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Abstract
Background
Childhood adversity is associated with a range of mental disorders, functional impairment 

and higher health care costs in adulthood. In this study we evaluated if childhood adversity 

was predictive of adverse clinical and functional outcomes and health care costs in a sample 

of patients at ultra-high risk (UHR) for developing a psychosis. 

Method
Structural Equation Modeling was used to examine the effect of childhood adversity on 

depression, anxiety, transition to psychosis and overall functioning at 4-year follow-up. In 

addition, we evaluated economic costs of childhood adversity in terms of health care use 

and productivity loss. Data pertain to 105 UHR participants of the Dutch Early Detection and 

Intervention Evaluation (EDIE-NL). 

Results 
Physical abuse was associated with higher depression rates (b=0.381, p=0.012) and lower 

social functional outcome (b=-0.219, p=0.017) at 4-year follow-up. In addition, emotional 

neglect was negatively associated with social functioning (b=-0.313, p=0.018). 

Conclusion 
We did not find evidence that childhood adversity was associated with transition to psychosis, 

but the experience of childhood adversity was associated with excess health care costs at 

follow-up. The data indicate long-term negative effects of childhood adversity on depres-

sion, social functioning and health care costs at follow-up in a sample of UHR patients.
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Introduction
The experience of childhood adversity has been associated with a range of mental disor-

ders, social functional impairment and health care costs in adulthood (1). For instance, two 

recent meta-analyses showed that childhood adversities were associated with post-trau-

matic stress disorder (PTSD), depression, panic disorder, social phobia, generalized anxiety 

disorder, drug and alcohol abuse (2) and psychotic disorders (3). These mental disorders 

and impaired functioning may subsequently impact on health care costs by direct (use of 

mental health care) and/or indirect costs (work productivity loss). Hence, childhood adversity 

is associated with more severe psychopathology in adulthood.

One of the outcomes of childhood adversity that now has been recognized is psychosis (3). 

Since the establishment of criteria to detect individuals at ultra-high risk (UHR) for psychosis 

an increasing number of studies have focused on the association between childhood adver-

sity and psychotic symptoms within these cohorts (4–6). Overall, these studies indicate that 

childhood adversity is more prevalent in UHR individuals than in the general population (4,7). 

To date, studies on the effect of childhood adversity on transitioning to psychosis are incon-

sistent. While two studies reported a significant association between the experience of sexual 

abuse during childhood and higher transition rates (5,8), two more recent UHR studies could 

not confirm these findings (9,10).

Irrespective of transitioning to a first episode of psychosis a large number of UHR subjects 

that do not transition to psychosis experience persistent subclinical psychotic symptoms, 

depression, general symptoms and poor social functioning at follow-up (9,11–13). These 

findings raise the question whether childhood adversity increases the risk for transition to 

psychosis in UHR subjects, or whether childhood adversity is associated with poor clinical 

and social functional outcome in this stage. However, the association between childhood 

adversity and clinical outcomes other than psychosis in UHR subjects has yet to be explored.

Therefore, the present study aimed to examine the association between childhood adver-

sity and various clinical and functional outcomes in a prospective UHR cohort. Our aims 

were to (i) examine the association between childhood adversity and transition to psychosis, 

(ii) examine whether childhood adversity is similarly associated with psychotic symptoms as 

with depression or social anxiety, (iii) examine whether childhood adversity is associated with 

poor functional outcome, and (iv) examine whether childhood adversity is associated with 

health care costs.
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Method
Study design
Data pertain to 105 participants of a multi-centered randomized controlled trial examining a 

cognitive behavioral intervention aimed at the prevention of psychosis Early Detection and 

Intervention Evaluation (EDIE-NL) (14,15). In the EDIE-NL trial participants were randomized 

to either the experimental or control group. Participants from both groups were included in 

the present study. Clinical and functional assessments took place at baseline, 6, 12, 18, and 

48-month follow-up. In the present study, we used baseline and 4-year follow-up data. 

The 4-year follow-up assessments were conducted between June 2012 and January 2014. 

Participants were first contacted by telephone and asked if they would consent to a face-to-

face interview. If participants did not consent to a face-to-face interview, they were asked if 

they would consent to a brief telephone assessment, enabling a minimal set of clinical and 

functional outcome data to be collected. Participants were included after providing written 

informed consent. Participants who consented to a brief telephone assessment provided 

informed consent by mail. The Dutch Central Committee on Research Involving Human 

Subjects approved the study design.

Sample
Participants, aged 14–35 years, were eligible for the study if they met criteria for at least one 

of the UHR groups as defined by the PACE clinic (16): (1) Vulnerability Group: a first-de-

gree relative with a psychotic disorder or diagnosed with schizotypal personality disorder, 

(2) Attenuated Psychotic Symptoms (APS) Group: the presence of sub-threshold positive 

psychotic symptoms for at least one month during the past year, or (3) Brief Limited Inter-

mittent Psychotic Symptoms (BLIPS) Group: an episode of frank psychotic symptoms that 

lasted no longer than one week, which abated spontaneously. In addition, in all three groups 

functioning had to be chronically impaired, or there had to be a significant drop in func-

tioning during at least one month in the previous year.

Exclusion criteria were: (1) presence of a current or past psychotic disorder, (2) severe 

learning impairment (3) known organic cause for presentation, (4) insufficient mastery of the 

Dutch language and (5) current or previous use of antipsychotic medication equivalent to a 

total cumulative haloperidol equivalent of ≥15 mg.

Instruments
The Comprehensive Assessment of At Risk Mental State (CAARMS) (17) was used to assess 

subclinical psychotic symptoms in the year prior to assessment. The CAARMS is a semi-struc-

tured interview conducted to determine presence, severity (0−6), frequency (0−6), distress 

(0−100) and type of UHR symptoms. The CAARMS consists of seven subscales: 4 posi-
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tive symptoms items, 2 cognitive symptom items, 3 emotional disturbance items, 3 negative 

symptoms items, 4 behavioral change items, 4 motor changes items and 8 general psycho-

pathology items. Criteria for UHR are based on the 4 positive symptoms items only (unusual 

thought content, non-bizarre ideas, perceptual abnormalities and disorganized speech). This 

instrument uses the severity and frequency of UHR symptoms to discriminate between 

status groups (UHR criteria, psychosis, or not at risk).

Childhood adversity was retrospectively assessed with the Childhood Trauma Question-

naire-Short Form (CTQ-SF) (18). This self-report questionnaire consists of 25 items about 

traumatic events before the age of 17 years and 3 items about minimization and denial. The 

three items about minimization and denial were not included in our analyses. The 25 trauma 

items consist of five domains: emotional abuse, emotional neglect, sexual abuse, physical 

abuse and physical neglect. All items range from 1 (never) to 5 (almost always). For each of 

the five domains sum scores were calculated. An overall total trauma score was calculated 

as the sum of the five subscales (range 25–125). The CTQ was administered at the 4-year 

follow-up assessment.

The Beck Depression Inventory-II (BDI-II) was used to assess depression (19). Scores of the 

BDI-II range from 0 to 63, with higher scores reflecting more depressive symptoms.

Social anxiety was assessed with the Social Interaction Anxiety Scale (SIAS) (20). This is a 

self-report questionnaire in which items are ranged from 0 (not at all characteristic to me) 

to 4 (extremely characteristic to me).

The Social and Occupational Functioning Scale (SOFAS) (21) is a semi-structured questionnaire 

that assessed social impairment and global functioning in the previous year. The question-

naire provides a score ranging from 0 to 100, with higher scores indicating better functioning.

Health care costs were evaluated with the Trimbos Institute and Institute of Medical Tech-

nology Assessment Questionnaire for Costs associated with Psychiatric Illness (TiCP) (22). The 

present study included: (1) intervention costs, (2) direct medical costs (other than the inter-

vention), and (3) participants’ travel costs. See Ising et al. (23) for a detailed description on 

health care cost calculations at 4-year follow-up in the EDIE-NL trial.

Statistical analysis
Structural equation models (SEM)
Analyses involving multiple independent and/or dependent variables were performed within 

a SEM framework. SEM is a multivariate analysis in which a set of regression equations is 

tested simultaneously. It allows for incorporating multiple independent variables in a model, 

like standard linear regression, but also allows for incorporating multiple dependent vari-

ables in the same model. For all SEM analyses, the R statistical computing environment (24), 

together with the R package lavaan (25) was used.



140

SEM - models
A first SEM was estimated to examine the effect of childhood adversity on transition 

to psychosis. The independent variables were continuous scores on the CTQ subscales 

(emotional abuse, physical abuse, sexual abuse, emotional neglect and physical neglect) (26). 

The dependent variables were statistically controlled for the linear effects of sex, age, condi-

tion and cannabis use. In addition to this analysis, CTQ scales were dichotomized by the 

following cut-off scores: physical abuse >=8, sexual abuse >=6, emotional abuse >=9, phys-

ical neglect >=8 and emotional neglect >=10 (27). The subscales were considered as present 

when scores were above low to moderate.

The dependent variable, transition to psychosis at 4-year follow-up, was binary. Therefore, 

diagonally weighted least squares (DWLS) estimation was used for parameter estimation in 

which a probit regression model is estimated. In probit regression, the binary outcome vari-

able Y is modeled as a function of an underlying continuous variable Y*, which is regressed 

on the predictor variables and assumed to be normally distributed. The probability of Y 

taking a value of 1 is determined by the value of the continuous underlying variable Y*, and 

the normal cumulative distribution function. Probit regression coefficients can be interpreted 

in a similar fashion as linear regression coefficients: the estimated coefficient for predictor 

variable Xi represents the expected increase (or decrease, when the coefficient is negative) 

in Y*, given an unit increase in Xi. Also, standardized regression coefficients can be calculated, 

where a value of 1 (or −1) indicates a perfect linear association between the predictor vari-

able and Y*, and a value of 0 indicates the absence of a linear association. The standardized 

regression coefficients can be used to compare the magnitude of the association with the 

outcome variable Y between predictor variables.

A second SEM model was estimated in which the effects of several types of childhood 

adversity and baseline severity of psychopathology, on the severity of psychopathology at 

4-year follow-up were assessed. In this model, independent variables were total scores on 

the CTQ subscales (emotional abuse, physical abuse, sexual abuse, emotional neglect and 

physical neglect), baseline CAARMS total score, baseline SIAS total score, baseline BDI-II 

total score and baseline SOFAS score. Dependent variables were total score on the positive 

symptoms subscale of the CAARMS, SOFAS score, BDI-II total score and SIAS total score, all 

at 4-year follow-up. Additionally these analyses were repeated with the dichotomized CTQ 

scores. All dependent variables were controlled statistically for the linear effects of sex, age, 

cannabis use at baseline and condition.

\

Because the dependent variables in this model were continuous, the second SEM model 

was estimated using Full Information Maximum Likelihood (FIML). Standard Maximum Like-

lihood (ML) estimation would result in list wise deletion of all observations with missing 
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values. With FIML estimation, all available data is used in the estimation of the model. FIML 

estimates have been shown to be more accurate than ML estimates when data are missing 

at random (28).

Because several dependent and independent variables in the analysis had skewed distri-

butions, robust standard errors (SEs) were computed, both for DWLS and FIML estimation. 

Robust standard errors are not biased downwards under conditions of non-normality (29). 

In addition, Enders (30) has shown that the combined use of FIML estimation and robust 

standard errors can substantially reduce negative impact of non-normally distributed and 

missing data.

To evaluate the effect of childhood adversity on health care costs, first the mean health care 

costs were estimated. See Ising et al. (23) for a detailed description on estimating health care 

costs in the EDIE-NL trial. Subsequently, health care costs were evaluated for each form of 

childhood adversity. Childhood adversity was divided into percentiles to estimate the effect 

of subjects with moderate adversity (25th percentile) versus those with more severe adver-

sity (75th percentile) on health care costs. Then, these costs were subtracted from the mean 

health care costs to evaluate excess health care costs by childhood adversity.

Results
Baseline sample characteristics
Of the 201 patients included in the original trial, 113 subjects (57.7%) agreed to partici-

pate in the 48-month follow-up. Of these, 108 had a face-to-face interview, while 5 were 

interviewed by a telephone interview. Of the 113 subjects with 4-year follow-up data, 105 

subjects had data on childhood adversity available (see Fig. 1). The percentages of subjects 

who experienced any of the categorical sub domains of childhood adversity were: emotional 

abuse (46.7%), physical abuse (20.9%), sexual abuse (24.8%), emotional neglect (66.7%) and 

physical neglect (41.9%). Participants without follow-up data available were slightly younger 

than participants with follow-up data available (p=0.02, see Table 1). The mean time to 

follow-up was 4.15 years (SD=0.48). The total number of subjects who transitioned to 

psychosis was 23 (21.9%).
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Figure 1. Flowchart of the study participants of the long-term follow-up trial.

Patients included in the original EDIE-NL trial 
and randomized (n=201) 

52 included in analysis 

(51 in-depth interview, 
2 interviewed by telephone)

4 excluded from analysis because 
childhood trauma data was missing

 

39 lost to four-year follow-up: 

7 withdrew consent at 18-month follow-up 
19 refused to participate 
13 could not be located 

98 in experimental condition: 

78 had allocated intervention 
8 withdrew consent at start 
7 too far away for intervention     
4 no show at therapy 
1 moved away 
     
3 excluded from analysis: 

1 dissimulated psychosis 
2 had history of psychosis 

44 lost to four-year follow-up: 

8 withdrew consent at 18-month follow-up 
16 refused to participate 
20 could not be located 

103 in control condition: 

88 had allocated intervention 
7 withdrew consent at start 
6 no show at therapy 
2 moved away

      

 

2 excluded from analysis: 

1 dissimulated psychosis 
1 had history of psychosis 

53 included in follow-up analysis 

(50 in-depth interviews, 
3 interviewed by phone) 

4 excluded from analysis because 
childhood trauma data was missing
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Childhood adversity and transition to psychosis
A SEM analysis was conducted to examine the role of childhood adversity on transition to 

psychosis.

Analyses revealed no significant association between total childhood adversity scores and 

any of the childhood adversity subscales and transition to psychosis at 4-year follow-up 

(see Table 2). The results remained non-significant when the analyses were repeated with 

categorical trauma scores. There were no significant differences in findings between men 

and women.

Childhood adversity and severity of psychopathology
A SEM analysis was conducted to examine the association between childhood adversity and 

severity of psychopathology. First, analyses between childhood adversity and depression at 

baseline revealed no significant associations. Then, as shown in Table 3, higher scores on the 

physical abuse subscale were associated with aggravation of depression scores at 4-year 

follow-up (b=0.381, p=0.012). In addition, severity of depression at baseline (b=0.456, 

p=0.001) was significantly associated with depression at 4-year follow-up.

There were no significant associations between childhood adversity and anxiety symptoms 

at baseline and at follow-up. Only severity of social anxiety at baseline (b=0.385, p=0.001) 

was significantly predictive of social anxiety symptoms at 4-year follow-up.

We also examined the effects of the childhood adversity subscales on severity of positive 

symptoms at baseline and at 4-year follow-up, but found no significant associations.

These analyses were repeated with categorical trauma scores. For depression, the find-

ings were no longer significant when categorical trauma scores were analyzed. The effect 

of childhood adversity using categorical measures on social anxiety and severity of positive 

symptoms remained non-significant. Stratified analyses revealed no significant differences 

between men and women.

Childhood adversity and impaired social functioning
A SEM analysis was conducted to examine the effect of childhood adversity on social func-

tioning. First the effect of childhood adversity of social functioning at baseline was analyzed. 

None of the subscales of childhood adversity were related to social functioning at base-

line. Examining associations at 4-year follow-up, physical abuse (b=−0.219, p=0.017) and 

emotional neglect (b=−0.313, p=0.018) were negatively associated with deterioration of 

level of social functioning. Depression at baseline (b=−0.300, p=0.022) negatively affected 

social functioning at 4-year follow-up (b=0.209, p=0.023). In addition, higher levels of social 

functioning at baseline (b=0.209, p=0.023) were associated with better social functioning at 

4-year follow-up. No significant findings were found for the categorical measures of child-

hood adversity and level of social functioning. 
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Table 1. 	 Socio-demographic characteristics of UHR subjects

Subjects 
without 4-year 
assessment

Subjects 
with 4-year 
assessment

N=83 N=113 Chi-square test P-value

Condition, N (%) Experimental 39 (47) 56 (49.6) 0.72

Control 44 (53) 57 (50.4)

Transition, N (%) No 74 (89.2) 88 (78.8) 0.08

Yes 9 (10.8) 25 (21.2)

Ethnicity, N (%) Dutch 55 (66.3) 61 (54.0) 0.58

Minority 28 (33.7) 52 (46.0)

Job/Education, 
N (%) 

Paid work 30 (37.5) 50 (44.2) 0.16

Unpaid work 2 (2.5) 11 (9.7)

School 26 (32.5) 32 (28.3)

Unemployment 16 (19.3) 14 (12.4)

Other 6 (7.5) 6 (5.3)

CAARMS 
intake group, 
N (%) 

Familiar vulnerability 18 (21.7) 15 (13.3) 0.04

Sub threshold intensity 58 (69.9) 96 (85.0)

Sub threshold frequency 5 (6.0) 1 (0.9)

BLIPS 2 (2.4) 1 (0.9)

Site, N (%) The Hague 33 (39.8) 57 (50.4) 0.09

AMC Amsterdam 16 (19.3) 24 (21.2)

Friesland 17 (20.5) 12 (10.6)

Leiden 14 (16.9) 10 (8.8)

PsyQ Amsterdam 3 (3.6) 8 (7.1)

Utrecht 0 (0) 2 (1.8)

Cannabis use 
lifetimea, N (%) 

No cannabis use 41 (49.4) 51 (45.1) 0.49

Ca nnabis use 38 (45.8) 58 (51.3)

Missing 4 (4.8) 4 (3.5)

Cannabis use at 
4-year follow-up,   
N (%)

No cannabis use N/A 80 (70.8)

Cannabis use N/A 31 (27.4)

Missing N/A 2 (1.8)

Gender, N (%) Male 47 (56.6) 50 (44.2) 0.09

Female 36 (43.4) 63 (55.8)

Subjects 
without 4-year 
assessment

Subjects 
with 4-year 
assessment
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Subjects 
without 4-year 
assessment

Subjects 
with 4-year 
assessment

Mean (SD) Mean (SD) t-test P value 

Age baseline   21.6 (5.5) 23.5 (5.4) 0.02

SOFAS baseline 45.4 (5.4) 46.5 (4.6) 0.12

Baseline clinical 
characteristics 

CAARMS Positive 
symptoms

10.1 (2.9) 10.41 (2.7) 0.37

CAARMS Negative 
symptoms

7.1 (3.8) 7.1 (3.2) 0.97

BDI-II Depression 22.0 (13.8) 21.4 (11.3) 0.74

SIAS Anxiety 31.7 (17.2) 29.9 (16.6) 0.46

Childhood 
adversity data

Total adversity N/A 43.51 (15.76)

Emotional abuse N/A 10.03 (5.12)

Physical abuse N/A 6.65 (3.12)

Sexual abuse N/A 6.89 (4.49)

Emotional neglect N/A 17.57 (5.23)

  Physical neglect N/A 12.02 (1.99)  

Note. CAARMS: Comprehensive Assessment of At Risk Mental State, BLIPS: Brief Limited Intermittent Psychotic 

Symptoms, SOFAS; Social and Occupational Functioning Assessment Scale, SD: Standard Deviation.
a Cannabis use, lifetime was assessed at the baseline interview. Cannabis use was defined as ‘yes’ when 

cannabis had been used for at least 5 times lifetime

Table 1. 	 Continued

Table 2. 	 Regression coefficients of associations between childhood adversity and 

			   transition to psychosis

Dependent
variable

Independent 
variable

Unstand. 
coeff.

Stand. 
coeff.

z-value SE p-value

Transition to 
psychosis 

Total adversity score -0.010 -0.129 -0.704 0.014 0.481

Emotional abuse -0.031 -0.139 -0.653 0.048 0.514

Physical abuse 0.024 0.063 0.276 0.085 0.782

Sexual abuse 0.015 0.057 0.291 0.051  0.771

Emotional neglect -0.006 -0.027 -0.137 0.044 0.891

  Physical neglect -0.033 -0.078 -0.365 0.089 0.715

Note. Transition to psychosis was controlled statistically for the linear effects of sex, age, condition and cannabis 

use. SE, standard error. CTQ scales were treated as continuous measures.
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Table 3. 	 Regression coefficients of associations between childhood adversity and 

			   clinical and functional outcome

Dependent 
variable

Independent variable Unstand. 
coeff.

Stand. 
coeff.

z-value SE p-value

SOFAS  Total adversity -0.140 -0.166 0.076 0.076 0.066

Emotional abuse 0.344 0.132 0.991  0.347 0.322

Physical abuse -0.937 -0.219 -2.383 0.393 0.017

Sexual abuse -0.138 -0.047 -0.464 0.298 0.642

Emotional neglect -0.801 -0.313 -2.356 0.340 0.018

Physical neglect 0.882 0.187 1.312 0.672 0.189

Social anxiety baseline 0.009 0.008 0.080 0.117 0.936

Depression baseline -0.326 -0.300 -2.295 0.142 0.022

SOFAS baseline 0.562 0.209 2.266 0.248 0.023

CAARMS pos. symptoms 
baseline

-0.250 -0.052 -0.595 0.420 0.552

Depression Total adversity 0.038   0.056 0.634 0.060 0.526

Emotional abuse -0.469 -0.228 -1.981 0.237 0.048

Physical abuse 1.283 0.381 2.500 0.513 0.012

Sexual abuse 0.077 0.033 0.283 0.272  0.777

Emotional neglect 0.102 0.051 0.439 0.232 0.660

Physical neglect -0.217 -0.059 -0.498 0.436 0.618

Social anxiety baseline 0.029 0.032 0.355 0.083  0.723

Depression baseline 0.390 0.456 3.278  0.119  0.001

SOFAS baseline -0.241 -0.114 -1.301 0.185  0.193

CAARMS pos. symptoms 
baseline

0.051 0.014 0.162  0.318  0.872

Social anxiety Total adversity 0.062 0.060 0.592 0.104 0.554

Emotional abuse 0.069 0.022 0.176 0.390 0.860

Physical abuse 0.363 0.070 0.480 0.756 0.631

Sexual abuse 0.295 0.082 0.714  0.413 0.475

Emotional neglect 0.115 0.037 0.328 0.351 0.743

Physical neglect -0.547 -0.096 -0.777 0.704 0.437

Social anxiety baseline 0.544 0.385 3.336 0.163 0.001

Depression baseline 0.280 0.214 1.521 0.184 0.128

SOFAS baseline -0.322 -0.099 -1.046 0.308 0.296
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Dependent 
variable

Independent variable Unstand. 
coeff.

Stand. 
coeff.

z-value SE p-value

Social anxiety CAARMS pos. symptoms 
baseline

0.262 0.045 0.734 0.357  0.463

CAARMS pos. 
symptoms

Total adversity -0.006 -0.023 -0.222 0.026 0.825

Emotional abuse 0.030 0.038 0.230 0.131 0.818

Physical abuse 0.113 0.087 0.993 0.113 0.321

Sexual abuse -0.130 -0.144 -1.634 0.080 0.102

Emotional neglect -0.005 -0.007 -0.058 0.089 0.954

Physical neglect -0.029 -0.020 -0.140 0.204 0.889

Social anxiety baseline 0.016 0.044 0.401 0.039 0.688

Depression baseline 0.018 0.054 0.419 0.043  0.675

SOFAS baseline -0.047 -0.057 -0.622 0.076 0.534

  CAARMS pos. symptoms 
baseline

0.348 0.237 2.080 0.167  0.038

Note. Dependent variables were controlled statistically for the linear effects of sex, age, condition and cannabis 

use. CAARMS: Comprehensive Assessment of At Risk Mental State, SOFAS: Social and Occupational Functioning 

Assessment Scale; SE, standard error. CTQ scales were treated as continuous measures.

Childhood adversity and health care costs
The average total health care costs per-person was $19.912,16 (95% CI=15,466.49– 

24,357.82). Table 4 presents excess health care costs when participants were exposed to 

childhood adversity. Table 4 shows that for all domains of childhood adversity, except for 

physical neglect, more severe childhood adversity (i.e. the 75th percentile of childhood 

adversity) is associated with higher health care costs at 4- year follow-up. In addition, Table 

5 show that costs stemming from service use accounted for most of the total additional 

healthcare expenses in the group who experienced childhood adversity. 

Table 3. 	 Continued
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Table 4. 	 Childhood adversity and health care costs

Health care costs Excess health care costs 

Emotional abuse 25th % $14,674,16 $-5,238.00

Physical abuse 25th % $19,660.74 $-251.42

Sexual abuse 25th % $16,016.41 $-3,895.75

Physical neglect 25th % $26,515.32 $6,603.16

Emotional neglect 25th % $17,190.44 $-2,721.72

Emotional abuse 75th % $28,255.48 $8,343.32

Physical abuse 75th % $24,662.30 $4,750.14

Sexual abuse 75th % $31,435.43 $11,523.27

Physical neglect  75th % $18,188.74 $-1,723.42

Emotional neglect 75th % $20,729.25 $817.09

Note: Data are presented as mean.

Table 5. 	 Estimated Per-participant Four-year Cumulative Costs (in 2014 US$)

  25th % of total adversity 75th % of total adversity

Service use costs, US$ (SD) 15,820.23 23,372.87

Antipsychotic medication, US$ (SD) 55.18 11.39

Travel costs, US$ (SD) 316.07 431.31

Total costs, US$ (SD) 16,191.48 23,815.57

Note: Data are presented as mean

Discussion
In the present study we examined the association between childhood adversity and clinical 

and functional outcome at 4 year follow-up in UHR individuals of the EDIE-NL trial. Our 

findings show that physical abuse was predictive of more severe depression and lower social 

functioning, but not with transition to psychosis. Importantly, our findings show that more 

severe childhood adversity is associated with higher health care costs at 4-year follow-up.
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The present study confirms previous research, showing an association between physical 

abuse and depression (31,32) and between physical abuse and emotional neglect and lower 

social functioning (13). Interestingly, these findings were found while controlling for the effect 

of treatment condition. Also in an earlier study with psychotic patients, stronger associa-

tions were found between abuse, negative symptoms and depression than between abuse 

and psychotic symptoms (33). It is therefore not surprising that the experience of childhood 

adversity was associated with higher health care costs in our study; subjects with depres-

sive symptoms are likely to seek help at mental health care institutions, resulting in higher 

health care costs.

In contrast to previous studies from the PACE clinic (5,8) we could not confirm the associ-

ation between childhood sexual abuse and transition to psychosis. However, in the present 

study we confirmed earlier findings in other UHR cohorts, in which no associations between 

several domains of childhood adversity and higher transition rates were reported (9,10). 

This discrepancy between findings could potentially be attributed to our relatively small 

sample size. However, the findings might also suggest that while childhood adversity is asso-

ciated with meeting UHR criteria (7), they do not subsequently constitute additional risk for 

psychotic de-compensation after UHR criteria are met. The high childhood adversity levels 

reported in UHR samples do suggest that a history of adversity may significantly increase 

the chance to present at mental health services with distressing subclinical psychotic symp-

toms in young adulthood.

The association between physical abuse and depression may be mediated by negative self-

schemas and hopelessness (34). For instance, abusive events during childhood might result in 

persistent negative self-schemas. These schemas may in turn be associated with the emer-

gence of depression. It has also been suggested that attribution styles, i.e. the way (potential) 

negative events are interpreted, may mediate the relationship between childhood adversity 

and depression (35,36). When negative events are interpreted as uncontrollable or when 

they are interpreted as being caused by a failure of the person (e.g. ‘it is my fault’), they 

may result in the emergence of depression (36). Future studies should focus on why physical 

abuse was specifically associated with depression and poor social functioning.

Strengths and limitations
The major strength of this study is the long follow-up period of 4 years. Although previous 

research showed that transition to psychosis can occur up to 10 years after determining UHR 

status (37), most UHR patients convert to psychosis within the first three years (38). This 

study therefore displays a relatively good representation of the long-term outcome of UHR 

subjects in the EDIE-NL trial.

Several methodological limitations of our study need to be considered. The first limitation is 

that childhood adversity was assessed with the CTQ. This retrospective self-report question-
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naire does not tap into specific details like frequency, impact and/or distress of the adversity. 

Second, the CTQ was administered at the 4-year follow-up assessment. Although previous 

research has shown that patients with psychotic disorders are reliable in their recollection 

of past experiences, we cannot rule out that the assessment has been influenced by recall 

bias (39). A third limitation is the substantial loss to 4-year follow-up assessment (42.4%). As 

Ising et al. (40) showed, participants lost to follow-up were functioning better at 18-month 

follow-up than participants included in the 4-year follow-up assessment. Therefore, the 

group participating in the 4-year follow-up assessment may consist of somewhat worse 

functioning participants of the EDIE-NL trial. Fourth, the present study did not examine 

associations between childhood adversity and DSM-IV disorders (41). Fifth, level of cognitive 

functioning, which has been associated with psychosis risk in previous reports (42), was not 

included as a confounding variable in our analyses. Sixth, most of the instruments that were 

used in the present study were self-report questionnaires. Seventh, because the mean age 

of participants at baseline was considerably young (40), participants might still be at risk for 

psychosis after the follow-up period. As a recent study showed, transition to psychosis can 

occur up to 10 years after baseline interview (37).

Conclusion
To the best of our knowledge, this was the first study examining the effect of childhood 

adversity on health care costs in an UHR cohort. Our findings suggest that childhood adver-

sity has long-term negative effects on depression, social and occupational outcome and 

economic costs in UHR individuals. These findings indicate that the focus of future research 

in UHR populations should be broader than mere transition to psychosis. The high preva-

lence of childhood adversity in UHR populations indicates that adverse events during child-

hood should be assessed systematically in clinical settings. Importantly, clinical interventions 

for UHR patients should target a combination of psychotic symptoms, depressive symptoms, 

improvement of social functioning and posttraumatic stress events. Although previous research 

showed that PTSD and psychotic disorders often co-occur, trauma treatment is not standard 

care for patients with psychotic disorders (43,44). However, as the study of van den Berg (45), 

trauma treatment is safe and effective in patients with PTSD and psychotic disorder.

Acknowledgements
We are supported by the European Union [European Community's Seventh Framework 

Program (grant agreement no. HEALTH-F2-2009-241909) (Project EU-GEI)].



151

8.

References
1. 	 Walker EA, Unutzer J, Rutter C, Gelfand A, Saun-

ders K, VonKorff M, et al. Costs of health care 

use by women HMO members with a history of 

childhood abuse and neglect. Arch Gen Psychi-

atry. 1999;56(7):609–13. 

2. 	 Teicher MH, Samson JA. Childhood maltreatment 

and psychopathology: A case for ecophenotypic 

variants as clinically and neurobiologically distinct 

subtypes. Am J Psychiatry. 2013;170(10):1114–33. 

3. 	 Varese F, Smeets F, Drukker M, Lieverse R, 

Lataster T, Viechtbauer W, et al. Childhood 

adversities increase the risk of psychosis: a 

meta-analysis of patient-control, prospective- 

and cross-sectional cohort studies. Schizophr 

Bull. 2012;38(4):661–71. 

4. 	 Addington J, Stowkowy J, Cadenhead KS, Corn-

blatt BA, Mcglashan TH, Perkins DO, et al. 

Early traumatic experiences in those at clinical 

high risk for psychosis. Early Interv Psychiatry. 

2013;7(3):300–5. 

5. 	 Thompson AD, Nelson B, Yuen HP, Lin A, 

Amminger GP, McGorry PD, et al. Sexual trauma 

increases the risk of developing psychosis in an 

ultra high-risk “prodromal” population. Schizophr 

Bull. 2014;40(3):697–706. 

6. 	 Tikka M, Luutonen S, Ilonen T, Tuominen L, 

Kotimäki M, Hankala J, et al. Childhood trauma 

and premorbid adjustment among individuals at 

clinical high risk for psychosis and normal control 

subjects. Early Interv Psychiatry. 2013;7(1):51–7. 

7. 	 Kraan T, Velthorst E, Smit F, de Haan L, van der 

Gaag M. Trauma and recent life events in indi-

viduals at ultra high risk for psychosis: review 

and meta-analysis. Schizophr Res. Elsevier; 

2015;161(2–3):143–9. 

8. 	 Bechdolf A, Thompson A, Nelson B, Cotton S, 

Simmons MB, Amminger GP, et al. Experience 

of trauma and conversion to psychosis in an 

ultra-high-risk (prodromal) group. Acta Psychiatr 

Scand. 2010;121(5):377–84. 

9. 	 Kraan T, van Dam DS, Velthorst E, de Ruigh EL, 

Nieman DH, Durston S, et al. Childhood trauma 

and clinical outcome in patients at ultra-high 

risk of transition to psychosis. Schizophr Res. 

2015;169(1–3):193–8. 

10. 	Stowkowy J, Liu L, Cadenhead KS, Cannon TD, 

Cornblatt BA, McGlashan TH, et al. Early trau-

matic experiences, perceived discrimination 

and conversion to psychosis in those at clinical 

high risk for psychosis. Soc Psychiatry Psychiatr 

Epidemiol. 2016;51(4):497–503. 

11. 	Addington J, Cornblatt BA, Cadenhead KS, Cannon 

TD, McGlashan TH, Perkins DO, et al. At clinical 

high risk for psychosis: Outcome for noncon-

verters. Am J Psychiatry. 2011;168(8):800–5. 

12. 	Lin A, Wood SJ, Nelson B, Beavan A, McGorry P, 

Yung AR. Outcomes of nontransitioned cases in 

a sample at ultra-high risk for psychosis. Am J 

Psychiatry. 2015;172(3):249–58. 

13. 	Yung AR, Cotter J, Wood SJ, McGorry P, 

Thompson AD, Nelson B, et al. Childhood 

maltreatment and transition to psychotic disorder 

independently predict long-term functioning in 

young people at ultra-high risk for psychosis. 

Psychol Med. 2015;45(16):3453–65. 

14. 	Rietdijk J, Dragt S, Klaassen R, Ising H, Nieman 

D, Wunderink L, et al. A single blind random-

ized controlled trial of cognitive behavioural 

therapy in a help-seeking population with an At 

Risk Mental State for psychosis: the Dutch Early 

Detection and Intervention Evaluation (EDIE-NL) 

trial. Trials. 2010;11:30. 

15. 	van der Gaag M, Nieman DH, Rietdijk J, Dragt S, 

Ising HK, Klaassen RMC, et al. Cognitive behav-

ioral therapy for subjects at ultrahigh risk for 

developing psychosis: a randomized controlled 

clinical trial. Schizophr Bull. 2012;38(6):1180–8. 

16. 	Yung AR, Nelson B, Stanford C, Simmons MB, 

Cosgrave EM, Killackey E, et al. Validation of 

“prodromal” criteria to detect individuals at 

ultra high risk of psychosis: 2 year follow-up. 

Schizophr Res. 2008;105(1–3):10–7. 



152

17. 	Yung AR, Yuen HP, McGorry PD, Phillips LJ, 

Kelly D, Dell’Olio M, et al. Mapping the onset 

of psychosis: the Comprehensive Assessment 

of At-Risk Mental States. Aust N Z J Psychiatry. 

2005;39(11–12):964–71. 

18. 	Bernstein DP, Stein JA, Newcomb MD, Walker 

E, Pogge D, Ahluvalia T, et al. Development 

and validation of a brief screening version of 

the Childhood Trauma Questionnaire. Child Abus 

Negl. 2003;27(2):169–90. 

19. 	Beck A, Steer R, Brown G. Manual for Beck 

Depression Inventory-II. San Antonio, TX: 

Psychological Corporation; 1996. 

20. Mattick RP, Clarke JC. Development and valida-

tion of measures of social phobia scrutiny fear 

and social interaction anxiety. Behav Res Ther. 

1998;36(4):455–70. 

21. 	Goldman HH, Skodol AE, Lave TR. Revising axis 

V for DSM-IV: a review of measures of social 

functioning. Am J Psychiatry. 1992;149(9):1148–56. 

22. 	Hakkaart-van Rooijen L. Manual Trimbos/iMTA 

questionnaire for costs associated with psychi-

atric illness (in Dutch). Rotterdam, the Nether-

lands: Institute for Medical Technology Assess-

ment, Erasmus University; 2002. 

23. 	Ising HK, Lokkerbol J, Rietdijk J, Dragt S, 

Klaassen RMC, Kraan T, et al. Four-Year Cost-ef-

fectiveness of Cognitive Behavior Therapy for 

Preventing First-episode Psychosis: The Dutch 

Early Detection Intervention Evaluation (EDIE-

NL) Trial. Schizophr Bull. Oxford University Press; 

2017;43(2):365–74. 

24. 	R Core Development Team. R: A language and 

environment for statistical computing. Vienna, 

Austria: R Foundation for Statistical Computing; 

2012. 

25. 	Rosseel Y. lavaan : An R Package for Structural 

Equation Modeling. J Stat Softw. 2012;48(2):1–36. 

26. 	Babyak MA. What you see may not be what you 

get: a brief, nontechnical introduction to overfit-

ting in regression-type models. Psychosom Med. 

66(3):411–21. 

27.	Bernstein D., Fink L. Childhood trauma ques-

tionnaire: A retrospective self-report: Manual. 

Harcourt Brace and Company; 1998. 

28. 	Enders C, Bandalos D. The Relative Perfor-

mance of Full Information Maximum Likelihood 

Estimation for Missing Data in Structural Equa-

tion Models. Struct Equ Model A Multidiscip J. 

2001;8(3):430–57. 

29. 	Chou CP, Bentler PM, Satorra A. Scaled test statistics 

and robust standard errors for non-normal data in 

covariance structure analysis: A Monte Carlo study. 

Br J Math Stat Psychol. 1991;44(Pt 2):347–57. 

30. Enders CK. The impact of nonnormality on full 

information maximum-likelihood estimation for 

structural equation models with missing data. 

Psychol Methods. 2001;6(4):352–70. 

31. 	Bernet CZ, Stein MB. Relationship of child-

hood maltreatment to the onset and course of 

major depression in adulthood. Depress Anxiety. 

1999;9(4):169–74. 

32. 	Kaufman J. Depressive disorders in maltreated 

children. J Am Acad Child Adolesc Psychiatry. 

1991;30(2):257–65. 

33. 	van Dam DS, van Nierop M, Viechtbauer W, 

Velthorst E, van Winkel R, Bruggeman R, et 

al. Childhood abuse and neglect in relation to 

the presence and persistence of psychotic and 

depressive symptomatology. Psychol Med. 

2015;45(7):1363–77. 

34. 	Garety PA, Kuipers E, Fowler D, Freeman 

D, Bebbington P E. A cognitive model of the 

positive symptoms of psychosis. Psychol Med. 

Cambridge University Press; 2001;31:189–95. 

35. 	Bargai N, Ben-Shakhar G, Shalev AY. Posttrau-

matic Stress Disorder and Depression in Battered 

Women: The Mediating Role of Learned Helpless-

ness. J Fam Violence. 2007 Jun 27;22(5):267–75. 

36. 	Henkel V, Bussfeld P, Möller H-J, Hegerl U. Cogni-

tive-behavioural theories of helplessness/hope-

lessness: valid models of depression? Eur Arch 

Psychiatry Clin Neurosci. 2002;252(5):240–9. 

37. 	Nelson B, Yuen HP, Wood SJ, Lin A, Spiliotaco-

poulos D, Bruxner A, et al. Long-term Follow-up 

of a Group at Ultra High Risk (“Prodromal”) for 

Psychosis: The PACE 400 Study. JAMA Psychiatry. 

2013;1–10. 



153

8.

38. 	Fusar-Poli P, Bonoldi I, Yung AR, Borgwardt 

S, Kempton MJ, Valmaggia L, et al. Predicting 

psychosis: meta-analysis of transition outcomes in 

individuals at high clinical risk. Arch Gen Psychi-

atry. 2012;69(3):220–9. 

39. 	Fisher HL, Craig TK, Fearon P, Morgan K, Dazzan 

P, Lappin J, et al. Reliability and comparability of 

psychosis patients’ retrospective reports of child-

hood abuse. Schizophr Bull. 2011;37(3):546–53. 

40. Ising HK, Kraan TC, Rietdijk J, Dragt S, Klaassen 

RMC, Boonstra N, et al. Four-Year Follow-up 

of Cognitive Behavioral Therapy in Persons at 

Ultra-High Risk for Developing Psychosis: The 

Dutch Early Detection Intervention Evaluation 

(EDIE-NL) Trial. Schizophr Bull. Oxford University 

Press; 2016;42(5):1243–52. 

41. 	American Psychiatric Association. Diagnostic and 

Statistical Manual of Mental Disorders: DSM IV. 

Washington, DC; 1994. 

42. 	Fuller R, Nopoulos P, Arndt S, O’Leary D, Ho 

B-C, Andreasen NC. Longitudinal Assessment of 

Premorbid Cognitive Functioning in Patients With 

Schizophrenia Through Examination of Standard-

ized Scholastic Test Performance. Am J Psychi-

atry. 2002;159(7):1183–9. 

43. 	Achim AM, Maziade M, Raymond E, Olivier D, 

Merette C, Roy M-A. How Prevalent Are Anxiety 

Disorders in Schizophrenia? A Meta-Analysis 

and Critical Review on a Significant Association. 

Schizophr Bull. 2011;37(4):811–21. 

44. Becker CB, Zayfert C, Anderson E. A survey of 

psychologists’ attitudes towards and utilization 

of exposure therapy for PTSD. Behav Res Ther. 

2004;42(3):277–92. 

45. 	van den Berg DPG, de Bont PAJM, van der 

Vleugel BM, de Roos C, de Jongh A, Van Minnen 

A, et al. Prolonged Exposure vs Eye Movement 

Desensitization and Reprocessing vs Waiting List 

for Posttraumatic Stress Disorder in Patients 

With a Psychotic Disorder. JAMA Psychiatry. 

2015;72(3):259.


