been noted in 

the literature. However, it is not clear if TE is directly associated with Axis I disorders or if the 

relationship is better accounted for by familial factors (i.e., early environment and/or genetic 

factors). The current investigation used the co-twin control method in a large sample of adult twin 

pairs from the Norwegian Twin Registry (N = 2,776), including 449 twin pairs discordant for 

DSM-IV Criterion A TE. History of TE and Axis I psychopathology was assessed using DSM-IV 

based clinical interview. Results suggested that TE was significantly associated with greater 

likelihood of meeting criteria for major depression, dysthymia, anxiety, substance abuse, eating 

disorders, and somatization disorder in the general population (odds ratios [OR] ranging from 1.33 

to 2.21). Among twins discordant for TE, results suggested that TE may exert a direct influence on 

major depression, dysthymia, anxiety, substance abuse, eating disorders, and somatization 

disorder. Shared familial effects may also account for at least some of the relationship between TE 

and major depression. TE may play an important role in the development of a wide range of Axis I 

psychopathology above and beyond familial factors. Research and clinical implications are 

discussed.
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Estimates indicate that 39-82.5% of adults have a lifetime history of trauma exposure (TE; 

e.g., physical/sexual assault, accidental injury, sudden death of a loved one, combat 

exposure, etc.) in Western European countries (Darves-Bornoz et al., 2008) and the United 
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States (Breslau, Davis, Andreski, & Peterson, 1991; Breslau, Wilcox, Storr, Lucia, & 

Anthony, 2004; Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995). Although many 

individuals are resilient to such events, a significant proportion of those with TE develop 

posttraumatic stress disorder (PTSD) and other Axis I psychopathology such as panic 

disorder, major depressive disorder, anxiety disorders, and SUD across diverse populations 

(Amstadter et al., 2009; Archambeau et al., 2010; Kaltman, Green, Mete, Shara, & Miranda, 

2010; Kilpatrick et al., 2003; Pietrzak, Goldstein, Southwick, & Grant, 2011), leading to 

speculation of a causal relationship between TE and Axis I psychopathology (Heim & 

Nemeroff, 2001). However, limited empirical tests of an underlying causal model have been 

conducted.

Three lines of research have led to the commonly accepted causal assumption of the 

relationship between TE and Axis I psychopathology. First, studies consistently find 

associations between rates of TE and Axis I psychopathology. For example, epidemiological 

studies have found higher rates of Axis I psychopathology, including major depression, 

dysthymia, generalized anxiety disorders, panic disorder with and without agoraphobia, 

social phobia, specific phobia, and SUD, in individuals with vs. without lifetime TE, 

(Amstadter, Aggen, Knudsen, Reichborn-Kjennerud, & Kendler, 2013; Kilpatrick et al., 

2003; Pietrzak et al., 2011), as well as high rates of TE in clinical samples of individuals 

with Axis I psychopathology, including somatoform disorders (van Dijke et al., 2012). 

Retrospective studies on the long-term effects of childhood abuse have found significant 

relationships with Axis 1 disorders lasting into adulthood, including mood, anxiety, 

substance use, and eating disorders (Brewerton, 2007 Hovens et al., 2012; Kendall-Tackett, 

2002; Neumann, Houskamp, Pollack, & Briere, 1996). Second, prospective studies have 

found onset of Axis I disorders frequently occurred after TE, providing evidence for 

temporal precedence (McFarlane & Van Hooff, 2009). Third, studies have found that higher 

magnitude of trauma, as indicated by directly-experienced TE (Amstadter et al., 2009; 

Pietrzak et al., 2011), assaultive TE (Breslau et al., 1991), life-threat or injury (Resnick, 

Kilpatrick, Dansky, Saunders, & Best, 1993), or history of multiple traumas (Breslau, 

Chilcoat, Kessler, & Davis, 1999), is associated with greater incidence of PTSD and 

comorbid Axis I disorders, suggesting a potential dose-response relationship between TE 

and psychiatric outcomes. Unfortunately, these studies are not able to discern the effects of 

TE from the potentially confounding factors of genetic or shared environmental influences 

(e.g., economic disadvantage, familial discord) that may increase risk for both TE and 

psychopathology. Thus more research is needed to examine the relationship more closely to 

determine if the association between TE and Axis I psychopathology is better accounted for 

by confounding variables.

Indeed, research has suggested that familial factors may account for the observed 

relationship between TE and Axis 1 psychopathology. Data from twin studies have reported 

moderate heritability of some types of traumatic events in non-civilian and civilian 

populations (Lyons et al., 1993; Stein, Jang, Taylor, Vernon, & Livesley, 2002). A recent 

report from the dataset utilized in the current investigation suggests that familial factors play 

an important role in liability for both TE and subsequent PTSD symptoms, with a modest 

transmission between the TE and PTSD symptoms (Amstadter, Aggen, Knudsen, 

Reichborn-Kjennerud, & Kendler, 2012). There is also evidence for a shared genetic 
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influence on exposure to stressful life events and major depressive disorder (MDD) and 

SUD (Kendler, Karkowski, & Prescott, 1999; Kendler & Prescott, 2006). Finally, there 

appears to be a common genetic influence on exposure to some forms of TE (i.e., rape, 

childhood abuse, and physical assault), PTSD, and MDD (Sartor et al., 2012). Additional 

research specifically targeting the relationship between TE and a range of Axis I disorders is 

needed to clarify whether TE itself or common genetic/environmental vulnerability is 

responsible for increased odds of developing such conditions (Kremen, Koenen, Afari, & 

Lyons, 2012).

Analysis of samples consisting of twins who are discordant for TE may provide some 

insight into the potentially causal role of TE in the development of Axis I pathology, by 

statistically accounting for both genetic and environmental factors (e.g., economic adversity, 

family discord) shared by the twins (Kendler & Campbell, 2009). Studies employing the 

discordant twin methodology provide preliminary evidence that specific forms of TE, such 

as childhood sexual abuse (Dinwiddie et al., 2000; Kendler et al., 2000; Nelson et al., 2002) 

and combat exposure (Koenen et al., 2003), may play a causal role in the development of 

Axis I disorders. However, more genetically informed research is needed to examine the 

relationship between a broader range of traumatic events and Axis I psychopathology in 

population-based studies of twins.

Aims of the Study

The current study used a co-twin control method to determine the extent to which the 

relationships between TE and Axis I diagnoses is best explained by a TE-causal model, or if 

familial factors account for some or all of the relationship between TE and Axis I 

psychopathology in a large population-based sample of adult Norwegian twins obtained 

from the Norwegian Twin Registry (NTR). The first aim of the current study was to detect 

and quantify an association between TE and Axis I diagnostic status (e.g., present, 

subthreshold, absent). The second aim of the study was to attempt to clarify the source of 

any significant associations between TE and Axis I psychopathology. Specifically, we aimed 

to determine whether the TE-Axis I relationship is: (a) entirely accounted for by TE, (b) 

partly accounted for by TE and partly due to familial factors, or (c) accounted for entirely by 

familial factors. Given the preponderance of evidence from other methodologies 

demonstrating both familial and direct TE effects on a range of psychopathologies, we 

hypothesized that the effect of TE would be partially mediated by shared familial factors.

Method

Participants

The Norwegian National Medical Birth Registry, established on January 1, 1967, receives 

mandatory notification of all live births. The current investigation utilized the twin group 

included in the NTR who completed questionnaire studies in 1992 (including twins born 

between 1967-1974) and again in 1998 (including twins born between 1967-1979). A 

complete description of recruitment and assessment procedures can be found in Tambs et al. 

(2009). Approval was received from The Norwegian Data Inspectorate and the Regional 

Ethical Committee, and all participants provided written informed consent. The current 
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investigation included all participants who completed the interview study and had complete 

data on Axis I disorders and TE (N = 2,776), as well as a subset of the general sample (n = 

898) comprised of the twin pairs (449 pairs, 45% monozygotic [MZ]) that were discordant 

for DSM-IV Criterion A TE. Participants in the general sample (63.5% women) had a mean 

age of 28.2 (SD = 3.9) at the time of the interview and reported having approximately 14.9 

years of education (SD = 2.6).

Assessment

Axis I psychopathology—Lifetime Axis I disorders were assessed using a Norwegian 

computerized version of the Munich-Composite International Diagnostic Interview (M-

CIDI; Wittchen & Pfister, 1997). The CIDI is a comprehensive structured diagnostic 

interview assessing DSM-IV Axis I disorders (American Psychiatric Association, 1994), and 

has been shown to have good test-retest and inter-rater reliability (Wittchen, 1994; Wittchen, 

Lachner, Wunderlich, & Pfister, 1998). Interviews were conducted by clinical psychology 

students at the end of their 6-year training course (with least 6 months of clinical practice), 

and psychiatric nurses with years of clinical experience. They received a standardized 

training program by professionals certified by the World Health Organization with extensive 

previous experience with the instruments. Most interviews were conducted face-to-face 

during the period from June of 1999 to May of 2004. For practical reasons, 231 interviews 

(8.3%) were conducted by phone. Each twin in a pair was interviewed by a different 

interviewer.

Eleven of the assessed Axis I disorders were included in this study: major depressive 

disorder, dysthymia, panic disorder, agoraphobia, specific phobia, social phobia, generalized 

anxiety disorder, eating disorders, somatoform disorder, alcohol abuse or dependence, and 

illicit drug abuse or dependence. Although it would be desirable to analyze each disorder 

separately, anxiety disorders were combined into one category, and SUD were collapsed 

into one category due to insufficient power to conduct separate tests. This approach is 

consistent with past twin studies, indicating that there is common genetic and environmental 

liability within anxiety disorders (Hettema, Prescott, Myers, Neale, & Kendler, 2005), and 

SUD (Kendler et al., 2001; Kendler, Prescott, Myers, & Neale, 2003). Furthermore, previous 

research has demonstrated non-specific effects of life adversity on the development of 

anxiety disorders in general, rather than on the development of specific anxiety disorders 

(Hettema et al., 2005; Safren, Gershuny, Marzol, Otto, & Pollack, 2002), thus there is 

theoretical and empirical justification for the combination of these disorders into diagnostic 

classes.

Diagnoses were classified as: 0 = no diagnosis, 1 = sub-threshold, 2 = diagnosis. For the 

aggregate variables, participants were assigned a diagnostic value based on the most severe 

rating within that category (e.g. a diagnosis of any disorder in that category was assigned a 

score of 2). Due to the use of stem questions for major depressive disorder, sub-threshold 

data were not available, and the disorder was coded dichotomously (0 = no diagnosis, 1 = 

diagnosis). With regard to TE, participants were asked in the PTSD module of the M-CIDI if 

they had personally experienced any of the following DSM-IV A1 traumatic events: (a) a 

terrible experience at war, (b) serious physical threat (with a weapon), (c) rape, (d) sexual 
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abuse as a child, (e) a natural catastrophe, (f) a serious accident, (g) being imprisoned, taken 

hostage, or kidnapped, or (h) another event. They were also asked if they witnessed any of 

the listed events happening to another person. Participants were coded as either 0=not TE or 

1= TE if they endorsed both DSM-IV A1 and A2 (i.e., peritraumatic fear, helplessness, or 

horror) criteria, which form Criterion A for a diagnosis of PTSD. Twenty-seven percent (n = 

736) of the total sample endorsed a traumatic event that met DSM-IV Criterion A for PTSD. 

As reported in Amstadter et al. (2012), among individuals meeting criteria for TE, 26.3% 

reported their worst trauma as being physical threat to oneself, 16.8% an accident, 16.6% an 

“other” traumatic event, 14.2% childhood sexual assault, 11.7% a rape, 10.6% witnessing a 

traumatic event, 1.3% a combat-related incident, 1.3% being held hostage, and 1.1% a 

natural disaster.

Data Analysis Plan

The relationship between TE and Axis I pathology was examined using a co-twin control 

method utilizing logistic regression in: (a) the total twin sample, and (b) a sample of twins 

discordant for TE. MZ and dizygotic (DZ) twins were combined due to low power1. 

Combining the twin pairs allows for a test of a model in which the relationships between TE 

and Axis I disorders are accounted for entirely by TE compared to a familial model of TE 

and Axis I disorders but does not allow for discriminating between genetic and shared 

environmental effects accounting for overarching familial effects. The co-twin control 

method uses conditional logistic regression in which the non-exposed twin serves as a 

matched control for the TE-twin, and thus controls for all factors that are shared by each 

twin pair that would otherwise be impossible to measure and control. This includes genetic 

(100% shared for MZ, and approximately 50% for DZ), and shared environmental variables 

(e.g., socio-cultural factors, child rearing environment, parenting practices). Thus, observed 

differences between discordant twins are assumed to be due to non-shared effects, such as 

TE.

First, the broad association between TE and Axis I psychopathology in the total twin sample 

was examined using a series of logistic regressions2 using SPSS version 19 with diagnostic 

status (MDD, dysthymia, anxiety disorders, SUD, eating disorders, and somatization 

disorder) entered as the predictor variable in separate regression models, and TE (coded 0 = 

no trauma history, 1 = trauma history) entered as the criterion variable. The use of TE as the 

outcome variable in the logistic regression identifies which variables are associated with 

case (TE) versus control status to determine which psychiatric disorders are associated with 

TE, controlling for measured and unmeasured shared variables. Age at the time of interview, 

sex, and years of education were included as covariates due to their zero-order relationship 

with predictor and outcome variables (see Table 1). Second, conditional logistic regressions 

were conducted among the discordant twin pairs, which allows for matching the trauma-

exposed twin with their non-exposed co-twin. The odds ratios (ORs) for each sample (i.e., 

1Results of analyses with MZ and DZ twins modeled separately are available upon request.
2To account for clustering in the data resulting from twin-pairs, analyses were also run using generalized estimating equations in 
SPSS (v.19). Estimates and standard errors were not significantly different, thus the estimates and standard errors presented here can 
be considered robust. Results are available upon request.

Brown et al. Page 5

Psychol Trauma. Author manuscript; available in PMC 2014 December 24.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



total sample and discordant twin sub-sample) were compared for each of the Axis I 

diagnostic categories.

Comparisons of the strength of association between the nonshared factor (TE) and 

psychiatric variables in the total sample and discordant twin sample provides some evidence 

about whether a TE-effects, shared effects, or familial effects model is supported (Kendler et 

al., 1993). If TE exerts a direct influence on Axis 1 psychopathology, the risk of 

psychopathology will be the same in the total sample as in the discordant twins. That is, 

accounting for shared familial factors does not reduce the association between TE and 

psychopathology. If the relationship between Axis I pathology is partially mediated by 

shared familial factors (either genetic or environmental) the magnitude of the relationship 

between TE and Axis I pathology should be greater in the total sample compared to the 

discordant twin pairs, but the ORs in both groups would be significantly greater than one. In 

this case, the association between TE and Axis I psychopathology is reduced, yet still 

significant, when accounting for shared familial factors. If shared familial (i.e., genetic 

and/or shared environmental) factors entirely account for the association between TE and 

Axis I disorders (i.e., the shared familial factor predisposes the individual to both TE and 

Axis I pathology), the association between TE and Axis I pathology in the discordant twin 

sample would no longer be apparent. This would suggest that when accounting for familial 

effects, TE would no longer be associated with psychopathology.

Results

Descriptive Statistics and Zero-Order Correlations (General Sample)

Table 1 displays descriptive statistics and zero-order correlations for demographic and key 

study variables. Sex was significantly related to years of education and TE, with men being 

more likely to report more years of education and endorsement of a Criterion A event. 

Women were more likely to endorse symptoms of all disorders, with the exception of SUD, 

which were more frequently endorsed among men. Age was significantly associated with 

substance use symptom endorsement, with younger individuals reporting greater symptom 

levels. Fewer years of education was related to greater symptom endorsement for all 

disorders except for major depressive disorder and eating disorders. TE was significantly yet 

modestly related to greater symptom endorsement for all disorders (rs range: .06-.13, p’s < .

01).

TE and Axis I Psychopathology

See Table 2 for ORs and 95% confidence intervals (CI) for the total and discordant twin 

samples. In the total sample, a history of TE was significantly related to greater likelihood of 

meeting clinical levels of MDD, given the covariates of age, sex, and years of education 

(OR = 2.21, p<.01; CI = 1.76 – 2.77). To examine the potential source of these associations, 

we compared the observed ORs within the total sample to those obtained among twin pairs 

discordant for TE (see Figure 1). For MDD, the OR for discordant twins dropped to 1.95 (CI 

= 1.12 – 3.39). The pattern of findings for MDD, although not statistically discernible due to 

large confidence intervals, appear to suggest that shared familial factors account for some of 

the observed difference between TE and MDD, given that the point estimate between TE 
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and MDD in the discordant twin sample is lower than that observed in the total sample, with 

the CIs in the twin sample excluding unity.

In the general population sample, TE was related to increased likelihood of meeting 

subclinical or clinical levels of dysthymia, anxiety disorders, SUD, eating disorders, and 

somatization disorder, above and beyond the covariates, with all ORs significantly greater 

than 1 (see Table 2). When examining the potential source of these associations (see Figure 

1), the findings are consistent with a direct influence model of TE, with ORs and associated 

95% CIs being consistent between the general population and twin samples. Comparison of 

the extreme points of the confidence interval ranges for anxiety, eating disorders, and 

somatization in the two samples suggests that in the current population, even if familial 

factors do account for some portion of the relationship between TE and anxiety disorders, it 

is likely quite small (i.e., at the very least, there is support for a partly meditated model). For 

dysthymia and SUD in discordant twins, the lower bound of the CI included 1; therefore, 

alternative shared-familial models cannot be ruled out for these disorders.

Discussion

The current study, to our knowledge, is the first co-twin epidemiologic investigation of the 

association between lifetime TE and Axis I psychopathology in a population-based sample 

of twins. The first aim of this investigation was to document the relationship between TE 

and Axis I disorders in a large population-based sample. As expected, we found that TE was 

associated with elevated odds of meeting subclinical or full diagnostic criteria for all forms 

of Axis I psychopathology. The strongest relationship between TE and psychopathology was 

found for MDD. The relationship between TE and SUD was the weakest relationship. These 

results are broadly consistent with previous research demonstrating associations between TE 

and many Axis I disorders, such as MDD, anxiety disorders, SUD, eating disorders 

(Brewerton, 2007; Brown, Schrag, & Trimble, 2005; Kilpatrick et al., 2003; Pietrzak et al., 

2011).

The second, and we believe more interesting, aim of this paper was to examined the specific 

relationship between TE and psychopathology using the co-twin control design to determine 

if the variance accounted for by TE might be better explained by confounding genetic or 

familial factors that influence both TE and Axis I pathology. With the exception of MDD, 

discussed below, point estimates and their associated confidence intervals for dysthymia, 

anxiety disorders, SUD, eating disorder, and somatization disorder overlapped with the 

general sample. This pattern of results allows for a tentative interpretation that the observed 

relationship between TE and these Axis I disorders is likely due to a direct influence of TE 

as opposed to confounding genetic or early environmental factors. Our study, which 

examined lifetime TE broadly, provides an extension of previous co-twin studies that have 

found support for the direct influence of TE for childhood sexual abuse (Dinwiddie et al., 

2000; Nelson et al., 2002) and combat exposure (Gilbertson et al., 2010; Koenen et al., 

2003) on Axis I psychopathology.

These results do not suggest that genetic and familial factors are not significant factors in the 

development of Axis I psychopathology. There is ample evidence that genetic and 
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environmental factors do indeed confer risk for the development of psychopathology 

(Hettema, Neale, & Kendler, 2001; Hettema et al., 2005; Kendler et al., 2000; Kendler et al., 

2003; Safren et al., 2002). Undoubtedly, the etiology of these psychiatric conditions is 

complex. Results of the current study suggest that TE is one such unique environmental 

factor that confers significant risk for the development of these conditions.

One notable exception to the over-arching pattern of findings of a direct influence of TE and 

the other Axis I disorders was MDD. As previously noted, the strongest association in the 

general population was seen between TE and major depressive disorder. When accounting 

for familial factors, the relationship between TE and MDD was slightly reduced, suggesting 

that a small portion of the relationship between TE and MDD may be due to the overlap in 

familial factors that predispose individuals to both TE and MDD. Cross-sectional studies on 

TE and MDD are plentiful (Kilpatrick et al., 2003; Pietrzak et al., 2011) and these findings 

suggest that part of this relationship is likely due to factors that are unmeasured in most of 

these studies (i.e., familial factors). Indeed previous research has found that although 

stressful life events are associated with subsequent onset of MDD (Sartor et al., 2012), 

individuals with MDD also tend to self-select stressful environments (Kendler et al., 1999). 

It must be stressed that alternative models of directionality cannot be ruled out due to the 

large, over-lapping confidence intervals between the two samples.

Limitations and Future Directions

The results of this study should be considered in light of the following limitations. The co-

twin control method is not without its limitations. The use of discordant twins controls for 

all variables shared by the twins to examine the effect of non-shared variables - ostensibly 

TE in this case. Although TE is a systematic difference between the twins, we cannot rule 

out the potential for an unmeasured non-shared confound that contributes to both TE and 

psychopathology that could bias the results (Frisell, Öberg, Kuja-Halkola, & Sjölander, 

2012). However, the inability to control for unmeasured variables is a limitation in all 

research, and we believe the co-twin control method represents a powerful method by 

controlling for those unmeasured variables that are shared by twins.

Alternative models exist for examining the genetic, shared environmental, and unique 

environmental influences (De Moor, Boomsma, Stubbe, Willemsen, & de Geus, 2008; Neale 

& Cardon, 1992). However, these methods are often best suited for continuous outcome 

data, and our outcome data, TE, was dichotomous (i.e., exposed vs non-exposed). 

Furthermore, due to low power we had to combine MZ and DZ twins in our analyses. As a 

result we were unable to examine additive genetic effects or determine the extent to which 

familial effects were due to genetic or shared environment. Following, we were unable to 

conclude if shared genes or shared environment were likely accounting for the portion of the 

TE-depression relationship best explained by familial factors. These alternative covariance 

models, such as Cholesky decomposition and common/independent pathways models, are 

random-effects models which aim to partition variance into genetic, shared, and unique 

components. These models are computationally demanding and we were not sufficiently 

powered for these models. The co-twin control method, on the other hand, is a fixed-effects 

case-control model that aims to control for, rather than estimate, the effects of familial 
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factors. With this method, discordant twins are identified and the case-control variable (i.e., 

TE) is used as the outcome in a conditional logistic regression that examines the variance 

within twin pairs to discriminate between direct and indirect effects of TE (Kendler et al, 

1993). There is clearly a need for more nuanced TE assessment in large genetically informed 

epidemiological samples to provide sufficient power to examine the convergence of 

evidence from multiple methodologies, including co-twin and covariance models.

The use of binary (e.g., trauma exposed vs. non-exposed) and broad categorical data (e.g., 

diagnostic categories) increases the risk of measurement error, which can lead to biased 

results in the co-twin design (Frisell et al., 2012), as is true for any statistical procedure. TE 

was measured with a checklist in which participants indicated whether or not they had 

experienced each trauma class. We did not have data on the severity or number of 

occurrences of each class of trauma (e.g., accident, domestic violence, sexual assault). Thus, 

we were not able to create a meaningful continuous TE variable. In order to be classified as 

TE, participants must meet the DSM-IV A2 criteria of peritraumatic fear, helplessness, or 

horror. One possibility is preexisting nonshared factors may influence the perception of, or 

response to, the traumatic event that influenced whether the TE twin experienced and/or 

reported these peritraumatic emotions when the co-twin did not. Although the predictive 

utility of A2 has been heavily debated (Bedard-Gilligan & Zoellner, 2008; Brewin, 

Andrews, & Rose, 2000; Kubany, Ralston, & Hill, 2010), little research has been conducted 

exploring factors that predict endorsement of A2 criteria in response to a traumatic event, 

and this represents an area of needed research. The use of structured interviews with trained 

clinicians in the current study helps to reduce concern of measurement error, however future 

research should consider the use of continuous psychiatric data such as symptom count, 

severity scores, or research domain criteria (Insel et al., 2010).

In light of the relatively low base rates of the individual disorders in the discordant twin 

pairs, we combined several disorders into diagnostic categories rather than examining each 

disorder separately. Despite these attempts to increase the cell sizes and improve power, we 

still had large confidence intervals, making it difficult to make conclusive statements about 

the nature of the relationship between TE and the disorders examined. Future studies will be 

needed that include large sample sizes of individuals with targeted disorders.

The assessments were based on retrospective self-reports and are affected by recall and 

reporting biases. However, research has suggested that recall of potentially traumatic events 

are less biased than non-traumatic events (Lalande & Bonanno, 2011). Furthermore, the 

temporal ordering of TE and psychopathology onset was not assessed, thus we cannot be 

certain that psychopathology onset occurred after TE. However, our findings are consistent 

with previous research, including co-twin control designs, that has also found support for a 

direct relationship between retrospective reports of child maltreatment and Axis I 

psychopathology (Dinwiddie et al., 2000; Kendall-Tackett, 2002; Kendler, Kuhn, & 

Prescott, 2004; Nelson et al., 2002). However, prospective cohort studies are needed to 

examine the temporal effects of childhood trauma, Axis I psychopathology, and familial 

factors.
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Given the relatively low base rate of TE in the sample we were unable to examine specific 

trauma types in association with the phenotypes. Lastly, the extent to which this sample 

generalizes to other countries may also be limited. The age and ethnic composition of the 

sample were homogenous, and may have limited generalizability. Previous co-twin studies 

have found similar results in Australian twin samples (Dinwiddie et al., 2000; Nelson et al., 

2002), suggesting that findings maybe robust to other populations. Replication with large 

epidemiological samples from other countries, particularly non-Western samples, is needed 

to examine the extent to which macro-system level influences exist. Nonetheless, this study 

served as a broad overview of the relationship between TE and Axis I pathology.

Given the potential for a direct association between TE and Axis I psychopathology, more 

research is needed to elucidate the mechanism by which TE confers risk, as well as to 

examine aspects of the TE that may confer increased risk. Trauma type and severity are 

examples of trauma-related characteristics that previous research as shown to be related to 

risk for Axis I psychopathology, with particular risk being associated with interpersonal 

assault, rape, and childhood sexual abuse (Breslau, Peterson, Poisson, Schultz, & Lucia, 

2004; Kendall-Tackett, 2002; Kilpatrick et al., 2003; Nelson et al., 2002). Furthermore, 

research suggests that once trauma-exposed, individuals are at greater risk for additional 

traumatic events, and that risk for PTSD and other psychopathology increases with multiple 

traumas (Breslau et al., 1999; Copeland, Keeler, Angold, & Costello, 2007; Kendler et al., 

1999; McCutcheon et al., 2009).

In addition to enhancing our understanding of the mechanisms through which specific types, 

severity, or timing of trauma confer risk for psychopathology, such knowledge can help 

identify those who are at most risk for experiencing negative outcomes, determine which 

treatments are most effective (e.g., pharmacological, psychosocial, combination treatments 

(Nemeroff et al., 2003), or inform allocation of public resources toward trauma prevention 

and/or services. Finally, given the largely non-specific nature of the relationship between TE 

and Axis I disorders in the current study, future research addressing genetic and 

environmental factors that determine the nature of psychopathology post-TE are needed to 

better understand which individuals are at risk for which specific disorders or disorder 

classes. For example, although childhood abuse has been associated with adult onset Axis I 

disorders (Dinwiddie et al., 2000; Kendall-Tackett, 2002; Kendler et al., 2004; Nelson et al., 

2002), a recent co-twin control analysis did not find support for a direct association between 

child abuse and adult borderline personality disorder (Bornovalova et al., in press).

Summary

Taking shared familial factors into account with the co-twin control analysis, the 

relationship between TE and Axis I pathology was largely robust. Indeed, dysthymia, 

anxiety disorders, SUD, eating disorders, and somatization disorder demonstrated apparently 

equivalent ORs in the general population and discordant twin samples, suggesting that TE 

may exert a causal influence on these disorders above and beyond shared familial 

influences. The etiology of Axis I disorders is quite complex and multi-determined. It is 

unlikely that the relationship between TE and these disorders is purely causal. However, the 

present findings suggest that TE may represent a contributory cause -- one of many 
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pathways through which risk for Axis I pathology may increase. The findings of this study 

are preliminary and must be replicated; however, they suggest that the effects of TE extend 

beyond risk for PTSD. This has implications for research examining causal influences of 

environmental factors on the etiology of a range of Axis I pathology. From a clinical 

perspective, individuals who experience TE may need prevention or early intervention 

services to address a range of adjustment difficulties, including, but not limited to PTSD. 

Practitioners also may need to assess for history of TE for patients presenting with Axis I 

psychopathology and consider how TE might fit within the case conceptualization and 

treatment plan.
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Figure 1. 
Trauma exposure (TE) and Axis I psychopathology in the total sample and discordant twin 

sample.
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Table 2

Trauma Exposure Predicting Axis I Disorders: Odds Ratios and 95% Confidence Intervals by Sample

Total Sample Discordant Twins

Major Depressiona 2.21** (1.76 – 2.77) 1.95* (1.12 – 3.39)

Dysthymia 1.51* (1.17 – 1.96) 1.52 (.86 – 2.67)

Anxiety Disorders 1.47** (1.32 – 1.64) 1.46** (1.13– 1.88)

Substance Use Disorders 1.33** (1.18 – 1.51) 1.30 (.95 – 1.77)

Eating Disorder 1.61** (1.36 – 1.91) 1.65* (1.07– 2.56)

Somatization Disorder 1.67** (1.47 – 1.94) 1.56** (1.14 – 2.13)

Note:

*
p < .05,

**
p < .01;

a
Major Depression coded dichotomously (0, 1), Remaining diagnoses classified as 0 = not present, 1 = sub-threshold, 2 = threshold; Anxiety 

Disorders include Generalized Anxiety Disorder, Panic Disorder, Agoraphobia, Specific Phobia, and Social Phobia; Substance Use Disorders 
include Alcohol and Drug Use Disorders.
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