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Introduction: Childhood trauma is a risk factor for the
development of psychosis. Furthermore, a number of
theories propose specific mechanisms by which childhood
trauma may contribute to more severe positive and neg-
ative psychotic symptoms, some of which are supported
empirically. The robustness of this empirical evidence is
unclear due to mixed results and methodological limita-
tions of individual studies. A systematic review and meta-
analysis of the evidence for associations between childhood
trauma and severity of hallucinations, delusions, and neg-
ative psychotic symptoms in clinical populations with a
diagnosed psychotic disorder is needed. Method: A sys-
tematic search was conducted. Reference lists of relevant
review articles were hand-searched, and authors contacted
for data and additional unpublished studies. Study report-
ing bias and quality was assessed. Results: In total, 6667
studies were identified and of these 41 studies met inclu-
sion criteria. Of these, 29 studies (4680 participants)
were meta-analyzed. Among individuals with psychosis,
childhood trauma was significantly correlated with sever-
ity of hallucinations (r = .199, P < .001) and delusions
(r = 172, P < .001) but contrary to our hypothesis, not
correlated with severity of negative symptoms (r = .049,
P = .095). Severity of childhood neglect was correlated
with negative symptoms (r = .142, P = .005). Conclusion:
The results lend support for cognitive and biological theo-
ries that traumas in childhood may lead to hallucinations
and delusions within psychotic disorders and have impor-
tant implications for clinical practice.
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There is now considerable evidence that childhood trauma,
including exposures such as sexual, physical, and emotional
abuse, and neglect is a risk factor for psychotic disorder,'?
with emerging evidence supporting childhood trauma as a
causal risk factor for psychotic symptoms and disorder.**
Researchers are moving away from psychosis diagnosis to
specific symptoms (such as hallucinations) as an area of
focus.>® A multitude of theories conceptualize how child-
hood trauma impacts affect, memory, and cognition to
explain the development of specific psychotic symptoms.”*

Both theoretical and empirical investigations have
favored the exploration of childhood trauma in relation
to hallucinations. Proposed mechanisms include hallu-
cinations as variations of post-traumatic intrusions.’ !
Bentall’s theory proposes a specific relationship between
childhood sexual abuse and hallucinations and that dis-
sociation plays a role in the mechanism.® This model has
received empirical support.!3 16

Delusions have been conceptualized as developing as a
result of childhood trauma via biased threat beliefs, stem-
ming from trauma-related negative beliefs about self and
others.>!7!® A more specific version of this theory posits
that persecutory delusions develop as a consequence of
early parental neglect, which impacts attachment, and
leads to mistrust of others.®! These models have some
empirical support.?

Theorists have also posited a route between child-
hood trauma and negative symptoms.?! The traumagenic
neurodevelopmental model proposes a neurobiological
pathway from childhood trauma through hyperarousal
and the biological stress system to negative symptoms.?!
Another model suggests that childhood neglect plays a
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role in the development of negative symptoms through
poor attachment,’>* and has received some empirical
support.?

To date, the theorizing about causal pathways from spe-
cific childhood trauma types to specific psychotic symp-
toms has been supported by single or small numbers of
empirical studies of varying methodological quality. If cer-
tain psychotic symptoms do arise from childhood trauma,
it follows that these symptoms would be more severe
among people with a psychotic disorder who have experi-
enced childhood trauma. We intend to test this conjecture
via systematic review and meta-analysis. We hypothesize
that childhood trauma will be associated with more severe
hallucinations, delusions, and negative symptoms in those
with a psychotic disorder. There is an urgent need for this
relationship to be clarified, particularly in light of calls
for interventions for the treatment of trauma-related psy-
chotic symptoms,” which should take into account the
specificity of relationships between childhood trauma and
certain symptoms if indeed they do exist.

Method

Literature Search

This study was conducted in accordance with quality guide-
lines provided by the Meta-analysis of Observational Studies
in Epidemiology (MOOSE) Group? and PRISMA.?" A sys-
tematic database search covering the years 1980 to December
2014 was conducted on PubMed, SCOPUS, Medline,
Embase, Clinahl, Web of Science, PsycINFO, Cochrane.
Medical Subject Headings (MeSH), and database thesaurus
tools were used to maximize search results. Our search used
keywords: “psychosis,” “schizophrenia,” “schizoaffective,”,
“psychotic,” “hallucination,” “delusion,” “paranoia” (cat-
egory 1); “child abuse,” “child trauma,” “physical abuse,”
“sexual abuse,” “rape,” “witness,” “psychological abuse,’
“emotional abuse,” “neglect,” “maltreatment,” “bully,” “bul-
lied,” “victim,” “ ” “psychological trauma,”

}

sexual trauma,
“physical assault,” “sexual assault,” “molest,” “child
molest,” “sexual molest,” or “victim of crime” (category 2).
Category 1 or 2 were combined with OR, and then category
1 and 2 were combined with AND. Reference lists of pub-
lished studies were also reviewed for additional studies.

Three ratersextracted data (TB, AGS, EB). Independent
trial runs with random samples of 14-17 studies were
completed until the 3 raters achieved 100% inter-rater
reliability. Inconsistencies were discussed and resolved
in consultation with co-author SB until 100% inter-rater
reliability was reached. Of 473 studies that reached full-
text screening, 148 (31%) were doubly data extracted by
at least 2 raters.

Inclusion Criteria

Articles must have been published in English and meet
the following inclusion criteria:
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1. Studies including clinical samples with a diagnosis of
schizophrenia, schizoaffective disorder, schizophreni-
form, psychosis not otherwise specified, first episode
psychosis, delusional disorder, depression with psy-
chotic features, and bipolar disorder with psychotic
features based on DSM-III, DSM-III-R, DSM-IV,
DSM-IV-TR, DSM-5, ICD-9, ICD-10, determined by
semi-structured interview or psychiatrist or psycholo-
gist evaluation.

2. Studies measuring childhood trauma, defined as: (1)
must have occurred before age 18 or be described as in
“childhood” or “adolescence” (2) must be differenti-
ated from adulthood trauma (3). The types of child-
hood trauma included in the review were: childhood
sexual abuse (eg, intercourse, sexual touching), child-
hood physical abuse (physical harm and punishment),
childhood emotional abuse (also called psychologi-
cal abuse; eg, harsh treatment or teasing by parents),
childhood physical neglect (eg, failure to provide food,
hydration, or clothing), childhood emotional neglect
(eg, unresponsive to a child’s emotional needs), bul-
lying (eg, repeated assault, intimation, or name-call-
ing). Parental death and parental separation were not
included. Studies were included if childhood trauma
was measured in at least 90% of participants.

3. Studies with sufficient information to determine the
presence of a statistically positive, negative, or non-
significant association between childhood trauma and
any characteristic of hallucinations, delusions, positive
symptoms, or negative symptoms.

Studies were included in the meta-analyses when they
provided sufficient data to estimate relevant effect size.
Authors were contacted for the provision of missing data
if necessary for the meta-analysis (including relevant
additional data collected but not reported) and to deter-
mine the eligibility of several studies. Additional data
were provided for 11 studies, and 2 new published articles
were provided.

Data Analysis

Childhood trauma types were recorded according to
the most frequently reported categories found across
the studies: childhood sexual abuse, childhood physical
abuse, childhood emotional abuse, childhood physical
neglect, childhood emotional neglect, and total child-
hood trauma. Total childhood trauma represented stud-
ies that reported a global measure of childhood trauma
or a combination of abuse and neglect trauma types. One
study reported a group with a history of physical and sex-
ual abuse, and was categorized as childhood sexual abuse
as this trauma type was clearly predominant.”® Three
studies reported overall abuse or overall neglect (or both)
and this is represented in supplementary tables 2, 4 and
5.1429:30 No studies reported separately on bullying.



Associations with trauma types were tabulated accord-
ing to the following psychotic symptoms: hallucina-
tions, delusions, positive symptoms, negative symptoms
(Supplementary tables 2-5). To assess selective reporting,
outcomes were marked “Outcome not reported” (shown
by #) where childhood trauma types were known to be
measured but not reported. The Downs and Black check-
list was used to assess the methodological quality and
risk of bias of included studies.*!

The meta-analysis was conducted using Comprehensive
Meta-Analysis version 2.2 (CMA).*? Random effects
models were used as we expected that the true effect may
vary from study to study due to differences in measures,
clinical features, and demographics of each sample. This
model assumes that the true effects of the studies that
have been performed are a random sample of all the pos-
sible studies that could be performed, and the summary
effect is the mean of these true effects.’* Summary effect
sizes were transformed to correlations for ease of inter-
pretation, and o = 0.05 was used unless a more conserva-
tive a was applied by the authors. Where studies reported
multiple psychosis outcomes that were similar (eg sever-
ity of auditory and visual hallucinations**) or outcomes
at multiple time points, eg, Yun and colleagues® data
were combined by calculating the mean of the effect sizes
using standard CMA procedures. Studies that measured
several types of delusional content without reporting an
overall severity measure were excluded from the meta-
analysis.*®*’ Childhood physical neglect and childhood
emotional neglect were collapsed into one category called
“neglect” to test our hypotheses. We examined hetero-
geneity between studies using the Q statistic and the I
index.*® We assessed for publication bias by inspecting
funnel plots, and calculating Egger’s test (2-tailed) and
fail-safe N.* The fail-safe N test calculates a combined
P value for all studies in each meta-analysis, and esti-
mates how many additional studies with no effect would
be necessary to produce a nonsignificant P value.

Results

The systematic review yielded 41 studies (total partici-
pants = 7007; supplementary figure 1) that had outcomes
pertaining to the relationship between childhood trauma
and psychotic symptom severity among individuals with
a diagnosis of psychosis. Of these, 29 studies had suffi-
cient data available to be included in the meta-analyses
(total n = 4680). Characteristics of the 41 included stud-
ies are described in supplementary table 1.

Quality and Selective Reporting

Thirty-six of 41 studies were cross-sectional in design.
The remaining 5 were longitudinal.?>#4 Quality scores
on the Downs and Black checklist ranged from 9 to 18
(out of a possible 19 for cross-sectional studies), with a
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mean of 13.41 (SD = 2.30). Scores are shown in supple-
mentary tables 1 and 6 for each included study. The most
poorly met quality criteria were use of representative
samples, reporting how many participants approached
actually accepted, blinding interviewers, reporting the
time period of recruitment, adjusting for confounds in
analyses, and reporting power analyses (supplementary
table 6). Selective reporting bias was rarely present for
childhood trauma (over 95% of childhood trauma out-
comes were reported), but was commonplace with the
neglect outcomes, which were reported only half of the
time (childhood physical neglect: 52% and childhood
emotional neglect: 56%; supplementary tables 2-5).

Hallucinations

Twenty-one studies measured relationships between
hallucination severity and childhood trauma (supple-
mentary table 2). Of these, 7 studies collected relevant
data that were not reported (supplementary table 2).
Childhood sexual abuse data were omitted in 3 studies;
childhood physical abuse, childhood emotional
abuse, childhood physical neglect, and childhood emo-
tional neglect data were omitted in between 4 and 7 stud-
ies. No studies omitted total childhood trauma data.
Meta-analyses conducted using data from 14 of the stud-
ies revealed that hallucination severity was associated with
the 3 childhood trauma types of interest (total childhood
trauma, childhood sexual abuse, and neglect, figure 1).
Total childhood trauma was associated with hallucina-
tion severity (12 studies; r = .199, 95% CI =[0.119, 0.276],
P < .001), however, there was some evidence of publica-
tion bias (fail safe N = 119, Egger’s r = 2.505, P = .031).
Hallucination severity was also associated with childhood
sexual abuse (8 studies, r = .237, 95% CI =[0.157, 0.314],
P < .001) and childhood neglect (5 studies, r = .141, 95%
CI =[0.030, 0.249], P = .013). There was no evidence of
publication bias in these 2 meta-analyses. Heterogeneity of
studies was nonsignificant for all 3 of the analyses (table 1).

Delusions

Twenty studies measured relationships between delusion
severity and childhood trauma (supplementary table 3).
Of these, 9 studies collected relevant data that were
not reported (supplementary table 3). Childhood sexual
abuse data were omitted in 4 studies; childhood physi-
cal abuse, childhood emotional abuse, childhood physical
neglect, and childhood emotional neglect data were omit-
ted in between 5 and 9 studies. Meta-analyses revealed
that delusion severity was associated with total child-
hood trauma and childhood sexual abuse, but not with
childhood neglect (figure 2). Total childhood trauma was
associated with delusion severity (10 studies; r = .172,
95% CI =[0.082, 0.259], P < .001). This analysis demon-
strated significant heterogeneity between studies (table 1).
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Study name Statistics for each study Correlation and 95% CI
Lower Upper Relative

Total Trauma Correlation limit limit Z-Value p-Value n weight
Goff 1991 0.153 -0.123 0.407 1.089 0.276 61 il 6.48
Ross 1994 0.360 0.141 0546 3.137 0.002 83 ——t 8.19
Yun 2010 0.083 -0.255 0.402 0472 0.637 41 —_—— 467
Bendall 2012 0.344 0.057 0577 2335 0.020 40 ——t1— 576
Perona-Garcelan 2012 0.360 0.138 0547 3.108 0.002 71 —a—1 8.10
Reiff 2012 0.104 -0.356 0.523 0.430 0.668 30 - 2.66
Varese 2012 0.350 0.063 0584 2368 0.018 45 —— 570
Collip 2013 0.209 0.070 0.339 2934 0.003195 —i- 14.41
Wang 2013 0.174 0.000 0.337 1.965 0.049 128 i 11.72
Shah 2014 0.085 0.037 0.132 3.444 0.0011642 B 23.16
van Nierop 2014 -0.082 -0.487 0351 -0.360 0719 22 - 294
Ruby 2015 0.213 -0.069 0.464 1483 0.138 50 +—a— 6.21

0.199 0.119 0.276 4.804 0.000 <
Sexual abuse
Lysaker 2005 0.381 0.113 0597 2731 0.006 43 I ——t— 8.34
Yun 2010 0.029 -0.304 0356 0.166 0.868 41 5.87
Goldstone 2012 0275 0.083 0.447 2782 0.005100 —i— 17.45
Perona-Garcelan 2012 0.182 -0.054 0.398 1518 0.129 71 il 12.23
Varese 2012 0.370 0.086 0599 2517 0.012 45 e e e 7.55
Bendall 2013 0438 0.117 0.676 2613 0.009 28 —_— 557
Collip 2013 0.167 0.027 0300 2333 0.020 195 —.- 3453
Ruby 2015 0.242 -0.039 0488 1.693 0.091 50 = 8.45

0.237 0.157 0.314 5693 0.000 ’
Neglect
Yun 2010 0.197 -0.142 0.495 1141 0.254 41 10.51
Bendall 2012 0.008 -0.290 0.304 0.048 0.961 44 13.14
Varese 2012 0.360 0.074 0591 2442 0.015 45 ——l— 13.45
Collip 2013 0.130 -0.010 0.266 1.817 0.069 195 56.73
Van Nierop 2014 -0.078 -0.484 0355 -0.342 0732 22 - 6.17

0.141 0.030 0249 2484 0.013 I.

-1.00 -0.50 0.00 0.50 1.00

Less hallucinations More hallucinations

Fig. 1. Forest plot showing relationships between hallucinations and total childhood trauma, childhood sexual abuse and childhood

neglect.

Removal of Yun and colleagues® reduced heterogeneity
to nonsignificance (P = .060), and increased the pooled
effect size slightly (r = .189, 95% CI = [0.100, 0.274],
P =.000). Yun and colleagues’ study measured delusions
at entry to an early psychosis service so participants were
in the acute stage of their first psychotic episode. This
may have introduced a ceiling effect whereby all par-
ticipants had very severe positive symptoms. Childhood
sexual abuse was also associated with delusion severity
(7 studies, r = .139, 95% CT = [0.018, 0.256], P = .025).
Childhood neglect (physical and emotional) was not sig-
nificantly associated with delusion severity (5 studies,
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r=.061, 95% CI = [-0.048, 0.170], P = .272). None of
these analyses showed evidence of publication bias.

Positive Symptoms

Studies that reported a global measure of positive symp-
toms were also meta-analyzed. Thirty studies were found
(supplementary table 4). Of these, 10 studies collected rel-
evant data that were not reported (supplementary table 4).
Childhood sexual abuse, childhood physical abuse, child-
hood emotional abuse, childhood physical neglect, and
childhood emotional neglect data were omitted in between
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Table 1. Summary of Meta-Analyses Showing Pooled Estimates of Relationships Between Childhood Trauma and Psychotic Symptoms

Symptom Childhood Trauma Type k n r(P) P o(P)
Hallucinations Total trauma 12 2408 199 (< .001)*** 42.518 19.136 (.059)
Sexual abuse 8 573 237 (<.001)*** 0 6.588 (.473)
Neglect 5 347 141 (.013)* 2.779 4.114 (.391)
Delusions Total trauma 10 2288 172 (< .001)*** 48.835 17.590 (.040)*
Sexual abuse 7 544 139 (.025)* 41.999 10.345 (.111)
Neglect 5 361 .061 (0.272) 0 3.083 (.544)
Positive symptoms Total trauma 18 3857 142 (<.001)*** 40.426 28.536 (.039)*
Sexual abuse 10 829 201 (<.001)*** 40.132 15.033 (.090)
Neglect 5 628 .127 (.086) 63.120 10.846 (.028)*
Negative symptoms Trauma 15 3712 .049 (.095) 52.107 29.232 (.010)*
Sexual abuse 9 746 .092 (.133) 57.013 18.610 (.017)*
Neglect 8 1274 .142 (.005)** 61.600 18.229 (.011)*

Note: k, number of studies; n, combined sample size; r, meta-analytic estimate; I?, heterogeneity, Q, heterogeneity chi-square.
*P <.05,**P < .01, ***P < .001.

Study name Statistics for each study Correlation and 95% CI
Lower Upper Relative

Total trauma Correlation limit limit Z-Value p-Value n weight
Goff 1991 0.070 -0.328 0.208 -0.494 0.821 81 —_—— 7.81
Ross 1994 0.252 0128 0.542 2012 0002 82 ——t 9.32
Yun 2010 0.148 -0.458 0191 -0.852 0.294 41 —_——— 5.59
Bendall 2012 0.208 0015 0.551 2080 0.039 40 - 8.77
Perona-Garcelan 2012  0.320 0.094 0515 27235 0.008 71 —— 9.43
Collip 2012 0.159 0.019 0.292 2226 0.026 195 —— 15.95
Sshin 2012 0.212 0.102 0.494 23887 0.004 82 — 10.42
Shah 2014 0.110 0082 0.157 4.470 0.000 1842 [ | 23.99
van Nierop 2014 0.088 -0.476 0.284 -0.297 0.767 22 = 3.58
Ruby 2015 0.227 0055 0475 1.584 0.112 50 4 7.35

0.172 0.082 0259 2710 0.000 <
Sexual abuse
Yun 2010 0025 0352 0308 -0.143 0.886 41 T S— 9.28
Goldstone 2011 0.210 0121 0477 3.157 0.002 100 —— 18.29
Ashoroft 2012 0.101 -0.376 0.189 -0.880 0.497 59 PR 11.70
Perona-Garcelan 2012  0.028 -0.207 0.260 0.221 0.817 71 —_— 15.23
Bendall 2012 0.414 0086 0681 2428 0015 28 —_— 8.95
Collip 2012 0.127 -0.014 0262 1784 0.078 195 - 2424
Ruby 2015 0.169 -0.115 0.427 1.170 0.242 50 U T — 12.12

0129 0.018 0256 2242 0025 <
Neglect
Yun 2010 0175 -0.478 0185 -1.010 0.212 41 = 10.23
Ashcroft 2012 0.154 0176 0.454 0914 0281 59 —_—— 10.81
Bendsll 2012 0.181 -0.143 0.437 1.041 0.298 44 —t—— 12.85
Collip 2012 0079 -0.082 0217 1091 0.275 195 - 60.16
Van Nierop 2014 0092 -0.494 0.242 -0.402 0.6888 22 5.95

0.081 -0.048 0170 1.099 0272 ’

.00 -0.50 0.00 0.50 1.00
Less delusions More delusions

Fig. 2. Forest plot showing relationships between delusions and total childhood trauma, childhood sexual abuse and childhood neglect.
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8 and 9 studies. No studies omitted total childhood trauma
data. Meta-analyses revealed that positive symptom sever-
ity was associated with total childhood trauma and child-
hood sexual abuse, but not with childhood neglect (figure 3).
Positive symptom severity was associated with total child-
hood trauma (18 studies, r = .142, 95% CI =[0.092, 0.191],
P < .001). There was significant heterogeneity between

Study name Statistics for each study
Lower Upper
Total trauma Correlation limit limit Z-Value p-Value n
Ross 1994 0.221 0.1234 0.503 23227 0.001 82
Schenkel 2005 -0.092 -0.282 0.212 -0.582 0.558 40
Sar 2010 0.120 -0.118 0.245 0.987 0.224 70
Yun 2010 -0.087 -0.289 0.269 -0.282 0.701 41
Bendall 2011 0.267 -0.021 0.521 1760 0.078 40
Heins 2011 0.212 0.097 0.222 2570 0.000 288
Ramsay 2011 0.160 -0.096 0.23%6 1.229 0.219 &1
McCsabe 2012 0.170 0.074 0.262 2.455 0.001 408
Peleikis 2012 0.058 -0.080 0.175 0.985 0.335 272
Collip 2012 0.216 0.078 0.248 2.045 0.002 195
Kumari 2012 -0.084 -0.4323 0.269 -0.497 0619 28
Sshin 20123 0.205 0.096 0.489 2818 0.005 82
Shah 2014 0.128 0.078 0.173 5.138 0.000 1842
Stain 2014 0.000 -0.128 0.128 0.000 1.000 2232
van Dam 2014 0.220 0.050 0.377 2530 0.011 121
van Nierop 2014 -0.082 -0.487 0.351 -0.380 0.719 22
Ruby 2015 0.374 0.107 0591 2695 0.007 50
Hashr 2018 0.042 -0.100 0.182 0.578 0.582 190
0.142 0.082 0.191 5514 0.000
Sexual abuse
Lysaker 2001 0.244 0.0869 0571 2425 0.015 423
Sar 2010 -0.020 -0.254 0216 -0.184 0870 70
Yun 2010 -0.080 -0.282 0.275 -0.244 0.721 41
Ramsay 2011 0.100 -0.156 0.242 0.764 0.445 ©1
Bendall 2012 0.289 0.067 06851 22329 0.020 28
Collip 2012 0.107 -0.024 0.244 1.486 0.137 195
Fawzi 2012 0.410 0.200 0.584 2671 0.000 74
Sahin 2013 0.228 0.012 0.423 2076 0.028 82
DeRosse 2014 0.250 0.109 0.281 23.436 0.001 184
Ruby 2015 0.245 -0.026 0490 1.715 0.088 50
0.201 0.108 0.280 4210 0.000
Neglect
Yun 2010 -0.115 -0.429 0.223 -0.662 0.508 41
Heins 2011 0.120 0.012 0.245 2152 0.021 288
Ramsay 2011 -0.040 -0.289 0.214 -0.205 0.761 &1
Fawzi 2012 0.420 0.212 0.592 2772 0.000 74
DeRosse 2014 0.115 -0.020 0.256 1.556 0.120 184
0.127 -0.018 0.2867 1.716 0.088

studies (table 1). Heterogeneity could not be explained by
Yun and colleagues® study as it had with hallucinations as
removal of this study did not reduce heterogeneity to non-
significance. (P = .040). Positive symptoms were also asso-
ciated with childhood sexual abuse (10 studies, r = .201,
95% CI = [0.108, 0.290], P < .001) without any evidence
of heterogeneity. Positive symptoms were not significantly

Correlation and 95% CI

Relative
weight
4.41
233
3.57
1.95
2.40
8.97
3.18
10.65
8.94
7.42
1.70
4.1
15.13
8.26
5.76
1.19
267
7.28

7.62
9.86
5.92
8.88
5.61
18.70
10.22
10.28
16.323
7.7

11.81
27.88
16.55
18.28
156.95
25.51

-1.00 -0.50 0.00 0.50 1.00

Less positive sx More positive sx

Fig. 3. Forest plot showing relationships between positive symptoms and total childhood trauma, childhood sexual abuse and childhood

neglect.
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associated with childhood neglect (5 studies, r = .127, 95%
CI =[-0.018, 0.267], P = .086) and there was evidence of
heterogeneity (table 1). Removing the study of Fawzi and
colleagues® and Yun and colleagues® from the analysis
reduced the point estimate to .106, 95% CI =[0.019, 0.191],
P =.017) and removed heterogeneity (P = .491). Fawzi and
colleagues’® measure of “personal identity trauma” was
closest to our childhood sexual abuse category but also
included physical abuse and mugging and thus may have
reflected a slightly different construct to childhood sexual
abuse.

Negative Symptoms

Twenty-eight studies measured relationships between
negative symptom severity and childhood trauma (sup-
plementary table 5). Of these, 10 studies collected rele-
vant data that were not reported (supplementary table 5).
Childhood sexual abuse, childhood physical abuse,
childhood emotional abuse, childhood physical neglect,
and childhood emotional neglect data were omitted in
between 5 and 8 studies. One study omitted total child-
hood trauma data. Meta-analyses revealed that negative
symptom severity was not associated with total childhood
trauma (15 studies; r = .049, 95% CI = [-0.009, 0.106],
P = .095) nor with childhood sexual abuse (9 studies; r
=.092, 95% CI =[-0.028, 0.209], P = .133), and both of
these analyses evinced significant heterogeneity (figure 4).
No studies were identified that could have contributed to
heterogeneity in the negative symptoms and total child-
hood trauma meta-analysis. Removing the Fawzi and
colleagues’ study® (see explanation in Positive Symptoms
results above) from the childhood sexual abuse analysis
removed heterogeneity and the meta-analysis remained
nonsignificant.

Negative symptom severity was significantly asso-
ciated with childhood neglect (8 studies; r = .142, 95%
CI = [0.043, 0.238], P = .005) with evidence of hetero-
geneity between studies (table 1). Removal of one outly-
ing study, Fawzi and colleagues,® reduced heterogeneity
to nonsignificance, and reduced the meta-analytic esti-
mate (r = .093, 95% CI = [0.036, 0.149], Z = 3.198,
P =.001), which remained statistically significant. Fawzi
and colleagues’ measure of “attachment trauma” may
have reflected a slightly different construct to childhood
neglect. There was no evidence of publication bias in any
of the meta-analyses.

Summary of Meta-Analysis Results

A summary of the meta-analytic results is presented in
table 1.

Discussion

This is the first meta-analysis to confirm that child-
hood trauma is related to more severe hallucinations
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and delusions among people with a diagnosed psychotic
disorder. Contrary to our hypothesis, a relationship
between total childhood trauma and negative symp-
tom severity was not found. This suggests that for those
with psychotic disorder, childhood trauma is associated
with a symptom picture characterized by more positive
symptoms rather than with greater symptom severity in
all domains. Conversely, a specific relationship between
childhood neglect and more severe negative symptoms,
albeit of small magnitude, was found.

Hallucinations

Hallucinations in those with psychotic disorder were
found to be related to total childhood trauma, childhood
sexual abuse, and neglect. All 3 of the meta-analyses
were able to utilize data from the majority of studies that
reported on outcomes, with the total childhood trauma
and hallucinations analysis able to use the highest pro-
portion (80%). Despite some methodological problems
with the available data (with one analysis showing selec-
tive reporting and another showing publication bias),
the overall pattern of results is consistent and suggests
all forms of childhood trauma are associated with more
severe hallucinations in those with psychotic disorder.

Delusions

Meta-analytic results supported the hypothesis that
childhood trauma would be associated with more severe
delusions in those with psychotic disorder. We were able
to use 83% of the reviewed studies in this meta-analysis.
Childhood sexual abuse was associated with more severe
delusions, however, the lower 95% confidence limit for
this meta-analysis was 0.018, suggesting a less robust
finding. There was no relationship between delusions and
childhood neglect. Overall, while the data showed that
delusions were associated with childhood trauma, there
was a less consistent picture compared to the hallucina-
tion result.

Positive Psychotic Symptoms

We repeated the methodology we used to investigate hal-
lucinations and delusions on studies with positive psy-
chotic symptoms as an outcome to further test of our
hypotheses with a greater number of studies. While our
meta-analysis of the relationship between total child-
hood trauma and positive psychotic symptoms revealed
a significant association, and did include the most studies
and participants, it also showed significant heterogeneity,
which we cannot explain in terms of specific study char-
acteristics. Positive symptoms were more robustly asso-
ciated with childhood sexual abuse than neglect, broadly
reflecting the hallucinations and delusions results.
Overall, we see robust meta-analytic results for
childhood trauma and hallucinations but less robust
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Study name Statistics for each study
Lower Upper

Total trauma  Correlation limit  limit Z-Value p-Value n
Ross 1994 -0.204 -0.287 0.006 -1.906 0.057 82
Sar 2010 0.120 -0.118 0.245 0.987 0.224 70
Yun 2010 -0.042 -0.288 0.291 -0.249 0.804 41
Bendall 2011 0.035 -0.268 0.2322 0.220 0.8268 40
Heins 2011 -0.019 -0.127 0.101 -0.204 0.761 268
Ramsay 2011 0.170 -0.085 0.405 1.207 0.121 &1
McCabe 2012 0.080 -0.017 0.176 1.612 0.107 408
Peleikis 2012 -0.081 -0.177 0.058 -1.000 0.217 272
Collip 2012 -0.018 -0.158 0.122 -0.243 0.808 195
Kumari 2012 -0.129 -0.489 0.225 -0.745 0.456 28
Shah 2014 0.035 -0.014 0082 1.405 0.160 1842
Stain 2014 0.095 -0.022 0.219 1.451 0.147 2232
van Dam 2014 0.280 0.201 0.501 4.284 0.000 121
Ruby 2015 0.111 0172 0.278 0.784 0445 50
Hashr 2016 0.112 -0.029 0.249 1.562 0.118 190

0.049 -0.009 0.1086 1670 0.095
Sexual abuse
Lysaker 2001 0.127 -0.169 0.401 0.83% 0.402 43
Sar 2010 0.070 -0.168 0.200 0.574 0568 70
Yun 2010 0.116 -0.420 0.223 -0686 0.508 41
Ramsay 2011 -0.070 -0.216 0.185 -0.524 0.592 &1
Bendsll 2012 0.028 -0.220 0.287 0.202 0.840 28
Collip 20123 -0.002 -0.150 0.121 -0.128 0.897 195
Fawzi 2013 0.480 0.282 0.828 4.407 0.000 74
DeRosse 2014 0.120 -0.015 0.270 1.759 0.079 184
Ruby 2015 0.053 -0.229 0.327 0.384 0.7168 50

0.092 -0.028 0.209 1.504 0.132
Neglect
Yun 2010 0.024 -0.209 0.251 0.125 0.882 41
Heins 2011 0.050 -0.070 0.1688 0.812 0.417 268
Ramsay 2011 0.201 -0.054 0421 1548 0.122 &1
McCsbe 2012 0.125 0.028 0.219 2529 0.011 408
Collip 2012 0.035 -0.106 0.175 0.482 0.629 195
Fawzi 20123 0.520 0.221 06889 4856 0.000 74
DeRosse 2014 0.120 -0.025 0.260 1.625 0.104 184
Bendall 2011 0.109 -0.188 0.2968 0.6923 0.489 42

0.142 0.042 0.228 23810 0.005

Correlation and 95% CI

Relative

weight
e 5.02
428
2.40
285
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11.01
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Fig. 4. Forest plot showing relationships between negative symptoms and total childhood trauma, childhood sexual abuse and childhood

neglect.

associations between childhood trauma and delusions and
positive symptoms in those with psychotic disorder. This
suggests that there may be differences in the relationship
of childhood trauma to hallucinations versus delusions,
which require further investigation. For example, many
theories conceptualizing the relationship between child-
hood trauma and delusions refer to persecutory delusions,
in particular,® whereas many of the studies in the current

1118

review measured delusions a whole. Conversely, theoret-
ical mechanisms linking childhood trauma to hallucina-
tions generalize across all hallucination subtypes (eg,
auditory, visual). Childhood trauma is conceptualized to
cause more severe hallucinations through source monitor-
ing errors,”!” whereby intrusive memories'>* involving low
cognitive effort make an individual vulnerable to halluci-
nations, particularly if they have previously compromised



source monitoring.* Similarly, weak contextual integra-
tion during the encoding of highly stressful, traumatic
memories may lead to involuntary triggering in those
with biological vulnerability.' 464" While there is empirical
support for some of these theories'®# but not others,* a
strength of such models is that they provide clearly artic-
ulated constructs for testing. The current results support
the continuation of rigorous testing, particularly as cog-
nitive models of the development of specific symptoms
as a result of trauma form the basis of the most effective
treatments for PTSD.¥

Negative Symptoms

Negative symptoms of psychosis were not associated with
total childhood trauma or childhood sexual abuse in our
meta-analyses with relatively large numbers of studies, and
little selective reporting bias. While negative symptoms
were found to be associated with childhood neglect, it must
be noted that 7 studies in the systematic review collected
but did not report this data, somewhat undermining the
robustness of this finding. The results provide some sup-
port for theories that conceptualize a specific relationship
between negative symptoms and neglect®®** and suggest
that more general theories regarding the biology of child-
hood trauma and negative symptoms could be refined.?
The data also provides a springboard for further research
investigating specific mechanisms such as genotype, attach-
ments difficulties, and motor retardation, all of which have
been found to be important in single studies.?>%%!

Limitations

One limitation of this meta-analysis is the low proportion
of included studies that reported all outcomes that were
measured, which would have facilitated pooling results in
the meta-analyses. This is not a criticism of these stud-
ies per se as many were testing specific hypotheses, which
did not require the reporting of all data. This underlines
the utility of open publication of data sets upon publi-
cation of specific studies to make the most use of meta-
analytic technologies. Childhood physical abuse and
childhood emotional abuse were the traumas least con-
sistently reported (supplementary tables 2-4). If future
studies supply open data sets, meta-analytic testing based
on raw data of the relationship between childhood phys-
ical abuse or childhood emotional abuse and psychotic
symptoms will be able to be undertaken.

The quality assessment showed that the included stud-
ies often used nonrepresentative samples and failed to
report how many participants who were approached
actually accepted. These may be particularly problematic
in childhood trauma research where participants may be
biased towards or biased against participating in research
on trauma due to emotional reactions to their trauma
experiences.

Childhood Trauma and Hallucinations ans Delusions

In all studies meta-analyzed, participants were assessed
for the presence of trauma retrospectively, and after the
onset of psychosis. Thus, reporting of trauma may be
compromised by recall error or bias, which could over-
estimate the relationship between childhood trauma and
symptoms.”> While prospective data collection reduces
these problems, it has its own limitations.! Importantly
also, trauma reporting of those with psychosis is known
to be reliable,*’ and associations between trauma and psy-
chosis have been found consistently in a variety of study
designs, including in prospective studies.?

Few studies in the review adjusted for potential con-
founders, studies used different childhood trauma and
psychopathology measures, and most studies measured
symptom severity at only one time-point, all of which
limit the conclusions that can be drawn from the results.

There was a time lag between the systematic litera-
ture search and submission for publication, which means
newer studies were not included in the analysis. This was
due to the large number of articles identified by the litera-
ture search and the extensive search for data collected but
not reported in identified studies. However, the method-
ological rigor of the search methodology was essential in
reducing bias within the reviewed studies and outweighs
problems of lack of timeliness of the analysis.

Directions for Future Research

Investigation of the possible distinct roles of childhood
abuse (sexual, physical, and emotional) and neglect in
relation to hallucinations, delusions, and negative symp-
toms is a valuable area for future research. Many theories
of the relationship between child trauma and hallucina-
tions and delusions conceptualize the abusive traumas
rather than the neglectful ones.>!!12#46 Broad theories of
the impact of trauma on the brain do not conceptualize
differential impacts within the abusive traumas but some
do conceptualize the abusive and the neglectful traumas as
having differential psychobiological impacts.® Our study
methodology was not able to clearly define differential
effects between the abusive and neglectful traumas. That
said, our results for delusions and positive symptoms,
which show significant association with both childhood
trauma and childhood sexual abuse but no association
with neglect lend tentative support for the notion that it is
the abusive traumas that are driving the association seen
in the childhood trauma outcome. This is not the case for
hallucinations where an association was also found for
neglect. However, abusive and neglectful experiences have
been found to be highly correlated in psychosis so it may
be that abuse is confounding the relationship found with
neglect.* Conversely, there is contention as to whether
abuse and neglect constructs can be differentiated statisti-
cally in psychosis and so this should be established before
further hypothesis testing in this area.* One such analysis
found physical and emotional abuse factored together but

1119



T. Bailey et al

not parental sexual abuse.® If separate childhood abuse
and neglect constructs are valid, studies may need to use
statistical procedures such as hierarchical regression to
partial out the effect of abuse from neglect and vice versa.
This suggestion is in contrast to some current research
methodologies that are conceptualizing specific traumas
(such as physical abuse or sexual abuse) as impacting spe-
cific symptoms.!* Future meta-analytic research should
also focus on measuring any differences in strength of
association between childhood trauma and hallucinations
and delusions across the psychosis continuum from hal-
lucinations and delusions in nonclinical samples through
first-episode psychosis to chronic disorder.

Clinical Implications

To date clinical interventions to treat trauma in psy-
chotic disorders have mainly focused on the treatment of
post-traumatic stress disorder (PTSD).** The current study
shows that childhood trauma is associated with psychotic
symptoms themselves, suggesting that trauma-focused
interventions for the symptoms of psychosis should be
developed and trialed. In terms of positive symptoms, this
will involve the development and testing of further theories
in order to build an empirically supported theoretical model
of the relationship between trauma exposure and symp-
tomology as exists in PTSD.* The finding that childhood
neglect was associated with negative symptoms has impor-
tant implications for treatment. Negative symptoms have
been resistant to both medication and psychotherapeutic
interventions, and there is a need to isolate mechanisms
to progress intervention research.® This meta-analysis
suggests that further exploration of the mechanisms (such
as attachment) that mediate the relationship between
neglect and negative symptoms and trialing treatments
that address those mechanisms may be important. Finally,
these results have implications for a trauma-informed
approach to psychosis service-delivery, as those with more
severe psychotic symptoms are more likely to have experi-
enced childhood trauma. Clinical guidelines require sen-
sitive assessment of trauma and its effects for those with
psychosis.”**” However, clinicians lack confidence assessing
and treating trauma in psychosis, and psychotic symptom
exacerbation can occur in trauma interventions despite the
efficacy of evidence-based treatment for PTSD in groups
with psychosis.***%>* More research and training in how to
assess and treat the effects of trauma sensitively and effec-
tively is essential to the delivery of trauma-informed serv-
ices for psychosis.

Conclusion

In conclusion, our findings show that childhood trauma
is associated with specific symptomatology within psy-
chotic disorders. Establishing this meta-analytic evidence
is a crucial step toward refining the mechanisms by which
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these effects are theorized to occur. It also brings into
sharp relief the need to develop tailored clinical interven-
tions to sensitively and effectively treat those with psy-
chosis who have experienced childhood trauma.

Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin online.
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