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Abstract

Aim—This proof of concept study examined if early trauma influences features of schizophrenia, 

consistent with HPA axis activation.

Methods—Early trauma and current perceived stress were assessed in 28 treated schizophrenia 

cases, along with salivary cortisol, brain volumes, cognition, and symptoms.

Results—Early trauma predicted more positive (r=.66, p=.005) and dysthymia symptoms (r-.65, 

p=.007), but less negative symptoms (r=−.56, p=.023), as well as reduced whole brain volumes 

(r=.50, p=.040) and increased amygdala to whole brain volume ratios (r=.56, p=.018). Larger 

volume reductions accompanied cortisol levels: evening values predicted smaller whole brain and 

hippocampal volumes, whereas afternoon levels only significantly predicted smaller brain volumes 

in females. Sex differences were demonstrated between early trauma and cognition, with better 

cognition in traumatized females than other females and no male effects. Current perceived stress 

was related to dysthymia (especially in females) and diminished sense of purpose and social drive 

(especially in males).

Conclusions—These results suggest that early trauma and current stress impact features of 

schizophrenia, consistent with stress sensitization and increased dopamine activity for treatment 

refractory positive symptoms, as well as the cascade of increased morning cortisol, reduced brain 

volumes and depressive and deficit symptoms. Conversely, cognitive deficits and negative 

symptoms may arise from a distinct diathesis. The sex differences accord with the literature on 

human HPA function and stress responses. Early trauma may be a stressor in the 

etiopathophysiology of schizophrenia, particularly for cases with treatment refractory positive 

symptoms, and may guide future treatment development.
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INTRODUCTION

In 1997, Walker and Diforio1 built on the psychologically oriented “diathesis-stressor” 

model for schizophrenia risk2 by proposing that stress-induced hypothalamic-pituitary-

adrenal (HPA) changes could specifically contribute to the neurobiological substrates of 

psychosis vulnerability. Among stressful exposures, early trauma (ET) is particularly 

associated with later psychoses.3–7 Persistent alterations in HPA functioning from stress are 

referred to as sensitization and it is plausible that stress exposure plays a prominent role in 

the development or modulation of schizophrenia.8

As recently reviewed,9 the association of ET with HPA axis dysregulation, hippocampal 

atrophy, and cognitive changes are clearly demonstrated in animal models and human 

studies. An excess release of glucocorticoid stress hormones (cortisol in humans) produces 

atrophy of hippocampal neurons, which can further result in learning and memory deficits.10 

A high proportion of individuals with schizophrenia exhibit dexamethasone nonsuppression 

or elevated basal cortisol levels.11 Hippocampal volume reductions12 and deficits in 

hippocampal-mediated memory13 are also prominent. Other data link ET to (positive) 

psychotic symptoms in first-episode schizophrenia,7 and demonstrate a dose-response 

relationship between childhood trauma and psychotic symptoms in cases with chronic 

psychosis.3 Only a few studies have investigated the association of ET and negative 

symptoms, although a meta-analysis5 reported this association in 3 of 9 studies reviewed. In 

our longitudinal study of prodromal youths at risk for psychosis,14 increased stress 

sensitivity was related to the emergence of the prodromal symptoms of schizophrenia over 

time, including negative symptoms, as well as conceptual disorganization, unusual thought 

content and suspiciousness, depression and anxiety, and declining function.

For decades researchers have considered aspects of the cortisol-neurotoxicity pathway in 

groups of persons with schizophrenia. Our proof-of-concept study included all of these 

elements in a group of exceptionally well-characterized schizophrenia patients. Additionally, 

there is evidence that males and females differ in emotional processing and stress related 

behavior15–18 and furthermore that sex differences in symptom presentation are commonly 

observed in schizophrenia.19 Therefore, we performed sex-stratified analyses to investigate 

whether ET might be related to distinct symptom profiles and other illness features for men 

and women. In line with the literature, we hypothesized that higher levels of ET and 

perceived stress would predict dysregulated cortisol activity, decreased hippocampal 

volumes, impaired cognitive performance, and more positive symptoms.

METHODS AND MATERIALS

Subjects with schizophrenia and schizoaffective disorder were recruited from the New York 

State Psychiatric Institute (NYSPI) Schizophrenia Research Unit (SRU) and the study was 

approved by the Institutional Review Board.20 All cases were on stable medication 
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regimens. Subjects were on a smoke-free unit and none had smoked cigarettes for at least 2 

weeks. Inclusion criteria required the capacity to provide informed consent, no history of 

substance dependence, and being medically healthy based on history, physical examination 

and routine laboratory tests, including a urine toxicology. Cases were right-handed on the 

Edinburgh inventory21 and had MRI scans that were read as normal by a neuroradiologist.

Master’s level clinicians assessed diagnoses and positive and negative symptoms using the 

Diagnostic Interview for Genetic Studies (DIGS)22 and Positive and Negative Syndrome 

Scale (PANSS) ratings,23 as well as the items from the Schedule for the Deficit Syndrome 

(SDS),24 which were rated dimensionally to provide better coverage of negative symptoms 

than the PANSS alone. Psychometric analyses demonstrate that the DIGS,22 PANSS, 23 and 

SDS24 are valid and reliable instruments.

Recent life stress and perceived stress were examined with the Perceived Stress Scale (PSS), 

which is a reliable and valid measure of appraised psychological stress.25 Childhood trauma 

was ascertained with the ET Inventory (ETI),26 a 56-item clinician-administered 

comprehensive assessment of physical, emotional, and sexual abuse, as well as general 

trauma experienced before and after the age of 18 years, including age of occurrence, 

frequency, identity of the perpetrators, and the impact of the event. Analyses of inter-rater 

reliability, test-retest reliability, internal consistency, and convergent validity all indicate that 

the ETI is a reliable and valid assessment for the measurement of reported childhood 

trauma. 26 An a priori analysis examined the associations to general trauma and total trauma. 

There was high inter-rater reliability (i.e. Kappa > .80 for individual symptom ratings, 95% 

agreement on diagnosis.

Cognition was assessed with the Wechsler Adult Intelligence Scale – Third Edition (WAIS-

III)27 to assess Verbal, Performance, and Full Scale IQ. The Wechsler Memory Scale – 

Revised (WMS-R)28 was used to assess Verbal, Visual, Attention, Delayed Recall, and 

General Memory indices. The Wisconsin Card Sort Test (WCST)29 was used to assess set-

switching and executive functioning. The Trail making Test (TMT)30 examined processing 

speed, visual attention, and task switching. Verbal fluency was measured using the 

Controlled Word Association Test (COWAT)-FAS (the most common version of the 

COWAT, which uses the letters F, A, and S) and Animal Naming.31 The WAIS-lll, WCST, 

TMT, COWAT, Animal Naming, and WMS-R are all reported to have adequate reliability 

and validity.32 For cortisol assessments, saliva was collected in a Sarstedt (Germany) 

Salivette tube for each subject at awakening, 30 minutes after awakening, afternoon 

(postprandial for lunch) and evening (at 10 P.M.). Salivary cortisol was assayed by 

radioimmunoassay, as described in Gardner et al.33 MRIs were performed on a 1.5-T GE 

Signa system, and included a T2-weighted coronal MRI localizer sequence with TR=4500 

ms, TE=105 ms, flip angle=90°. Two raters blinded to subject characteristics determined 

volumes in scans corrected for head rotation and evaluated perpendicular to the long axis of 

the hippocampus based on the ANALYZE program (Mayo Foundation, Rochester, Minn.).34 

Two mid-hippocampal points that were separated by 15 mm were selected to construct along 

the axis of the hippocampus. A third mid-hippocampal point in the opposite hippocampus 

defined a plane parallel to the long axes of both hippocampi. A series of oblique images 

perpendicular to this plane created images orthogonal to the long axis of the hippocampus. 
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The outlines of the hippocampus and amygdala were traced using a mouse-driven cursor. 

Cross sectional areas in each slice were, summed, and multiplied by the slice thickness to 

obtain the volumes of the hippocampus and amygdala. Automated techniques were used to 

measure whole brain size.

Data Analysis

All data were entered and verified using the SIR Database Management Software (SIR 2002, 

SIR Pty Ltd, Terrey Hills, Australia) and IBM/SPSS Statistics 20 was used for the analyses. 

The ETI scores were calculated for each domain by summing numbers of experiences 

endorsed, as more complex strategies (e.g., weighting scores by severity) are no more 

predictive of adult PTSD symptom severity.35 For each domain, all experiences rated as 

having a negative emotional impact were also totaled. The 30-items in the PANSS were 

assessed using the 5-factor model36 and items in the SDS were assessed continuously as to 

severity. Descriptive statistics and distributions of all measures were examined, whether 

continuous or categorical, to identify key features (e.g. non-normal distribution, outliers, 

skewness) that impacted inferential methods. The t-test statistic was used to examine the 

continuous measures across sex. Pearson correlation coefficients examined the associations 

between the ETI scales and the salivary cortisol, brain volumes, cognitive tests and the 

Deficit Syndrome items and PANSS Factors. All tests were two-tailed and alpha for 

significance was set at p < .050. Due to the hypothesis based proof-of-concept- nature of 

these analyses, correction for multiple testing was not applied. Finally, we examined the 

relationship of total trauma to positive symptoms, and then to negative symptoms, in 

multiple regression models.

RESULTS

Table 1 presents sex-specific and whole sample descriptive statistics for demographic 

measures, early trauma, perceived stress, brain volumes, diurnal salivary cortisol levels, 

cognitive tests, and symptoms. Males and females had similar ages, education, age of onset, 

and exposures and reports of childhood trauma on the ET inventory subscales. Further 

analysis of ET utilized the general events and total events scores only, the latter being twice 

as large as the former and permitting finer analyses. Notably, the numerical rating for the 

events for each of the subscales did not significantly differ from the score that also 

considered the negativity of the experiences. As a further consideration we examined sexual 

abuse, as it is reported to be particularly pathogenic. Current perceived stress did not differ 

by sex, nor did mean neural volumes, although whole brain volumes had significantly 

greater variability in the male than the female cases. Salivary cortisol was highest on 

awakening in males and higher after 30′ after awakening in females, with values that were 

half as high in the afternoon and only a tenth as high in the evening for both sexes, without 

significant sex differences in any cortisol measurement. Males and females also had similar 

cognitive test scores and symptoms, although males had consistently higher ratings on the 

trait related deficit syndrome items, as expected, which separated significantly from the 

mean female ratings for the “diminished sense of purpose” item.
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As predicted by activation of the stress cascade, and shown in Table 2, ET was associated 

with cortisol, although some of these associations varied by sex. Men with high general 

trauma showed lower afternoon cortisol whereas women showed significantly different 

associations by Fisher’s R to Z transformation tests, demonstrating non-significant positive 

associations. Also, increased emotional abuse predicted higher cortisol measured 30′ after 

awakening in the entire sample, and particularly in the males. Perceived stress was 

significantly and positively related to afternoon cortisol in all cases, and higher evening 

cortisol similarly predicted reduced whole brain volumes in the entire group. In contrast, it 

was afternoon cortisol that again showed sex differences, predicting higher brain volumes in 

men but significantly reduced volumes in women. A reduction in the hippocampal volume in 

comparison to the whole brain volume was present in men and women with higher evening 

cortisol levels, which is a crucial node in the stress cascade. More general traumatic events 

predicted reduced whole brain volumes and increased amygdala to whole brain volume 

ratios (Table 2). The effects were similar in both sexes but were stronger in men, as was the 

trend for decreased hippocampal to amygdala volume ratios for those with greater trauma. It 

is notable that general trauma was significantly associated with relatively larger amygdala 

volumes based on the increased amygdala to whole brain volume ratios, but also with 

reduced hippocampal volumes based on the decreased hippocampal to amygdala ratios. 

However, a significant relationship between trauma and hippocampal to whole brain volume 

ratio was not demonstrated.

As shown in Table 2, positive symptoms were significantly and positively related to total 

trauma (depicted in Figure 1), as well as to general, physical, and emotional abusive events. 

Correspondingly, positive symptoms were significantly and positively associated with total 

traumatic events rated negatively, particularly in the males, in addition to general, physical, 

and emotional abuse events. The relationship between total trauma and positive symptoms 

remained significant in two separate multiple regression models, the first of which accounted 

for the effects of age and cortisol 30′ after awakening, and the second of which controlled 

for age and afternoon cortisol (Tables 3a and 3b). In contrast to positive symptoms, negative 

symptoms were significantly less in relation to total trauma and total trauma appraised 

negatively in all patients (Figure 2). The negative association between total trauma and 

negative symptoms remained significant in two multiple regression analyses that controlled 

for age and measures of cortisol (Tables 4a and 4b). Current perceived stress significantly 

predicted dysthymia, as well as diminished sense of purpose and social drive. The former 

was stronger in female cases and the latter two (trait deficits from the syndrome for deficit 

symptoms) were stronger for male cases.

Early trauma also did not predict cognitive impairments and, to the contrary (Table 5), 

female cases with greater trauma had significantly better performance on FAS verbal 

fluency, verbal memory index, attention index, delayed memory index, general memory 

index, full scale and verbal IQ scores than other females. Also in the females, total trauma 

was significantly associated with better performance on the attention index and with better 

general memory at the trend level. Perceived stress was significantly and positively 

associated with performance on animal naming and the WMS-R attention index in the 

sample. For the females, perceived stress was significantly and positively associated with 

delayed memory index, and marginally associated with visual and general memory indices. 
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The associations of stress and better cognition for female subjects were significantly 

different from the respective associations in the males, whose correlations were in the low 

negative direction, but did not reach statistical significance.

Additional analyses of ET subscales demonstrated that the magnitude of exposure to sexual 

abuse predicted lesser negative symptoms. Sexual abuse was reported by 31.3% (5/16) 

subjects, including 3/10 males and 2/6 females.

DISCUSSION

These findings demonstrate associations of early trauma with symptoms, cortisol levels, and 

neural volumes in chronic schizophrenia cases (Figure 3), supporting the value of further 

studies of HPA axis dysfunction in the ontology of the disease. Trauma exposure was 

significantly associated with positive symptoms and, given that the patients were all treated, 

these were treatment refractory psychotic symptoms. Furthermore, ET and perceived stress 

predicted aberrant daily cortisol patterns, and ET was significantly related to reduced whole 

brain and relative hippocampal volumes, as well as increased amygdala volumes. Trauma 

exposure and perceived stress also predicted higher depression scores, measured by the 

PANSS dysthymia factor. Conversely, ET was associated with significantly less negative 

symptoms and lower scores on some deficit items. Current perceived stress, on the other 

hand, predicted more deficit symptoms for diminished sense of purpose and social drive, 

with stronger effects for male cases. Although ET was unrelated to cognitive performance 

for the all cases group, it predicted significantly better cognition for the females. A number 

of measures showed sex differences (Figure 4), which is consistent with the large literature 

on sex differences in HPA function and responses to stress, as recently reviewed.37 Notably, 

the significant positive correlations between ET and cognitive performance in the females 

were significantly different from the non-significant negative correlations found between ET 

and cognition in the males.

This study suggests a role for ET in the development of positive psychotic symptoms in 

schizophrenia cases with treatment refractory positive symptoms, which is consistent with 

other findings supporting the relevance of ET for psychosis.3;5;6 The relationship of stress 

and cortisol values with reduced whole brain and relative hippocampal volumes (but not 

amygdala volumes) is congruous with negative glucocorticoid influences on neurogenesis, a 

major component of the stress cascade. Walker et al.38 recently demonstrated 

hypercortisolemia in at-risk adolescents who developed psychosis; others propose 

hypercortisolemia contributes to schizophrenia risk by elevating dopaminergic activity, 39–40 

which is consistent with the excessive positive symptoms in our chronic cases and in other 

samples. The relationship between stress and depression was also not unexpected;41 

increased or dysregulated HPA axis function figures prominently in depression,41 

particularly for psychotic depression.42–43

Our finding that emotional abuse is related to cortisol measured 30′ after awakening adds to 

a conflicted literature on the relationship of cortisol with ET in psychosis, although our 

results include more detailed assessments of ET.44–46 These discrepant findings echo other 

conflicting results on HPA activity in schizophrenia. A 2010 review found increased basal 
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cortisol in 44.2% of studies and reports of decreased levels by 5.2% of 77 studies.11 These 

varying results may reflect patient heterogeneity, quantity, timing and frequency of ET or 

other methodological factors. It is well demonstrated that ET can lead to an eventual 

hypofunction of cortisol secretion. This decrease may be a “counterregulative adaption”47 or 

“over-adjustment”48 after prolonged and frequent exposure to trauma. Sex differences may 

also play a role in our varying results. There are reports of males exhibiting greater cortisol 

and stress responses to traumatic recollections15 and to psychosocial stress,16 which may be 

explained by their psychological and emotional processing16 and coping strategies17–18. For 

example, there is evidence that females rely more heavily upon more adaptive “tend-and-

befriend” styles to cope with stressful exposures, as opposed to the fight-flight response, 

which males tend to use17–18. This response may be regulated by oxytocin release17–18, 

which can diminish HPA stress responding.49 If men are in fact more vulnerable to the 

detrimental effects of stress, this may help to explain why the positive relationship between 

emotional abuse and cortisol measured 30′ after awakening only remained significant in the 

males when our sample was broken up by sex.

The hippocampal reductions from stress and cortisol accord with human50 and animal 

studies,51–52 and support the contention that some portion of the well-recognized reductions 

in hippocampal volumes in schizophrenia are related to ET. Other genetic and environmental 

insults also compromise hippocampal function in the disease, which may explain why 

hippocampal-dependent memory was not negatively associated with trauma. Nonetheless, 

vigilance was increased, as seems appropriate for stress activation.

The relatively increased amygdala volumes are interesting. The amygdala is the center for 

sensory input that initiates the stress cascade53 and is involved in emotional learning, 

including fear processing. Over-activation of the amygdala is commonly reported in 

PTSD54–55, although the volume sizes may be reduced.56 One study found larger amygdala 

volumes in PTSD, but adult exposures including greater severity of combat exposure and an 

interaction of combat severity exposure with childhood trauma predicted smaller amygdala 

volumes.57 Whole brain volume reductions are also consistently reported in 

schizophrenia,58–59 and our findings suggest that some of the reduction may be attributable 

to early adversity, which should be considered in brain imaging studies.

Our results concerning negative and cognitive symptoms are consistent with the notion that 

these symptoms arise from a distinct diathesis with separate underpinnings. 

Neurodevelopmental deficits are commonly hypothesized for this diathesis. Notably, the 

females with high ET had distinctly better cognition, suggesting that trauma may be more 

sufficient in triggering their mental illness. The positive association between general trauma 

and cognition in females was unexpected and conflicts with two other studies.60–61 They 

reported worse cognition in schizophrenia cases exposed to trauma; e.g., deficits in working 

memory60–61, episodic narrative memory61, and information processing speed.60 One61 

found no significant differences for sex for those with moderate to high trauma exposure 

compared to those with low or no trauma, but this sample consisted of mostly male subjects, 

and the other study60 only included male subjects. Sex differences in stress reactivity may 

also help to explain these results. If males exhibit increased stress and cortisol responses to 

stressful exposures in comparison with females (as above), this suggests less damage to the 

Ruby et al. Page 7

Early Interv Psychiatry. Author manuscript; available in PMC 2018 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



hippocampus in females, and may partially account for why higher levels of trauma 

predicted better neuropsychological performance in the females in our sample (in contrast to 

the males, who showed non-significant negative correlations between these variables). 

Additionally, our finding that perceived stress predicted better attention and vigilance is 

consistent with increased arousal and stress, giving some support to our findings.

The relationship of certain deficit syndrome items with perceived stress suggests that either 

these deficits make it more stressful to be in an intense milieu or that the symptoms may 

themselves be defensive against current stressors. Findings that these symptoms are 

persistent and trait-like support the former hypothesis.

Notably, ET was frequent in the current sample. Compared to subjects in another study that 

used the Early Trauma Inventory Self Report (ETI-SR),35 which has 6 more questions about 

ET than the clinician-administered ETI that we used, our sample had 2 to 3 times the trauma 

as healthy subjects or those with depression, bipolar disorder or post-traumatic stress 

disorder. Trauma, therefore, is clearly coloring features of disease and may be a crucial 

exposure for the development of schizophrenia, particularly for females who evidence less 

global cognitive deficits in the setting of exposure to ET.

A major strength of this study was the ETI instrument, which considers the age of 

occurrence, frequency, identity of the perpetrators, and the impact of the event.26,35 In 

contrast to self-report formats, which limit the ability of the clinician to determine the 

patient’s comprehension of the assessment questions, the version of the ETI that we used 

was clinician-administered. The tradeoff is that our information was retrospective and based 

only on subject reporting, which can bias the reporting of events based on arousal and stress. 

A major weakness of this study was its small sample size, as it was designed as a proof of 

concept pilot study. We also recognize the lack of a matched healthy control group in our 

study, although our findings are consistent with many studies of healthy and other samples. 

Finally, because this was a cross-sectional study, we could not track the progression of 

cortisol levels, brain volumes, cognition, and symptoms from childhood onward, limiting the 

extent to which we could corroborate the relationships we found between these variables and 

ET.

In conclusion, our findings provide support for the hypothesis that ET and stress can play a 

role in the development of the treatment refractory positive symptoms of schizophrenia via 

stress sensitization, whereas negative and cognitive symptoms may reflect other components 

of vulnerability. This pilot study indicates the importance of future studies that utilize larger 

samples and longitudinal designs to consider early trauma and stress sensitization in the 

development of features of schizophrenia. Finally, it may be important to consider treating 

stress in individuals with schizophrenia who are incomplete responders with positive 

symptoms, and utilizing early intervention in children and adolescents who experienced 

trauma.
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Figure 1. 
Scatterplot of the Correlation Between Total Early Trauma and Positive Symptoms (Pearson 

r=.660, p=.005).
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Figure 2. 
Scatterplot of the Correlation Between Total Early Trauma and Negative Symptoms 

(Pearson r=−.563, p=.023).
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Figure 3. 
The effects of stress on features of schizophrenia in all patients: shows significant positive 

and negative relationships between stress (early trauma and perceived stress) and features of 

schizophrenia for all cases in the sample.
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Figure 4. 
Significant differences between the sexes: shows significant differences between the males 

and the females for the associations of stress with features of schizophrenia.
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Table 2

Significant Associations of ET and Current Perceived Stress with Cortisol, Brain Volumes and PANSS 

Symptom Factor Scores

All Cases
r, N, p

Males
r, N, p

Females
r, N, p

M/F
R to Z‡

Cortisol with general trauma and current perceived stress:

General Events with: Afternoon Cortisol −.157 (18) .534 −.737 (8) .037 .520 (8) .186 .016

Emotional Abuse with: Cortisol 30 “After Awakening .511 (18) .030 .662 (11) .027 .368 (7) .416

Perceived Stress with: Afternoon Cortisol 477 (18) .045 .284 (11) .398 .434 (6) .390

Brain volumes and general trauma:

Whole Brain Volume −.501 (17) .040 −.686 (9) .041 −.084 (8) .844

Amygdala: Whole Brain Volume Ratio .564 (17) .018 .724 (9) .027 .139 (8) .742

Hippocampal:Amygdala Volume Ratio −.468 (17) .058 −.534 (9) .139 −.264 (8) .524

Hippocampal:Whole Brain Volume Ratio (added for completion) −.087 (17) .740 −.062 (9) .941 −.185 (8) .662

Brain volumes and cortisol levels:

Whole Brain Volume with Evening Cortisol −.844 (10) .002 −.671 (4) .329 −.884 (6) .020

Whole Brain Volume with Afternoon Cortisol −.520 (14) .057 .545 (5) .342 −.728 (9) .026 .060

Hippocampal: Whole Brain Ratio with Evening Cortisol −.728 (9) .026 −.999 (4) .001 −.624 (5) .261

Hippocampal Volume with Evening Cortisol −.622 (10) .055 −.955 (4) .045 −.693 (6) .127

Hippocampal: Amygdala Volume with cortisol 30 “After Awakening .555 (14) .040 .715 (6) .110 .499 (8) .209

Symptoms and total trauma:

Positive Symptoms .660 (16) .005 .660 (10) .038 .624 (6) .186

Negative Symptoms −.563 (16) .023 −.517 (10) .126 −.614 (6) .195

Dysthymia .649 (16) .007 .703 (10) .023 .456 (6) .364

Poverty of speech −.550 (15) .034 −.440 (10) .203 −.722 (5) .169

Symptoms and current perceived stress:

Diminished Sense of Purpose .575 (17) .016 .626 (13) .022 .860 (4) .140

Diminished Social Drive .559 (17) .020 .648 (13) .017 .399 (4) .601

Dysthymia .533 (18) .023 .449 (14) .107 .973 (4) .027

‡
Indicates comparison of male and female correlations
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Table 5

Significant Associations of ET and Perceived Stress with Cognitive Measures

All Cases Male Cases Female Cases M/F R to Z

General Events and Cognitive Measures:

FAS .193 (18) .442 −.009 (11) .979 .852 (7) .015 .038

Verbal Memory Index .299 (17) .243 −.052 (10) .886 .766 (7) .045

Attention Index .226 (17) .384 −.058 (10) .873 .880 (7) .009

Delayed Memory Index .162 (17) .534 −.167 (10) .644 .779 (7) .039

General Memory Index .197 (17) .448 −.215 (10) .552 .806 (7) .029 .034

Full Scale IQ .212 (16) .431 −.174 (9) .654 .822 (7) .023 .039

Verbal IQ .198 (16) .462 −.219 (9) .572 .837 (7) .019 .027

Current Perceived Stress and Cognitive Measures:

Animal Names .480 (19) .038 .407 (14) .148 .854 (5) .066

Visual Memory Index .022 (19) .928 −.255 (14) .380 .871 (5) .054 .038

Attention Index .461 (19) .047 .385 (14) .175 .661 (5) .225

Delayed Memory Index .184 (19) .450 −.149 (14) .611 .928 (5) .023 .020

General Memory Index .292 (19) .226 −.009 (14) .975 .875 (5) .052 .076
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