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Abstract

Objective: Auditory hallucinations (hearing voices) have been associated with a range of altered cognitive functions,
pertaining to signal detection, source-monitoring, memory, inhibition and language processes. Yet, empirical results are
inconsistent. Despite this, several theoretical models of auditory hallucinations persist, alongside increasing emphasis on
the utility of a multidimensional framework. Thus, clarification of current evidence across the broad scope of proposed
mechanisms is warranted.

Method: A systematic search of the Web of Science, PubMed and Scopus databases was conducted. Records were
screened to confirm the use of an objective behavioural cognitive task, and valid measurement of hallucinations specific
to the auditory modality.

Results: Auditory hallucinations were primarily associated with difficulties in perceptual decision-making (i.e. reduced
sensitivity/accuracy for signal-noise discrimination; liberal responding to ambiguity), source-monitoring (i.e. self-other
and temporal context confusion), working memory and language function (i.e. reduced verbal fluency). Mixed or limited
support was observed for perceptual feature discrimination, imagery vividness/illusion susceptibility, source-monitoring
for stimulus form and spatial context, recognition and recall memory, executive functions (e.g. attention, inhibition),
emotion processing and language comprehension/hemispheric organisation.

Conclusions: Findings were considered within predictive coding and self-monitoring frameworks. Of concern was
the portion of studies which — despite offering auditory-hallucination-specific aims and inferences — employed modal-
ity-general measures, and/or diagnostic-based contrasts with psychologically healthy individuals. This review highlights
disparities within the literature between theoretical conceptualisations of auditory hallucinations and the body of rigor-
ous empirical evidence supporting such inferences. Future cognitive investigations, beyond the schizophrenia-spectrum,
which explicitly define and measure the timeframe and sensory modality of hallucinations, are recommended.
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Introduction

Auditory hallucinations (AHs), also known as hearing
voices, are recognised as the perception of sound in the
absence of corresponding external stimuli, often character-
ised by a sense of reality and lack of control (David, 2004).
Theoretical models postulate that AHs reflect the externali-
sation of mental events, such as inner speech (Jones and
Fernyhough, 2007) or intrusive/fragmented memories
(Waters et al., 2006), and/or the exacerbation of environ-
mental cues via increased hypervigilance or attributed sali-
ence (Dodgson and Gordon, 2009; Kapur, 2003). Similarly,
broad frameworks of AHs suggest common difficulties in
the recognition of self-generated mental events (Waters
et al., 2012b), hemispheric organisation for language pro-
cessing (Hugdahl et al., 2012) and the weighting of percep-
tual input against prior expectation (Corlett et al., 2019;
Sterzer et al., 2018). A range of cognitive mechanisms have
been implicated, including challenges in auditory signal
detection and response biases (Bentall and Slade, 1985;
McLachlan et al., 2013), source-monitoring (Bentall, 1990;
Woodward et al., 2007), memory function (Brébion et al.,
2020), attention modulation and inhibition (Badcock et al.,
2005; Waters et al., 2003), language processes (Docherty,
2012; Green etal.,, 1994) and emotion detection (Alba-
Ferrara et al., 2013; Rossell and Boundy, 2005; Shea et al.,
2007). However, a notable portion of non-significant find-
ings have also been reported (e.g. Brébion etal., 2008;
Johns et al., 2001; McKay et al., 2000; McLachlan et al.,
2013; Pinheiro et al., 2016; Rocca et al., 2006; Rossell et al.,
2001; Schnakenberg Martin et al., 2018; Toh et al., 2020).

Previous meta-analyses, focusing on specific domains
of cognition, have demonstrated moderate-to-large associa-
tions between hallucinations and a self-monitoring bias
(Waters et al., 2012b), increased externalising source-mon-
itoring errors (Brookwell et al., 2013; Damiani et al., 2022)
and reduced left-hemispheric language lateralisation
(Ocklenburg et al., 2013). Source-monitoring difficulties
were observed in the context of auditory stimuli and imag-
ined mental events (Damiani et al., 2022), and identified in
spite of intact broader memory function (Waters et al.,
2012b). While such reviews have provided valuable inte-
gration of findings, some methodological inconsistencies
are evident. For example, the sensory modality (e.g. audi-
tory and/or additional senses) and specified timeframe of
hallucinations were not always identified. In addition,
group contrasts based on diagnostic status (e.g. schizophre-
nia vs no history of mental illness) commonly contributed
to findings. Thus, it is difficult to discern the extent to
which findings are relevant to AHs specifically, as opposed
to hallucinations of other forms, psychosis syndromes or
broader diagnostic groups.

Numerous narrative and systematic reviews have sum-
marised a breadth of cognitive functions in the context of
proposed theoretical models (e.g. Seal et al., 2004; Tracy
and Shergill, 2013; Upthegrove et al., 2016; Waters et al.,

2012a). These papers emphasise that competing theoretical
accounts are not mutually exclusive, and that no single
mechanism can sufficiently account for AH emergence.
Thus, a multidimensional framework has been advanced,
along with recommendations for transdiagnostic investiga-
tion at the symptom level. While inconsistencies regarding
the definition and measurement of AHs have been acknowl-
edged, limited consideration has been given to how this
may affect the substantiation of corresponding theoretical
models. Likewise, poor measurement practices relating to
cognitive task development make interpretation of dispa-
rate findings difficult (Smailes et al., 2022). Subsequently,
a lack of clarity and consensus remains when interpreting
and integrating the abundance of cognitive studies at a con-
ceptual level. Thus, a systematic review of the relationships
between AHs and the range of proposed cognitive mecha-
nisms is warranted.

Study aims

The current systematic review aimed to synthesise the liter-
ature examining cognition in relation to the presence and
severity of AHs accompanied by a psychiatric diagnosis. We
omitted hallucination proneness within psychologically
healthy populations, to focus on cognitive profiles likely
associated with a need for care. Cognition was considered
across the broad range of mechanisms, with the aim of com-
paring the relative proportion and nature of evidence repre-
senting each. To address existing gaps, the sensory modality
and explicit timeframe of AHs were carefully considered.
Inferences regarding the alignment of empirical findings to
theoretical frameworks were offered, where possible.

Method
Protocol pre-registration

A protocol for the systematic review was developed in line with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis Protocols (PRISMA-P; Moher et al., 2015), and
registered with the International Prospective Register of
Systematic Reviews (PROSPERO; CRD42020148907).

Search strategy

A systematic search of the Web of Science, Scopus and
PubMed databases was employed to identify peer-reviewed
empirical records written in the English language, pub-
lished from 1 January 1980 to 2 August 2022. Details of the
search strategy, including full syntax, are reported in
Supplemental Appendix A.

Study selection

The search yielded 22,391 records, after duplicate removal.
A single reviewer (A.B.) screened the title, abstract and
keywords against the eligibility criteria. Records were
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Figure |. PRISMA record screening.

Databases consulted:
PubMed, Web of Science, Scopus
(Total N = 32,897)

Duplicates removed

v

(n=10,506)

Records screened by title, abstract,
and key words
(n=22,391)

Records excluded

(n=22,100)

Records from review reference lists

\d

(n=1)

Full-text articles assessed for eligibility
(n=292)

Records excluded (in order of criteria)
(n=172)
Language other than English = 13

Y

Ineligible sample population = 8
Ineligible AH measurement = 131
No cognitive behavioural task = 5
No relevant analyses or data = 15

Eligible records for data extraction
(n=120)

Records excluded
(n=19)
Ineligible AH measurement = 9

No cognitive behavioural variables = 4
No novel data provided =3
No relevant analyses or data=3

Records omitted from synthesis

(n=11)

Records retained for data synthesis
(n=90)

Note: The following | | studies met initial criteria but were omitted from synthesis as no AH-specific analyses were available (i.e. clinical AHs vs
healthy control contrasts only) (Jacobsen et al., 2019; Lgberg et al., 2004; Moseley et al., 2022; Olsson and Nielzen, 1999a, 1999b; Papageorgiou

et al,, 2003; Powers et al., 2017; Sun et al,, 2021; Zhuo et al., 2020), populations fell outside the schizophrenia-spectrum (Strawson et al., 2021) and
data pertained to phenomenological variations of AHs only (Stephane, 2019).

retained if they met the following criteria: (1) part of an
original group design empirical investigation,' (2) an adult
participant sample (i.e. 18—65years), (3) AHs accompanied
by a psychiatric diagnosis (i.e. individuals without a psy-
chiatric diagnosis were omitted), (4) participant sample
omitting organic illness or injury (e.g. neurological, sub-
stance-induced or other major medical conditions), (5) cog-
nition investigated with reference to AHs, by means of an
objective behavioural task and (6) the presence/severity of
AHs was identified via appropriate clinical judgement and/
or a valid measure specific to, or adapted for, the auditory
modality (current and lifetime timeframes eligible).
Independent reviewers (A.B., S.L.R.) screened the full-text
articles retained at Stage 2. Discrepancies in eligibility
were resolved during regular meetings, with mediation
from a third reviewer (W.L.T.).

Following screening, 101 records met the inclusion cri-
teria. Several records were omitted from data synthesis
given that (1) no AH-specific data was available (2=9) (i.e.
group contrasts between clinical AHs and healthy control

groups only), (2) as analyses pertained to phenomenologi-
cal variations of AHs rather than presence or severity (n=1)
or (3) AHs were examined in the context of borderline per-
sonality disorder (n=1). Although a transdiagnostic
approach was initially intended, the latter instance was the
only study to fall outside the schizophrenia-spectrum (i.e.
schizophrenia or mood related diagnosis with psychotic
features), and was therefore considered clinically distinct
and unsuitable for synthesis. Subsequently, 90 studies
remained for data extraction (see Figure 1).

Data extraction

The following data were extracted: record identifying
information, participant groups (psychiatric diagnosis and/
or AH presence/absence), AH frequency/severity, cognitive
task(s) and associated outcome variables, analyses and data
relevant to relationships between AHs and cognition (e.g.
direction, effect sizes and significance coefficients, where
available). Group sample characteristics (e.g. age, sex)

Australian & New Zealand Journal of Psychiatry, 58(6)
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were extracted where possible. Given the extent of relevant
data, no attempts were made to contact authors to obtain
missing information. Data were summarised into three
streams: group contrasts, correlations and other analyses
(e.g. regression, mediation and discriminant function).
Where possible, available effect sizes were converted to
Cohen’s d (Lenhard and Lenhard, 2016), with d=0.2 inter-
preted as small, d=0.5 as medium and d=0.8 as large in
magnitude (Cohen, 1988). That said, these benchmarks are
arbitrary, and small effect sizes can be equally important
(Lakens, 2013). Furthermore, given typically limited sam-
ple sizes, effect confidence intervals are likely to be wide
and should be interpreted with caution.

Quality assessment

The Newcastle Ottawa Scale (NOS; Wells et al., 2000) was
used as a template for methodological quality assessment.
Key factors were examined, and studies were assigned an
overall quality score from 1 to 5. Categorical quality rank-
ings were developed, based on the median and quartile split
of total scores. These consisted of low (2.50-3.49), moder-
ate (3.50-4.06), high (4.07-4.39) and very high (4.40—
5.00). See Supplemental Appendix B for checklist items
and anchors, alongside associated scores and categorical
rankings.

Data analysis

To aid interpretation, studies were tabulated by broad cog-
nitive domain: perceptual decision-making and imagery
(n=30), source-monitoring and context memory (n=28),
general memory (n=29), language processing, production
and hemispheric organisation (n=14), executive function
(n=23), and emotion processing and social cognition (n=9)
(details in Supplemental Appendix C). Subsequently,
refined cognitive sub-domains were formed by grouping
results associated with similar outcome variables. These
groupings accounted for all data in the results tables, except
for the executive function domain, which had too much
variation to meaningfully group. Hence, only key sub-
domains were considered:? attention, inhibition and cogni-
tive flexibility/set-shifting.

As outlined in the pre-registered protocol, a minimum of
10 studies per cognitive sub-domain was required to proceed
with meta-analysis. After grouping studies by homogeneous
task design, variable definition and analysis form, only one
cognitive sub-domain met this criterion (i.e. 14 group con-
trasts for internal-external source misattributions). Given
that the primary aim of the systematic review was to com-
pare results across the range of proposed cognitive mecha-
nisms, and that meta-analysis of source-monitoring data has
been well documented (see Brookwell et al., 2013; Damiani
et al., 2022; Waters et al., 2012b), performing a quantitative

synthesis for this single sub-domain was considered unsuit-
able. It is possible to conduct meta-analysis of broader, col-
lapsed groups of data, with follow-up statistics to
accommodate study deviations (e.g. meta-regression, sub-
group and/or sensitivity analysis). However, caution has
been drawn to implementing this approach to heterogeneous
datasets, due to challenges in defining these points of varia-
tion (e.g. Imrey, 2020). Within this literature, we observed
notable heterogeneity in the definition of constructs, the use
of novel experimental paradigms and the interpretation of
numerous outcome variables. Thus, we chose to proceed
with a narrative synthesis to allow for consideration of study
nuances, as documented comprehensively within the results
tables. To facilitate the integration of a broad array of data, a
counting method was adopted, to identify the number of
studies with significant, mixed and non-significant findings
pertaining to each cognitive sub-domain, as relevant to the
three analysis streams (see Supplemental Appendix C for
details).

Results
Sample characteristics

Across 81 unique samples,’ a total of 4933 individuals with
a schizophrenia-spectrum diagnosis were represented in
AH-specific groups/analyses, with a mean age of 34 years
and gender ratio of 13 males:7 females.

AH status

Many studies explored cognition in the context of current
AHs (n=50), and to a lesser extent, lifetime (n=18) and
past AHs (n=5). A notable portion did not explicitly spec-
ify the timeframe (n=23). Only a small number of studies
explored several AH status variations (n="6).

Cognitive domains

The full set of data extracted from the 90 studies, arranged
by cognitive domain, can be seen in Tables 1-6; with the
proportions of significant, mixed and non-significant find-
ings displayed in Figure 2. Of the 21 identified sub-
domains, in 9 cases, the number of investigations with any
significant associations to AHs (i.e. significant or mixed
results overall) outweighed the number of non-significant
findings: spatial context attribution (3/3), language com-
prehension (5/7), signal detection response bias (7/10),
temporal context attribution (4/6), working memory (9/13),
verbal fluency/linguistic cohesion (5/8), signal-noise dis-
crimination sensitivity (9/16), internal-external source
attribution (11/21) and hemispheric language organisation
(4/7). Below is a summary of the significant findings within
each domain.

Australian & New Zealand Journal of Psychiatry, 58(6)
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Figure 2. The proportion of non-significant, mixed and significant results per cognitive sub-domain, identified via group

contrasts (AH presence), correlations (AH severity) and regression/other analyses.
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20 22

Number of investigations

Note: PD: perceptual decision-making and imagery; SM: source-monitoring and context memory; GM: general memory; LP: language processing,
production and hemispheric organisation; EF: executive function; EP: emotion processing and social cognition.

Given that a single study often explored multiple cognitive sub-domains, utilising a range of analyses for each, the number of investigations does not
equal the number of applicable studies. Similarly, due to overlap, the number of studies relevant to each sub-domain does not sum to the number of

studies constituting each overarching domain.

Perceptual  decision-making and imagery. This domain
encompassed data relevant to the detection of sensory
input, primarily within the auditory modality, but also
visual, and to a lesser extent tactile stimuli. Key variables
reflected signal detection and/or noise discrimination sensi-
tivity/accuracy, discrimination of perceptual qualities and
response biases in the expectation of input. The intensity,
integration and weighting of imagery in relation to these
perceptual processes are also reflected here (see Table 1).
Significant results suggested an association between AH
presence/severity and reduced sensitivity/accuracy for sig-
nal-noise discrimination (¢=0.47-1.50), liberal responding
in the face of stimulus ambiguity (d=0.42-2.42), reduced
stimulus feature discrimination capacity (d=0.04—1.00)
and increased vividness/weighting of imagery or illusion
susceptibility (d=1.96-2.84). Conversely, one study noted
superior stimulus feature discrimination in participants
with current, relative to past AHs, citing exaggerated envi-
ronmental scanning as a possible contributor (Schneider
and Wilson, 1983). In addition, AH severity was observed
as a predictor of spatial detection sensitivity (d=1.5), and
signal expectation bias (4=0.33); while signal detection
also predicted the AH presence (y>=12.1).

Source-monitoring and context memory. This domain
reflected a complex set of processes involved in the moni-
toring of, and memory for, contextual aspects of presented
stimuli and mental events. These included temporal order,
visuospatial location, external form (e.g. picture vs word
stimulus), internal form (e.g. thought vs said), and the dif-
ferentiation of internal-external source (e.g. imagined/
read vs heard; self vs other speech/action). Primary vari-
ables pertained to the number of source misattributions, as
well as error rates and accuracy scores (see Table 2). In
most instances the direction of internal-external source-
monitoring was specified (e.g. externalising vs internalis-
ing misattributions), however, in some cases this was not
discernible (n=2). Significant results suggested an asso-
ciation between AH presence/severity and greater chal-
lenges in distinguishing: temporal presentation order
(d=0.64-0.85), spatial presentation location (d=1.04—
1.12), internal-external stimulus source (d=0.57-2.82),
internal mental event form (d=0.49-1.12) and external
stimulus form (d=1.01-1.12). In addition, AH severity
was observed as a predictor of misattribution for temporal
context (d=1.22), spatial context (3=0.53) and internal—-
external source (d=1.25).

Australian & New Zealand Journal of Psychiatry, 58(6)




ANZJP Articles

472

(panunuo))

SN :HVDN SA HYD :Selq uoida1sp ‘9due.s|o1 Aniquy
WLL1=P ‘50°0 >4 :(VI) HYON < (V3) HVD
4ZS°1=P ‘50°0 > 9 :(v3) HYDN < (v3) HVD

W91 =P ‘50°0 > 9 5(VI) HVD <s(v3) HVD
:SWIeje 9s|B) JO JaquINN

SN Y209 :HVIN SA HV :SSSUpIAIA A1aSew A103pne g [ensiA
yWE0=P ‘S0°0>d (V) HVIN < (VI) HVT

yw0'0=P ‘S0°0>9 :(VI) HVIN < (VI) HV

40F'0=P ‘500> d 55(v3) HV1<s(VI) HV

:Aouedaudsip [eneds 92107

18°0=P ‘S50°0 > 9 :HVIN > HV] :22uauaja.d A1a3ew [ensir-Aio3ipny

SN 41p 2Andadoridoud x A1uaAss HyD

2§10°0 > d :(snououyduAse) HyIN-ZDS > HVD-ZDS
210070 > d :(snououyduAs) HYIN-ZDS > HVD-ZDS
2y14p aAndsdolidouy

SN :HVIN-ZDS SA HV1-ZDS :SUONBWLIOJSUB. [B]UIA :UOISN
SN IIB :HVIN-ZDS SA HY1-ZDS :sauawadpnl swAy. 33 swauoyd ‘ysd ‘(9ousiapiaul
UOIIE[NDIIIE INOYIIM/YIIM ‘DDUSID4IDIUI PUNOS INOYIM/YIM) Sulils Jaquinu-42133] :Aua8ew

SN :sJo.Jus uonerdadxs umop—dol x ALIsASS HyD
S1°1=P ‘p0°0=d :AUNANISUSS UONBUIWILIDSIP 1 X A1IaAds HY 1

SN [[& 3. WIele 9s|ey g seiq asuodsa. ‘A|IeuIWLIDSIP ‘9381 Y X AIISASS HyD

SN :HVYDN-ZDS SA HYD-ZDS :(92uruosau ‘youd) uoneuiwiiasiq

SN :HVYDN-ZDS SA HYD-ZDS 21025 SSaUPIAIA A1a3ew|

SN :(moj/ydiy) uondsuuod
393.e3-uoisn||i 2133uoyd Jo |9A3] % (HYIN/HV1) shels Hy usamiaq diysuoneay :aJenbs-1yD
SN 4209 HVIN-ZDS SA HY1-ZDS :Suoisn||i 3uaJayip g [e301 Jo Aduanbauy

8°0=P ‘50°0 > d :;seiq [emdodiad ensiA 4 X AisAss HyD |
TP°0=P ‘S0°0 > d :pseiq [enadeduad Aioyipne X AIaAss HyD 1

TL0=P ‘50°0>d :HVDN-AVS/ZDS>HVD
-AVS/ZDS :sesuodsau ([euJaaul > [eua91xa) [eda1dAIe sA ([euJaul < [euu93xd) [ea1dAy jo Adousnba.y

SN [[e :(spI2Y
[ensIA [eIpaW-1yS1i/33] ‘ed3e|-3y31i/3e]) HVYIN-ZDS SA HY1-ZDS :SUOISSIWO ‘@3.J J0.JId ‘AdBInddY

SN |[e :(uondaduad ‘Auaewr) uoneuiwidsip
[ensiA g (uondaduad ‘A1aSewr) uoneuiwiIdsIp A10JIpNe ‘Uo112333p [eusis A10lIpne X AILIBASS HY
96°1 =P ‘10°0 =9 :,uondeianul uondadiad-Liagew; Aiolpne 1 X q2403s HY 4

s)|nsay

sasesauod dnouo

sasesauod dnouo

SUOIIB[3.1I0D)
sase.3uod dnouo)

S3seqyuod QJOLU

SUOIE[3.1I0D)

SUOIE[3.1I0D)

SUOIE[.1I0D)

sase.3uod dnouo

sise.3uod dnouo)

J9120/u0IsS3.139Y
sasesauod dnouo

SUOIB[3.110D)

sase.3uod dnouo)

sase.3uod dnouo)

.SUOIIE[3.1I0D)

sasAjeuy

uond339p [eudis A1oapny

uo2919p [eneds Aioapny
uonesauad
Aua3ew [ensiA 3 A1ollpny

/uoIsN||I 3]1323-[BNSIA

uoneJauad Asesew Liolpny
Sujuonipuod juoisn|ji A1oapny

uoneldadxa jeusis A1oapny

uond239p [eudis A1oapny

uond239p [eudis A1oapny
uoneuIWwILIDSIp

2unjes) Auoaipny

uonesauad Auadewl [ensip

Suluonipuod/uoisnj|i A1031pnyy

uond?3I9p
[eusis |ensiA g Auolipny

uo32939p AIsuaiul dj1Ide |

Uo2333p [eUSIS [BNSIA

uonoesaul uondadiad-Aiadew)
uo132919p [euis A1olpny
uoneUIWLIDSIP

24n3ed) [ensIA g Aiolpny

spow AJosuas pue 2dA djse|

(2Z0) HYDN
(20 HYD

(1) HYIN
(91) HV

(€€) HVIN-ZDS
(£¥) HYD-ZDS

(£) HYIN-ZDS
(1) HV1-ZDs

(o¥) HYD-ZDS
(£1) HV-ZDs
(S1) HYD-ZDS

(z€) HYDN-ZDS
(€€) HYD-ZDS

(07) HYDN-ZDS
(07) HYD-ZDS

(1) HYIN-ZDS
(1) HY1-ZDs

(15) zos

(€2) HYDN-AVSs/ZzDs
(S1) HYD-avs/zos

(1) HYIN-ZDS
(81) HY1-ZDs

(z2) zos

(u) sdnouny

(+861)

wn|g pue un.qioH

(€861)
‘[e 32 unuq|isH

(z20?) ‘e 30 °H

(0007) ‘[e 32 sueA3

(z102)
‘[e 39 uewjeeq

(zz0?)
‘e 39 eaqeyyD

(9102)
‘e 39 eaqeyyD

(z102)
‘[e 39 'aqRyYyD

(£861) BuLiEA
pue JuBWEJIpUBYD)

(0861) '[e 3 sned

(#102)
‘[e 39 Moaslig

(0007)
‘[e 39 aJowadje|g

(1202)
‘[e 33 BAOUOIUY

(€002)
‘[e 39 uewd|y

(4eak) doyany

‘A1a3ew pue Supjew-uoispap [emdadiad *| dqeL

Australian & New Zealand Journal of Psychiatry, 58(6)



473

Bell et al.

(panunuo))

SN “(IN24P) HYIN-AVS/ZDS SA HY1-aVS/ZDS

SN :(ZH 0TI ‘0% ‘7) HYIN-AVS/ZDS SA HY1-avs/ZDS

:A)AISUSS UONEBUIWIIDSIP UOIIBINPOL

2§0°0 > 9 :(Ased) HYIN-AVS/ZDS > HVY1-AVS/ZDS AuAnIsuas Suiwesls A10lpny

5§0°0 >4 :(%0T ‘01 ‘S ‘ST ‘1 ‘0) HYIN-QVS/ZDS > HV1-AVS/ZDS “AUARISUSS UOREUILULIDSIP U23d

SN :HVIN SA HV1 :A31AnIsuss ajnnde |
40°1 =P ‘50°0 > d *HVIN < HV uonanpoada. wyidyy

SN 12 :HVIN-QVS/ZDS SA HYD-AVS/ZS (48 3Y81/343]) $40.443 9 SPUNOS [BIUSLILOIAUS
Sunsadwod ‘(ssuodsa. [equaA-pawiwiny) (J4es 3y3Li/ays| + asuodsad pswwny) (4es 3y3ii/ays| + asuodsau

[eqJaA) uaaared suoa Aousnbauy ‘(4es 3ySli/aye| 4 yo9ads unadwod) (4es 3y3Li/aye| 4 asiou
91IYM) uoneulwLISIp Yoaads [edneuow ‘uondaduad yosads Suneuusje A|pides ‘uoisny [eaneuig
SN :(4& 3y311) HYIN-AQVS/ZDS SA HYD-avs/ZDS

£6°0=P ‘L00°0 > 9 :(4ed y3|) HYIN-AVS/ZDS > HVD-AVS/ZDS
:2402s Yd9ads paual|ly [eaneuol,

SN
:A31]IqE UOIIBUIWILIDSIP IO ‘SBIq UOI12319p ‘AIIAIISUSS UOIIDI9P O3 9INGLIIUOD J0U pIp ddudsaud HyD

SN :(Gisew y3iy) HYDN-ZDS sA HYD-ZDS

L8°0=P ‘000 =d :(jsew Srsspow) HYDN-ZIS > HVD-ZDS
0S'1=P ‘100°0= 9 :(Isew Mmo|) HYDN-ZDS > HVD-ZDS
:SPJOM 1334400

SN Yr0q :(A1a3ew
[ENSIA ‘I|NWIIS [BNSIA) SJ10.1JD % 8 (A498eWI [BNSIA ‘IINWIS [BNSIA) SWI3 UORJEAJ X ,Adusnbayy HyD

SN Y209 :HYDN-ZDS SA HYD-ZDS :uoisnj|! Jo uone.np 3 Aouaie]
SET=P ‘100°0= 9 :(ser3 uonduNx) HYDN-ZJS < HVD-ZDS
¥8°T=P ‘10°0=d :(s[e11 3uluonipuod) HYDN-ZDS < HVD-ZDS
:suoisn||i jo Aousnbauy

SN ‘HVDN-QVS/ZDS$ sA HYD-AVS/ZDS A3iqe Suneuiwiisiq
€€'1 =P ‘LT0°0=9 :HVYDN-AVS/ZDS > HVYD-AVS/ZDS :Selq uoisiaQ

(1°T1 =X 2000 > d :s9sBD JO %778 JO SNI’IS HYD Y3

PalyIsse[d A|329..402 ‘(YSeW 93.JSPOW) 93 PJOM 129.400U] %@ 1291102 :SISA|RUB UOIIdUNJ JUBUIWILIDSIC
L0°1=P ‘100°0 > d :SpJoMm 139.102 X AIaAss HyD 1

11§70 =P :(fsew 3es9pow) HYDON-ASS > HYD-ASS

18L"0=P :(Isew Mmo|) HYDN-ASS < HYD-asS

:SPJOM 1394J40dU]|

/§8°0=p :(sew @3rs9pow) HYDN-ASS > HVD-ASS

wyl0 =P :(Isew mo|) HYDN-ASS > HVD-Ass

:SPJOM 1334400

r5(ISEW MO]) HYDN-ZDS < HVD-ZDS :SP4OM 123.1100U] °T Apmag
SN “HVDN-ZDS SA HYD-ZDS :SPJOM 123.0100u] * | Apnag
wHVYDN-ZDS > HVD-ZDS "7 8 | Apnis :spiom 139.440D

sJnsay

S3)sedjuod dnou 1)

S3seJqauod n_JOLU

sisesquod dnoun)

Jayro/uolssauday

s1se.nuod dnoun)

.SUONE[3.1I10D)

suonee.10D)
s1se.nuod dnouny

sasesauod dnouo

Jay10/uoissaiSay
SUOIIE[3.107)
s1se.nuod dnouny

S3seJjuod Q:O._..U

sasAjeuy

UONBUIWLIDSIP
2umesj A1oupny

sajeasqns gNIN‘]

uolIeUIWIIDSIP 4nJesy
2 UOI12213p [eudis AuolIpny

uon2319p [eusis Auollpny

Supjpen

yoaads padjsew Auolipny

uonesauad Luadewl

’g UOIDI3P [euBIS [ENSIA

Suluonipuod/uoisnj|i A101pny

uo112919p |eusis [ensIA

Supjoen

yoaads padjsew Auolipny

3upppeny

yoaads pavjsew Aiollpny

spouw AJosuas pue adA3 dse|

(€102)
‘| 39 ue|yoe |

(S1) HVIN-aVs/zDs
(61) HY1-AVs/ZDS

(00) HYIN (1861)

(01) HY1 e 39 Aeyply

(91) HYIN-AVSs/ZDs (0002)
(20) HYD-avs/zos ‘[ 30 KBy

(91) HYIN-ZDS

(87) HVYD-ZDs (z00?) lE32 1

(§7) HYON-ZDs
(#0) HYD-ZDS  (#007) 'Te 32 97

(8102)

(s1) zos ‘[e 39 xneoje]

(z007)
Jaduag pue 10y

(S1) HYDN-ZDS
(S1) HYD-ZDS

(1'1) HYDON-avs/zos (6661)
(1) HYD-Avs/zDS ©ouue] pue besiys|

(6661)
‘[e 39 uewyoH

(87) HYDN-Ass
(#7) HvD-ass

(S7) HYDN-ZDS
(20 HYD-ZDs
1 Apmig

(£1) HYDN-ZDS
(1) HYD-ZDS

(1 Apms  (6661) urwyoH

(u) sdnouny

(aeak) Joyany

(penunuod) °| ajqeL

Australian & New Zealand Journal of Psychiatry, 58(6)



ANZJP Articles

474

e uononpo.dad wylAyJ Ja1ood 21ed1pul $3.403s Y31y 2U9YM d|qeLIeA 3.
‘PRIBUIXD JOU S3|qRlIeA Hy [edidojoustiouayd SUIAJOAUL SI|NSJ [BUOHIPPYY,

‘P 5,US40D) 01 PA1ISAUOD 9q O3 B|qeun 3ZIS 13T,

'sioyane Aq auediyiudis, se paqLIdsap ‘pariodad 10U [9A3]/aN[EA 9dUBdHIUBIS,
‘SUOIIBIASP PJEPUEIS PUE SUBSW WOJ) PRIBINJ[ED P S,USYOD) "I|qE|IBAE JOU SIN[BA 3ZIS 319943,

‘uUonURIE [eUIIUI 03 uonisodsipaud 1y| tuonuale [BUISIXD 01 uonisodsipaud y3s

"A4a3ew) [ensiA 4oy @duaJaje.d B 93BJIPUI 91005 dAIRR3BU B|IyMm ‘A1sdew L10dipne o) edusJse.Id B 93BdIPUI S90S SAIISOd BUBYAA,

‘P S,USYOD) 93B|NJ[ED 03 9|qRU( "I|GER|IBAR 10U SUOIIRIASP PJBPUERIS PUEB SUBSLW ‘SON[BA SZIS 10943,

“3upuodsau jo uJa33ed BA1IRAISSUOD BJOW B SIBIIPUI $31035 J2y31Y 3jiym ‘Bulpuodsad jo ulsired [eaaqi| B 331BIIPUl SIIOIS JSMOT,

"A1a8ew jo 3unySiom ssa| a1edipul sa4ods JaySiy ajiym ‘andul emadadiad Jaao AisSewl A101IpNE JO 19)40 J9S.e| B 91BDIPUI S3I0DS JOMOT,

*A1149A3S JOMO| 21BDIPUI $3403S UBYSIY SIBYM 3|qRLIBA HYq

*(Ajuo [043u0d Auyaeay sA HY [ed1Ul]d "9°1) S|qE|IeAR BIEp di193ds-Hy Ou 03 Snp pa1liwo siseauod dno.s [eUonRIPpY,

's3uipuly JuedIUSIS-UOU SN "IUOJ P|Oq Ul pals| e

(50°0 > d) s3uipuyy 3uedlIUBIS "S3|qRIIBA JUBAD[. SUIMO||O} S9sAYaudIed Ul PaIsI| 948 SUONIPUOD >se] "Palydads asimIayI0 ssajun ‘AjPAndadsad ‘@duewopad Joliadns pue A1119A9S Pasea.dul 91edIpul $3.40S UoNRIUSod pue Hy JaydiH :sa10N
‘PSWLIUOD 34 30U PNOD WLIOJ SNJ) S Ul JUSWISSISSE JO UOIIRIUSWS|dWI Y3 JBY3 USAIS ‘S2.INSESW Pa.ISISIUIWPE Jo sawedpwn [ed1dA1 wo.y pajejodesixs Jou auom

s9dUa.IRjul smels ‘An3iquie Jo ased ay3 u| 'suondlidsap JUsWaINSEaW Ul sdoyine Aq payidads Apioijdxa saweljawi Yy 01 ulpJodde pa||aqe| SeM SNIBIS HY "PRIJBIIXD 10U dJam (panidads Jou Ali[epow AJosuas “a°1) snaeas uolneudn|[ey,
[eaaua8 Aq pauyep sdnouo *(paydads Jou swe.yewi) suonieURN|[eY AJOIPNE OU (HYN ‘suoireudn|ey Alolipne ised (Hyd ‘suoneuidn|jey A1olpne jo AJ0Isiy awsyl| ou :Hy N ‘(PaJnseaw jou AIo3siy SwWiIay|) suoieudN|jey

AJo31pne 3us.und ou (HyDN ‘(paydads Jou sweayswn) Jussaad suoneuldn|iey AJolpne Hy (PaJNSESW 30U SNIEIS JUS.LIND) SUOIIRUIDN|[RY AIOIIPNE SWNSY| (HYT ‘SUoheudN|[BY AI0JIPNE JUSLIND {H\D) SN1bls uonbupnjipy Aloupny

‘Ajuo snieas Hy 01 Suipaodoe

Pa|[2qe| 949Mm s3|qelieA/sdnoud ‘sioyane Aq papiro.d Jou sem uonew.iojul d13soudelp SU9YAA “sisouselp wn.a3dads-eiuaaydoziyds :qSS “ISP.JOSIP 9AIdRYR-0ZIYdS (QYS ‘BlUaIydoziyds 7S “ISp.Josip aAl3daye-Jejodiq :Qydg sesousbiq

UONBUIWILIDSIP
Sumes} A1oapny

(€1) HYIN-Avdg (5100)

s1se.nuod dnoun) (£1) HVY1-avdg ‘e 32 yjasiuaz

SN :HVIN-AVdg sA HVY1-aVvdg :(y23id) Aanisuss uoneuiwdsiq

€€°0=P ‘100°0=J :(3umsisuod 302.e1-use13ed SUOI) AIARISUDS UOIDISP OF PAINGLIIUOD AIISASS HYD
TH'T=P 100°0 > d :(3URSISUODUI SA JURISISUO) AIADISUSS UOMIRNBP | X AIIBASS HYD |
61°1=P ‘€00°0 =4 :(2ua3sisuodul 393.r3-u1223ed 2UO) AIARISUDS UONIBIBP 4 X AIIAASS HYD |,
1%°1=P 100°0 > d :(2udsisuod 398.e1-ula13ed 2U01) AADISUSS UONIDIBP | X AIIGASS HYD |,

SN :(3us1sisuodul >3 3U91SISUOD 398.183-2U0) wc__uwuw.av HVIN-ZDS SA HYD-ZDS

5200°0 =9 :(3ua3sisuodul 393.e3-usanied auol) HYIN-ZDS > HVYD-ZDS

2600°0 = ¢ :(3us3sisuod 398.e3-usa3red suol) HYIN-ZDS < HVD-ZDS

:AIAISUSS uond3RQ

J9ya0/uolssa.day
suonee..10D)
sasesauod dnouo

(1€) HVIN-ZDS

uoneldadxa [eudis A1oapny (z€) HYD-ZDS

(1707) "Ie 32 Suex

€T 1=P ‘600°0=4d :;seiq asuodsau 7% A11aAas Hy 1
L1'1=P ‘T10°0=4 :xapul x 1]/qeUILISIp A X A1IaA3S HV 1 (1200
10°1=P ‘820°0=9 2704 wUeje 3sjey | X AILIASS HYT |, SUOIIB[3.1I0D) uo13230p [eusis A1o3ipny ) HVT1-ZDS ‘e 19 [eaeAjag

SN :(1ensiA) HYIN-ZDS SA HVYd-ZDS sA HYD-ZDS

2§00 > d :(A101pne) HYIN-ZDS ‘HVd-ZDS > HVD-ZDS
:sosuodsau 129,103 0y SWIl UONEdY

SN :(1Inwins 3uenbauy + [ensia/AI03pNE) HYTN-ZDS SA HVYd-ZDS SA HYD-ZDS
2§00 > d :(1nwns 3uanbauyur -+ [ensiA/AI03pNE) HYIN-ZDS ‘HVd-ZDS > HYD-ZDS
:9jed Joudu3y

SN :S3|qBlIBA UOIIRUIWIIDSIP 94n3B3) AIOIPNE |[B X ,ASuLIul HYD

SN ‘HVYON-Z2S
SA HYD-ZDS :uoneuiwiiasip [edodwal x Ausuaiul ‘uoneanp ‘Aduanbauy ‘wyakyd 1oy 1994100 Juadiay

SN :SUOIEDO| pjRlIWaY [eJ33k| 3YSid pue 33| 3Y3 I8 30U INq ‘G| =P
‘1%0°0 = d :uoned0o| [enuad-eaed ay1 3 AANISUSS UONDAIBP [elreds 03 PaINGLIIUOD AILIBASS HY

s)|nsay

S3sedjuod QJOLU

SuoneR.1I0D
sasesauod dno.ny

Jaya0/uolssa.day

sasAjeuy

UoIBUIWILIDSIP

24med) [ensiA % A1olpny

uolBUIWILIDSIP
24meay A1oupny

UONBUIWLIDSIP
[eneds Auoaipny

spouw AJosuas pue adA3 dse|

(T1) HYIN-ZDS
(1) HVd-ZDS
(1) HYD-ZDs

(#7) HYDN-ZDS
(07) HYD-ZDS

(€1) HV-ZDS
(u) sdnouny

(penunuod) °| ajqeL

(€861) UOS|IAA
pue Jspiauydg

(8102)

‘e 39 unJepy
Suaquadeuyds

(8107) e 39 uLLIzg
(4eak) doyany

Australian & New Zealand Journal of Psychiatry, 58(6)



475

Bell et al.

(panunuo))

SN I8 :(sauedidned ajews) /aew + pakejap /a1elpawiwll + IYM

—>[2€]q/IN0[02) SUOIINGLIIIBSIW UOIIEIO| O3 INGIIIUOD J0U PIP AIIBASS HY

SN |[B :(sauedidn.ed sjew + paejop /a3eIpawiwi 4 92IYM—>[2e|q/Ino|od) Jo (sauedidn.ed
3[eWd) + pake|ap/aIeIpawil + Inojod) Jo (sauedidiued Sjews) 4 1eIPIAWILL + SIYM
-}2e|q) 40} 30U Inq L£§°0=9 ‘§70°0 > d (s2uedidn.red a[ewsay + pakejap + anym
->9€|q) SUOIINGLIIIESIW UOIIBIDOSSE PAsea.dul O3 pAINGLIIUOD AIISASS HY Pasea.ou|
SN |8 :(sauedidiued sjews) /aew + 931ym->2e|q /INOJOD + pake|op

/93BIpaWILLI) SUOIINGLIIIEBSIW UOIEBIO| %@ Selq dsuodsau x AILI9ASS HY

SN [Ie :(sauedidnued ajew + pakejap/aieipawiwi + 33Yym

->28|q/4noj0d) (sauedidn.ed Sjewsy 4 S1BIpSWWI + 91YM->e|q) (sauedidned
S|BW?) + pake|ap/alelpaull + JNOJOd) SIOLIS UOBIDOSSE X AILIDASS HY
$0°1=P ‘S0°0 > 9 :(sauedion.red

S[eW?) + PaAR[OP + 2UYM-]IE|q) SUOINQLIILSIW UONEIDOSSE | X AMIdASS HY |

SN :saueddiued sjeway Jou Inq ‘§T°| =P “10°0 > 9 :(sauedidnued
3JeW) SJO.LID ISI|-BJIXD PASEIOUI O PAINGLIIUOD AIIDASS HY PIsea.du|

SN :suoIsn.aul 3si|-eJaul X A3lI9AS HY

SL°0=P ‘50°0 > d :suoisn.nui Is||-enxd | X AIRASS HY |
SN :HVYN-ZDS SA HY-ZDS :suoisn.ajui Isi|-eJiu|

6L°0=P ‘€0°0 > 9 :HVN-ZDS < HY-ZDS :suolsn.aul 3si|-e.ix3

SN :(seamdid se spiom) suonnqrmesiw x AILIASS HY
SN =HVN-Z2S sA HV-ZDS :suolinqLiiesij

SN :(4nojod) uonnqrinaesiw 1xa3uod [eneds x AIISAdS HY
T1°1 =P ‘ST0°0 > 9 :(ym->e|q) uonNqLIIESIL IXIUOD [eneds | X AIASS HY |

SN :(Aluo A>usnbauy moj/ydiy) Joj 10U ang ‘TT° | =P “ST0°0 > 9 :(j|e12A0)
SUOIINQII2IESIW IXIUOD [edodWd) Pasea.dul 03 PaINgGLIIUOD AILIBASS HY Pasea.du|
§8'0=P ‘510°0 > 9 ‘HVN-ZDS < HV-ZDS suoiinqLazesiwi 3xa3uod [edodws |

-100°0>d
:(sp1om Aaijiqeqoud-mo| + paaeasuasd-jes) HYTN-ZDS < HVYD-ZDS :suoinqgLiiesijy

SN I :(9dusyeA [esanau/aAESSU
/2A1s0d) (4293ds-.12430 + Pa1.I03SIP-UOU/PALIOISIP) HYIN-ZDS SA HYD-ZDS

5100°0 = 9 :(y293ds-j3s) HYIN-ZDS < HVD-ZDS
suonnqtaijesif

SN :(4293ds .12Y30/4|35 + P31.403SIP-UOU/P2ICISIP) HDON-ZDS SA HYD-ZDS
:sasuodsau aJnsun

SN :(4293ds .12y30 + Pa3.03SIP-UOU/P33I03SIP) HON-ZDS SA HYD-ZDS
65°1=P ‘100°0 > d :(y293ds-j|3s + pa1403IsIp) HON-ZDS < HVD-ZDS
:suonnqLIIesij|

18'1=P ‘20°0=7 :(P2Ae|op)
‘T0°T=P ‘10°0 = :(3EIpaWWI) ASEINDDE UOIINGLIIIE 32UNOS 4 X 3409S HY |

s)|nsay

Jayjojuolssaisay
SUOIEB[DII0D)

«I19Y30/uUoIssa.Say

SUoONE[31I0D)
s1se3uod dnoun)

suone[a.110D)
s3sea3uod dnoun)

suone[a.107D)

Jayro/uolssaisay
sisequod dnoun)

s1se3uod dnouny

s1senuod dnoun)

s1se.nuod dnoun)

.SUONE[R.1I0D)

sasAeuy

(uoneooy)
1X3JU0D [enedg

(3s1-uou ‘s
|BUIDIXD SA |BUIIU|

(=1 s3st))

1X33U0D [edodwid |
(3s1j-uou ‘s
[BUIDIXD SA [BUIDIU|

(paom ‘aunioid)
WLIOJ [BUIDIX]

(uoneoy)
IX33U0D [epedg

(T o | 3s1)
1%23u0) [edodwa |

(mau ‘paeay ‘pres)
[BUIIXD SA [eUIRIU|

(yo9ads
Jayao ‘Yosads umo)
[BUIRIXD SA [BUIRIU|

(yo9ads
Jay3o ‘Yyoaads umo)
[EUISIXD SA [BUIDIU|

(mau ‘pueay ‘pauidewr)
[BUIRIXD SA [BUIRIU|

suondo 92.nos IjNwng

AJowaw 1xa3U0d (6107)
[eneds [ensip (65) ZDS |39 uoigaug
uoniudodau g |[edad (9102)
22.j [ensiA-A10apny (£8) zDs  ‘le 32 uoigaug

z||eda. (67) HYN-ZDS (6007)
a4y Aioupny (T1) HY-ZDs  ‘[e 32 uoiga.g
8urionuow (#7) HYN-ZDS (8002)
32.1n0s [ensip (£1) HY-ZDS  '[e 3@ uoIg.g
AJowaw Ix33U0d (9£002)
[ereds [ensip (#7) ZDS  [e3° uoigaug
(22X (€2) HYN-ZDS (e£007)
93} [ensiA-A1011pny (81) HY-ZDS  '[e 39 uoiga.g
Bupioyuow (91) HYIN-ZDS (1661)
22.nos A101pny (T0) HYD-ZDS  ‘[e 39 ||eauag
uolIoISIp
y293ds pap.ioda. (01) HYIN-ZDS (£007)
-24d Aioupny (01) HYD-ZDs e 39 U3y
uon.Joisip
y223ds pap.odau (€1) HON-ZDS (002)
-a4d A10apny (S1) HYD-ZDs e 39 Uy
Bupio3uow (€002)
924nos AJolpny ((4dWie S ‘e 39 uBWR|Y

apow AJosuas
pue adA dse|

(u) sdnousy  (aeak) doyany

“AJowaw 1X33U0d pue 3UlIOIUOW-3DINOS *T S|qel

Australian & New Zealand Journal of Psychiatry, 58(6)



ANZJP Articles

476

(panunuop)

SN
:(22uajeA 9ANESBU + Pa140ISIPUN /PIOISIP + Y293ds-J|as) AdBINdDE X AIISASS HY

SN “HVDN-ZDS SA HYD-ZDS suoinqLiiesj

10°1=P ‘€0°0=J :(seumo>id jeau-un) 3
“‘TI°1 =P ‘T0°0=9 :(seamodid Jead,) Aoeandde uonen|eAs Alljead 1 X A1IaA3S HY !

SN |I& :(uonJo3sip ou 4 3210A

J3110) (SUORIOISIP |[& + 3210A UMO) HYIN-AVS/ZIS SA HYD-AVS/ZOS
‘¥8°0=P ‘€0"0 = :(32u3[eA 2ARESBU) HYIN-AVS/ZOS < HVD-AVS/ZOS
‘78°0=P ‘€0°0=J :(UOIIOISIP SIDAIS + IDIOA UMO) €T°| =P

‘p00°0 =9 :(U01II0ISIP 2ILISPOLU + IDIOA UMO) HVJ-AVS/ZDS < HYD-AVS/ZDS
:suolnguiaesi|y

SN |[& :(uomn.IoISIp OU + 3D10A

4330) (SUORIOISIP |[E + 32I0A UMO) HYIN-AVS/ZDS SA HYD-AVS/ZDS
‘18°0=P ‘v£0°0 =7 :(UO13IOISIP .9ASS + DJIOA UMO) ‘T8°T =P

“10°0 =9 :(UORI0ISIP 23LISPOW + 3DIOA UMO) HVYJ-AVS/ZDS < HYD-AVS/ZIS
SJ0UIR [[BURAQ

SN Y209 :HYN-ZDS SA HY-ZDS :Suoingliesiw Suisi[eulalXxa 3 SI0LI3 [[e42AQ

SN 1B (HVIN-ASS SA HY-ASS :selq asuodsau x A1AnIsuas ‘Adeanddy

SN :HVd-ZDS SA HYD-ZDS ‘suonnquesiw pres-ysnoy .
T1'T=P ‘600°0= 9 :HVd-ZDS$ > HYD-ZDS 4oeindoy

SN :Adeundde AJowaw 324N0S [BUIIXD X AIIDASS HYD
6V°0=P ‘€0°0 > d :AoBJnddE AIOoWaW 92.N0S [eulalul 7 3% A11aAas HYD 0

SN :(P1om [2A0U ‘DDI0A [9A0U) Bulpulq PIOM-3DIOA X Adusnbauy HyD

SN ‘HVDN-ZDS SA HYD-ZDS :8ulpulq PIOoM-310A

SN :HVYDN-ZDS SA HYD-ZDS :suonnglniesiw Suisijeulsiul suiSew-JesH
LS0=P

‘670°0 =9 :HVYDN-ZDS < HYD-ZDS :suonnqliaiesiw Suisi[eu.taixs auidewl-1eap
SN ‘HVDN-ZDS$ SA HYD-ZDS ‘suolnquaiesiw auidew-Aeg

SN :(4nojod) sJo.9 3x23u0d [edodwal 30U ING ‘10" =P ‘§10°0 > 9 :(dAYm
—|2E|q) SJ0.JD IX3IU0D [es0dWia) Paseadul 01 PaINGLIIUOD AIISASS HY Pasea.du|

s)|nsay

.SUONE[3.LI0D)

s1ses3uod dnouo)

.SUONE[R.LI0D)

s1se.nuod dnoun)

s1sesauod dnouo

s1se.3u0d dnoun)

s1ses3u0d dnouo)

.SUONE[31I0D)

suonea.10D)
s1ses3uod dnouo)

S3SeJjuod Q:OLU

19Y10/uoIssaISay

sasAeuy

(24nsun ‘yoaads
49410 ‘Yoaads umo)
[BUI9IXD SA [eUIRIU|

(ypoq ‘pres ‘pueay)
|BUIDIXD SA |BUIDIU|

(Jeauun, eau)
WI0} [BUIDIX]

(e4nsun ‘yooads
Jay3o ‘Yyoaads umo)
[BUJISIXD SA [BUIDIU|

(34nsun ‘yosads
49420 ‘Yoaads umo)
[BUJISIX3 SA [BUIIU|

(pakejap
10U ‘paAE|Sp 9I0A)
Adeandoe [eudanu)

(mau ‘pres aysnoya)
W0y [eUIIU|

(mau ‘uewom ‘uew)
WLIO) [BUIDIXT
(mau ‘pres aySnoya)
WLIO} [euJ)U|

(auaaayip Jo swres
Jred paom—adI0A)
w0} [euJa1X3

(peay ‘pres)
[BUISIXD SA [BUIDIU|
(pauiew

‘PIes) WLIO} [eu.IRIU|

(z 40 | unJ)
IX33U0D [edodwid |

suondo 92.nos Ijnwng

uon.Io3IsSIp
yoaads pap.Jodal
-a1d Auoaipny

Sulioyiuow
92.nos Aloipny

uonen[eAd
24n121d [ensIp

>Peqpasy Yosads
ajeIpawwi A101pny

>oeqpasy Yyoaads
ajeIpawwl A1oapny

>oeqpasy Yyoaads
91eIpawwl Al1oapny

3ulio3luow 33.4nos
[ensiA-Auoaipny

Surionuow
924nos Alolpny

Suliojiuow
92.nos Aioapny

Sulioyiuow
92.nos Alioapny

Alowsw 3x33U0d
[eaodwiay [ensip

spow AJosuas
pue adA dse|

(£1) 228

(S1) HYDN-ZDS
(S1) HVYD-ZDS

(92) 228

(S1) HVIN-QVS/ZOS
(S1) HVd-avs/zos
(S1) HYD-avs/zDs

(8) HYN-ZDS
(01) HV-ZDS

(6) HYIN-AsS
(11) Hv-ass

(S) HVd-ZDS
(£) HYD-ZDS

(o11) avs/zos

(2€) HYDN-ZDS
(2€) HYD-ZDS

(1€) HYDN-ZDS
(0£) HYD-ZDS

(ev) oS
(u) sdnoug

(9100)
‘[e 32 odisyuid

(z661)

’PoppeH pue
UOSIUIO|A|

(€100)
‘[e 39 997

(9007)
‘e 32 suyo[

(10027)
‘e 39 suyof

(0z02)
‘[e 39 |9nH

(0002)
‘e 39 >puedy

(T107)
Asyosoq

(€107) e 30
BIqRYYD

(9002)
‘|e 38 ulpunig

(0z02)
‘[ 39 UoIgR4g

(aeak) doyany

(penunuo)) z 31qeL

Australian & New Zealand Journal of Psychiatry, 58(6)



477

*$352.43U02 dNOJS O3UI PRIIUD JOU DJOM SBIODS SNY) ‘UBSW [0J43UOD AYI[RDY WO} (S)UOIIBIASP PJBPUBIS 7—| JO SIDLOP DIUBYD-DAOQR MOYS 30U PIp HYIN-ZDS,
"P910B.IIX3 10U S9|qERLIEA HY [edi3ojouswouayd SUlA[OAUl SINSS.U [BUONIPPY/,

‘P S,USYOD) O3 PIIIGAUOD 9q 03 d|qeuUn 3zIs 319947,

P 5,U2y07) 21E[ND[ED O d|qU( "3|qE|IBAE JOU SUOIIBIASP PJEPUE]S PUE SUBSW ‘SIN|BA 9ZIS 10947,

*A3119A35 JOMO| 23BIIPUI S3102S U331y SUBYM 3|qRIIBA HY/q

> 2'l) 9|qe|leA. BIBp d1j1>ads-HYy Ou 01 anp paniwo siseujuod dnoud [euonippy,
*s3uipuly auedIIUBIS-UOU GN| 3UO} p|og ul palsl| 3.4 (§0°0 > d) sSuipuy auedyiudig
802 pue Hy JaySiH "S9|qelLIeA JUBAS[D. BUIMO||0) S9SOYIUD.Ied Ul PRISI| SJB SUOIIPUOD dSe] 10N
"PAWLIUOD 34 J0U P[NOD WL.IO) dNJI S Ul

JUBWSSIsSE Jo uoneuswa|dwi ay3 eyl UIAIS ‘SaUNSEAW PAJAISIUIWIPE JO saWejawi [ed1dA1 wouy palejode.ixa 10U auam sadualajul sniels ‘Aindiquie Jo ased aya u| 'suondiidsap Juawaanseaw ujl sioyine Aq
payads Apidijdxe sswedpwin aya 01 3ulpJoddE Pa||9qe| SeM SMIEBIS HY ‘PRIJBJIIXS 10U 349Mm (palydads 1ou Alijepow Alosuas '9°1) snaels uoneudn|fey, [esauad Aq pauysp sdnous) “(payidads Jou swelawin)
suolreudN|jey AJoapne ou (HyN ‘suoneurdn|jey Aioapne ased :Hyd ‘suoneudn|iey Aiolipne jo A101siy swnsyl| ou :Hy N ‘(Pe4nsesw jou AJ1031siy Swilsyl]) suoneuldN|eYy AJ0IPNE 1Ua.INd OU :HYDN
‘(paydads 10u sweljpwi) uasad suoneudN|jey A1olIpne :Hy ‘(P2JNSESW 10U SNIEBIS JUS.1IND) suoleudN|[ey AJOJpNE WS :HY ‘SUOnEBUIDN|[BY AIOJIPNE JUSIIND (HYD) SIS uonpupn|py Aloupny

‘Ajuo smeis Hy o1

SuipJodde pajjaqe| a4am sa|qelieA/sdnous ‘suoyane Aq papiaoad Jou sem uonew.ojul dsoudelp 3U3YAA sisouSelp wnuidads-eluaaydoziyds :qsS ISPJOoSIp 9ANRYE-0ZIYds :QYS ‘BluaJydoziyds iz :sasouspig

*(Aluo jo3uod Ayajesy sA Hy [ed!

"paydads asimia10 ssajun ‘AjpAndadsad ‘@duewiopiad Joliadns pue A1119ASS pasea.dul 91edIpul S340dS U

Bell et al.

SN [[® ‘HYDN-AVS/Z2S sA HYD-avs
/ZDS :SUOIINQIIITESIW WLIOJ [BUIDIXD @ UOIINGLIITEsIW SUlSI[eUIDIUI ‘UCIIBUIWILIDSI

(423ndwod
‘J93uswIIdxa)
wL.I0} [euJ23IX]

0L0=p (mau ‘pesu ‘paeay)  Bunoduow ednos  (S€) HYON-AVS/ZDS  (£007) Te3°
‘§0°0 > 4 :HVYDN-AVS/ZDS < HVD-AVS/ZDS ‘suolnquizesiw Sulsi|eu.21xg sisenuod dnougy [BUJIDIX? SA [BUJIIU| [ensiA-A1011pny (91) HYD-AVDS/ZDS PJEMPOOAA
SN :(ueow |0.3u0d Ay3jeay WO.y UOIBIASP PJBPURIS T+) HYDN-ZDS SA HVYD-ZDS (z 40 | unJ) Adowsw
$9°0=P ‘00 >9d 1X33U0D |edodwid | 1X33U0d |edodwa) ) HYIN-ZDS
:(uesw |03u0d AYajeSY WO UONBIASP PJepuels | +) HYDN-ZDS < HVD-ZDS (uonoe Jsyzo/umo) % 3ulioluow ($7) HYDN'ZDS (9007)
2p1ep AdeJandde [edodwal/adanos Yaim sauedidnaed o s1se.nuod dnoun) |BUJISIXD SA [BUJIU| 92JNn0S [ensIA (61) HYD-ZDS ‘|2 39 SUSIBAA
(sunsun ‘yoaads
Jayao ‘Yoaads umo) >oeqpasy Yyoaads (£007) ‘e 3
SN :SUOIINQLIIIBSIW JO ISGWINU O3 SINGLIIUOD J0U PIP AIISASS HYD  I9Ylo/uolssa.day [BUISIX® SA [BUISIU|  SBIpSWWI AI03IpNY (1¥) avs/zos UDSSIWISIIA
(mau ‘peas ‘paeay)  Sulioluow 34nos (8) HYIN-avs/zDs  (90107) e 3
SN :HVIN-AVS/ZDS SA HY1-AVS/ZDS :Selq uoingLiaesiy s1seauod dnouo [BUI9IXD SA |BUIDIU| [ensiA-A1o1pny (1€) HVY1-aVs/zDs sueydsag
(mau “Apuajis
5(pa12®43%3 J0U BIEP) ISEIq UOIINGLINIESI| peaJ ‘pnoje peau) 3ulioyiuow 924nos (9) HYIN-avs/zDs  (e0107) e 3@
SN :HVIN-AQVS/ZDS SA HVY1-AaVS/ZDS :sasuodsau 199440 sisenuod dnougy Wiio} [eUJIU| [ensiA-A1oa1pny (92) HVY1-avs/zDs sueydsag
(se61)
(mau ‘pres ‘paeay) Suio3iuow (s1) HYIN-ass uossuolpno)
SN Y309 :HVIN-ASS SA HY1-ASS :suonnquiaesiw x Adeinddy sisenuod dnouny [BUJIDIXD SA [BUJIDIU| 924n0os AJoapny (£1) HV1-ass pue yaws
(11) HVIN-ZDS
SN Ie :(Peo] 2An33)58 )¢ SADIUB0D MO|/Y31Y) (mau ‘pres ‘pueay) Suozuow (9) HYD-ZDs (L661)
HVIN-ZDS SA HV1-ZDS SA HYD-ZDS :suoinqgLiaesiw 3uisijeudaixa 3 Adednddy sasenuod dnougy [BUJIDIXD SA [BUJIDIU| 924n0os AJ1oalpny (01) HV1-ZDS ‘e 19 [eag

s3nsay

sasAeuy

suondo 22.nos IjNwng

apow AJosuas

pue adA1 yse].

(u) sdnoug

(penunuod) -z ajqeL

Australian & New Zealand Journal of Psychiatry, 58(6)



ANZJP Articles

478

(ponunuon)

SN :HVYDN-ZDS SA HYD-ZDS 1918 UOI12313p J0IdBIISI

SL°0=P ‘10°0=9 :(son1jiqe uoneuwISIp SUO) [ew.ou,

yam sauedidinied ur) Atowaw SUBLIOM [[BIBAC 4 x AIIBASS HYD |
yL0=P ‘50°0>9

‘HYDN-AVS/ZDS > HYD-AVS/ZDS ‘€ uonisod ‘Aiowau SunlIopA
¥S'0=P ‘500 >d

"HVDN-QVS/ZDS > HVD-AVS/ZDS ‘T uonisod ‘Aiowaw SUpIOAA

SN [[e :(sp1om a|qesiued.o A|[ednuewss + syuedidn.red

Sjew?y) (spaom Adusnbauy mojydly + sauedidnaed sjewsy) (spiom Adusnbauy
-MO| + sauedidied sjew) seiq asuodsa. 01 INGLIAUOD J0U PIP AUIBASS HY
86°0=P ‘S0°0 > 9 :(sp4om 3|qesiued.io A|jedruewas + syuedidn.ed

Sjew) ‘06°0=P ‘ST0°0 > 9 :(sp1om Adusnbauy-ysiy + syuedidn.ed

3[ew) .selq 9suodsa. pases.oul 03 paINgLiIu0d AILISASS HY PIsea.du)

SN :(PaAejop /oreIpawWIWI + YM

-2e|q) uoniudodad 24n3did 01 INGIIIUOD J0U PIP AIUIBAIS HY
LL°0=P ‘ST0°0 > 9 :(33BIpaWWI + In0J0d + Ax3|dwod

-y3iy) ‘10" 1 =P “10°0 > 9 :(S3rIpaWWI + Unoj0d) UoRIUSOID.I
24n321d paoNpaJ 01 PINGLIIUOD AIISASS HY Pasea.du|
L8°0=P ‘S00°0 > 9 :A1owaw Suplom SN 4 X AdAds HY |

SN :8ulpodu? [eLds X AIIBASS HY
SN :8ulpodus dnueWSS X AIISASS HY
SN 4309 :HYN-ZDS SA HVY-ZDS :3UIpodus d13uewas 3 [e11dS

SN :SPJOM Pa|[eda. 3294402 X AILISASS HY

SN :(sp1om) seiq asuodsau x AIdASS HY

921 =P “100°0 > 9 :(s24md1d) seiq asuodsau 1 X A1uaAss Hy 1

SN HVN-ZDS SA HY-ZDS :Adeundde uoniugoday

SN I[e :(4nojod/a31ym

-)oe|q) seiq asuodsau ‘(211ym->oe|q) Adeandde uoniudodald X AII9AIS HY

10°1 =P ‘50°0 > d :(J[eJaA0)  seiq dsuodsau | X AIIdAsS HY |
8S°1=P “100°0 > 9 :(4nojod) Ad>eundde uoniudoda. 1 X AIdA3S HY 1

SN :SPJIOM P3]|[edaJ JO Jaquinu [e30) X AIJISAIS HY

SN (HVN-ZDS SA HY-ZDS :SPIOM paj|[edaJ Jo Jaquinu [e30 |

SN 4209 :HYDN-ZDS SA HYD-ZDS :SW.Ie[e 3s[e} | Un g suy |[eJoAQ

s1nsay

s1se.u0d dnoun)

SUoIIE|R.I0D)
saseauod dnougy

19y3o/uoissaisay

J3y10/uoissaisay
suone[a.1I0D)

SUonER.LI0D
s1se.2u0d dnoun)

suonepJIIo)

suope[JI0)
s1se.nu0d dnoun)

suonejJI0D

SUoIIe[2.110D)
s1se.u0d dnoun)

S)SeJjuod n_JOLU

sasAeuy

Jsel MC_._OH_:OE 22.4nog

1591 uonIsod [elias PJOAA

uonIuS033. 3s1| PAOAA

uoniudodaJ a4n1dig

(SNT)
ueds Jaquinu 49319 |||-SIVAA

||B294 93.) 3SI| PAOAA

||B294 93.) 3SI| PIOAA

uonuSodad 2.4n321d 3 PIOAA

uoniudodal a4ndiyd

||e23. 9944 3S1| PAOAA

saluowswl

JUBAS|9.I A2USJJND JO uonIqIyu|

3|Se1 9ARIUS0D)

(1€) HYDN-ZDs
(0£) HVD-ZDS

(81) HYDN-AVS/ZDS
(01) HVD-avs/zos

(£8) zos

(0s) z2s

(67) HYN-Z2S
(T1) HV-ZDS

(67) HYN-Z2S
(T1) Hv-Z2S

(#7) HYN-ZDS
(£1) HV-Z2S

(#7) zos

(£7) HYN-ZDS
(81) HV-Z2S

(07) HYDON-ZDS
(€7) HYD-ZDS

‘Alowaw [eJdudD) ¢ d|qel

(9007) ‘[e 32 uiRUNIg

(1107) 'Ie 30 4opnug

(9107) 'Ie 3 uoigo.g

(S107) '|& 30 uoIg3.g

(1107) '[e 30 uoiga.g

(6007) '|e 3° UoIga.g

(8007) ‘e 30 uoig.g

(9£002)
‘|e 38 uoigaug

(e£007)
‘|e 32 uoiga.g

(5002)
‘[e 38 >p0dpeg

(4eaA) Joyany

Australian & New Zealand Journal of Psychiatry, 58(6)



479

Bell et al.

(ponunuon)

SN [[e :uoniugodau
3 |[e234 AJoaipne | JAD ‘ueds Auowsw [eneds | x AII9A3S HY

SN (HVIN SA Hy] Aiowsw NN

SN Yaoq :seiq asuodsau 1 A|IqRUILILIDSIP UOIUS0I3. X AIISASS HY

SN :HYDN-ZDS SA HYD-ZDS :299.102 95Ua1Uas 1s95U0T

pS0°0=d

"HVDN-ASS-ZDS > HYD-ASS :(SPI0M) 133.1103 9 Aiowaw SUBOAA
SN :HVDN-ASS SA HYD-dss :(s92e)) 309,105 % Atowaw SUnJOAA
SN :HVDN-ASS SA HYD-SS :(s93e) ‘spaom) AnAnisuss uoniusodsy

SN :30U pIp Alowaw [eNsIA pue

[eQ9A 3Inq ,600°0 = ¢ :22uas3.4d HyD 03 PaINqLIIUOD AJowaw SUBIOAA
SN 4209 :HYDN-ASS SA HYD-(SS ‘A10WaLW [ENSIA % [EGIIA

06°0=P ‘900°0 =9 :HVDN-ASS > HVD-ASS AI0Ws BUPLIOAA

SN 4309 ‘HYDN-ZJS sA HYD-ZDS
:(3uasqe pussaud yosads) uonisod |erias 1934403 % g [8303 IS ‘T APNIS

SN (HVDN-ZDS SA HYD-ZDS :I[e224 399400 % 3d *| Apms

SN |[& :Adowsw Supjiom

Asoaipne g-sq ‘ueds Auowsw Aioaipne 4-q ‘(|[ed3.4 paAe|ap + sJied Asea
AIN21IP) (J[e394 d1eipawwl + sdied Asea) 9403s | Tvd X AUIDAS HY
06'0=P ‘1€0'0=9

(I1e034 S2eIpaWWI -+ sared 3NdoYYIP) 3403S |V 4 X AIISASS HY |

519°0=9 “100°0 > 9 :A149A3S HyD pasea.du] 0) paIngliauod

(SN %8 g-S@ 40} 2402s-Z ueaW) 3403s AJowaw 3UlJOM PadNpay

SN :Adowsw 33 uluies| [8quaA |- 1 TAD X AIIaASS HYD

L0°1 =P ‘S00°0 > d :Atowaw BuD|IOM [BGIRA SNT 4 X AIIBASS HYD |,
08°0=P ‘10" > d :A1owaw SUDIOM [EGIIA g-S P X AIIBASS HYD |
85°0=P ‘50°0 > d :ueds Aiowaw Aioupne 4-5q 4 X AIIPASS HYD |

560°0 > d :A31u9ASs HY pue Auowaw 3upjdom | uaamiaq diysuoiead
aya paselpaw (splom-opnasd) Suned ALeljiwey sis[eue UORBIPS||

SP'1=P ‘€0°0 =1 ‘HVd-ZDS < HYD-ZDS :s10.13 uonjusoday

synsay

suonejpaIo)

saseauod dnougy

qSUoneRII0D

s1se.3u0d dnoun)

s1se.u0d dnoun)
Jaylo/uoissauday

s1se.0u0d dnoun)

S)seJjuod n_JOLmU

suonepIIo)

J3Y10/uoissa.say
suone|a.I0D)

1oy3o/uoissausay

saseauod dnougy

sasAeuy

(1D) 391 15400 By
(L7AD)

159 3uluJeaT [BQUIA BIUIOJIRD

aeasqns Alowaw gNIN'T

>|se1 uonenjeas Aljeay

1593 uonadal 35uUIUBG

waipeJed Alowaw SupjAOAA
w3ipeaed Aiowaw uoniudoday

so|easqns
AJowaw [ensiA g Auowaw
[equoA ‘Auowsw Supjiom gD

dsel

(3SN) 32342 Yosads papusiieun
3se1 (34) Suipodus [eaidojouoyy

(L7vd)

3593 ujuaea)| (SpJIOM) sa1elDOSSE
-pauied {(g-sQ) psemideq 3 (4
-SQ) P-emuoy ueds 33IP Y-SIWAA

(I-17AD)
159) SUlUIB3| [BQUDA BIUJIOJI[ED)

(SNT) Bupuanbas uaquinu
-19339] “(g-SQ) p-emioeq 3 (4
-5Q) pJemuoy ueds U3 |||-SIVAA

(15Q) 3521 Bupuanbas u8ip SOV

Suned Aaeliwey
U3IM >{SB UOIIBIDOSSE 9314

>jse3 3ulioljuow 32.4n0g

>|se1 9AIUS0D

(02) zos

(00) HVIN
(01) HV1

(92) zos

(S7) HYDON-ZDS
(#7) HVD-ZDS

(6%) HYDN-Ass
(97) HVD-ass

(z1) HYDN-ass
(#9) HVD-ass

(Z1) HYDN-Z2s
(T1) HYD-ZDS
7 Apmag

(') HYON-ZDs
(91) HVD-ZDs

:] Apmg

(£2) zos

(zs) ass

(1€) zos

(S) HVd-ZDS
(£) HYD-ZDS

(u) sdnougy

(9007) ‘[e 32 220y

(1861) e 32 A&y
(€107) Te 30 207

(#007) Ie 30 °07

(2107) |e 30 J9shey)

(8107) ‘[e 32 supjusf

(9661)
‘e 39 >20ppRH

(1007) ‘[e 32 wa||InDy

(#107)
‘|e 30 pJedjassio

(6102) '[e 30 201pneDy

(0007) ‘e 30 >pue.y

(4eaA) Joyany

(penunuod) -¢ ajqeL

Australian & New Zealand Journal of Psychiatry, 58(6)



ANZJP Articles

480

"P91DBIIXD 10U S3|qeIIBA HY [ed130jouawouayd SUIAJOAUl SINSDJ [BUORIPPY/,

P 5,USYOD) 93€[Nd[ed O3 d|qRUN "O|qE|IBAB 10U SUOIIRIASP PJEPUEIS PUE SUBSW ‘SIN[BA SZIS 10947,

‘P S,US0D) 01 PILISAUOD 9q 01 d|qRUN IZIS 1I3Y)3,

*(Aluo jo43u0d Ay3jeay sA Hy [ed1ul]d '9°1) 3|qe|ieAR B3ep d1199ds-Hy OU 03 3np Pa33IWo sIse.3uod dnoud [BuonIppy,

‘3uipuodsa.l jo uJa1ed [BJ2qI| SJOW B 91BJIPUI $402S JayBIY d|Iym ‘Suipuodsa. Jo uI913ed SAIIBAISSUOD B 9IBDIPUI SDU0DS UIMOT,

*s3uipuiy JuedIIUSIS-UOU GN| "IUO} p|oq ul palsl| 3.4 (§0°0 > d) sSuipuy auedyudig

‘palyidads asIMIBYI0 ssajun ‘Aj9ARdadsau ‘@durw.Iopad Joliadns pue A1119ASS pasea.dul 91BJIpUl $9402S UOIIUS0D pue HY JoYSiH "S9|qEIIBA JUBAS|S. SUIMO||0) S9sayIUD.ed Ul Palsi| 94 SUOIIPUOD st :PI10N
"PISIASY ‘s3[edS AIOW JIB[SUIDAA Y-SINAA ‘UOCRIPS PJIYl ‘S9[BS 92USS1|[93U] INPY IBISYIDAA :[II-SIVAA ‘Bulssad0.d o8en3ueT Jo IUSWSSISSy

21sINSuIoYAsd dTVd ‘A4e33eg 2AIUBOD) SNSUSUOD) SILIE| gD ‘A4o13eg [ed180j0ydAsdoana ByjsedgaN-elnT :;gNNT ‘elusJydoziyds ur uoniudod Jo JUSWSSISSE Jolig :SDVG SU0NDIASIGQD XsD |
"PAWLIJUOD 34 J0U P[NOD WO 3N S Ul

JUDWISSISSE JO UoeIUSWSdWI BY2 1By UDAIS ‘SOUNSEIW PRISIUILPE JO sawedowil [ed1dA1 wo.y paiejodelixa 10U 949M SadUDIRJUI sNIels ‘A1In3Iquie Jo 9sed 9y U] 'suoiadiudsap JUSWL.INSEaW Ul sioyane Aq
payads Apidijdxe sswedpwin aya 01 3ulpJoddE Pa||9qe| SeM SMIBIS HY ‘PRIJBIIXS 10U a49Mm (palydads 1ou Alijepow Alosuas '9°1) snaeas uoneuidn|fey, [esauad Aq pauysp sdnous) “(payidads Jou swelyawin)
suoneuidN|iey A103pne ou (HyN ‘suoneudn|iey Aiolpne ased (Hyd ‘suoneuidn|iey A1o3pne jo A103siy awiIaj ou (Hy N ‘(Pe4nsesw 3ou A103sIy SwWiIay]) suoneudN|ey AI03IPNE JU.LIND OU \HYDN
‘(paydads 10u swelpwin) ussaud suoneudN|jey A1olpne :Hy ‘(PSJNSESW 10U SNIEIS JUS.LIND) sUoEUdN|[eyY AJOIPNE WS :HY ‘SUOREBUIDN|[BY AIOJIPNE JUSLIND (HYD) SIS uonopupn|py Aloupny

‘Ajuo smeas Hy 031

BuipJodoe pajjaqe| a4om so|qelieA/sdnous ‘suoyane Aq papiaoad 10U sem uonew.ojul d1souselp SUSYAA sisouSelp wn.uidads-eluaaydoziyds (qsS USPJOSIp 9ANdRYR-0ZIYds :QYS ‘BlusJydoziyds :7DS sasouspig

SN ‘HVDN-QVS/ZDS SA HYD-QVS/ZDS :uoiiusodas way|

SN :ueds Auowaw A103pne -5 X AII9A3S HY

SN ‘HVIN-ASS SA HVd-ASS SA HYD-dsS “Alowaw SupjIopA

SN Y209 :HVIN-ASS SA Hv1-ass :ueds 2181p Suiyaiew g ueds 231p :d1vd

SN I[® ‘HVIN-dSS sA HV'
-SS :S2IUN UOIBWLIOUI JO |[BI3. Y4 %@ IX2IUOD [ednewwedsS ul |[edad | YS

SN HVIN-QVS/ZDS SA HY1-QVS/ZDS$ oeindde uonjugodsey

SN 4209 (HYIN-QSS SA HVT-SS :[[e22. 35[gj 8 [[e23. S1eipawuw]
6L°0=P ‘50°0 > d :HYIN-ASS > HV1-ASS :I[e224 pakejpQg

SN |[e :@2uasaud HyD
03 93Nq1I3UOD J0U PIp |[BI3. PaAR|SP 33 SuluJed]| [BqUSA ‘AJOWSW WI3-110Ys

17AVY “Adowsw Supjiom Aiolipne g-sq ‘ueds Auowsw Aioapne 4-sq

SN ‘HVDN-dss sA
HVD-Ass :A4owaw Supjiom Aiolipne g-sq % ueds Auowaw Auolpne 4-5q

s1|nsay

saseauod dnougy

qSUoneRII0D

siseauod dnougy

s15e.2U0d dnoun)

sasequod dnougy

syse.auod dnou D)

¢/oy3o/uoissauday

s1se.3u0d dnoun)

sasAjeuy

3uliouow 32.nog

3-sa)
pJemuoy ueds U3Ip [||-SIVAA

aeasqns
Atowsw Supjiom gdHDIA

s1s91qns ueds U8Ip Vdvd

() I[ev24 2/qeq
(19S) 3591 uonnadau sduUg

3uliojluow 324nog

||e294 93.) A103S 1I0YS

(L7AVY)
31533 3uluJed| [eqJaA Auolipne Aoy

(2-5a % 4-5Q) p-emdeq
% pJemuoy ueds 23Ip ||]-SIVAA

(g-s@ ’® 4-sQ) p-empdeq
8 pJemuoy ueds U3Ip [1|-SIVAA

3|se1 aAnIugoD)

(S€) HYDN-AVs/ZzDs
(91) HYD>-avDs/zDs

(z) 225
(o¥) HVIN-Ass

(££) HVd-ass
(9%) HvD-ass

(€1) HVIN-Ass
(61) HV1-Ass

(8) HYIN-aVs/ZDS
(1€) HY1-avs/zos

(S1) HVIN-ass
(£1) Hv1-ass

(+¥) HVYDON-Ass
(9%) HVD-ass

(+%) HYDON-Ass
(9%) HvVD-ass

(u) sdnoug

(£007) e
PIEMPOOAA

(£007) '[e 20 SJ21BAA

(0707) e 32 Yo

(8661) Aojodod
pue uosdwoy |

(90102)
‘e 32 sueydaag

(S661) uossuolpn

puE YIS

(£107) ‘e 32 1ppPIS

(9100) ‘e 32 1pPIS
(4eak) Joyany

(penunuo)) ¢ 3|qeL

Australian & New Zealand Journal of Psychiatry, 58(6)



481

Bell et al.

(panunuo))

SN ‘HVIN-ZDS SA HY1-ZDS :xapul Aaietae] | | 4
SN :HVIN-ZDS SA HV1-ZDS »Xapul Aiesare] 110

SN :HVIN-AQVS/ZDS SA HYD-AVS/ZDS 3994403 % 14S
SN :(j[e42A0) HYIN-QVS/ZDS SA HYD-AVS/ZDS 3291102 % [e303 11Q
SN Y309 :(s4ed y309/39]) HYIN-AVS/ZDS SA HVYD-AVS/ZDS
46€°0=P ‘50°0 > d :(4e2 3Y31) HYIN-AQVS/ZDS > HVYD-AVS/ZDS
:sasuodsal 1294402 Jo Jaquinu |

SN HVIN SA HV1 :28en3ug| aAndaday
>10°1=P ‘1070 >4 :HVIN < HV :;@3en3ue| dA1ssa.1dx3

SN II®
‘HVIN-QVS/ZDS SA HYD-AVS/ZDS (5489 3yB1-349] Y81t /349] + uoneussa.d
3u133ej/snoaueynwis) 3103s | AD %8 (SI09Y° [eSI9A/I9P.10/Jed + Selq dsuodsau)

(saea 1y31u-3421/3y81d /43| + apow 3unadwod/3unadwod-uou) sao.ud % | AASS

$9°0=P ‘¥0°0=d :(uonus1E Ya|-p240)) 71 HVAN-ASS > L HV4-ASS
SN :(uonuene pad.1oj-uou/yBii-padtoy) 7L HYAN-ASS sA 7L HV4-ass
:sasuodsau 3394403 |ej0 |

SN :(uonusne pas.oy

-uouay3L/R|) 7L HVYAN-ASS SA 71 HV4-ass :sesuodsad 329405 Jed Y3y

SN :(uonuane

padJoj-uou/aysii/ya]) 71 HVAN-ASS SA 7L HV4-dss :sasuodsad 129,400 Jes 3o
SN :(uonusiie pad.oj-uousays/yR]) 7L HYAN-ASS SA | L HV4N-AsS

SN :(uonuaxne pad.oj-uoupaydlifyal) 7L HV4-ass sA | L HY4-ass

SN :(uonuaaze pad.os-uousaysLi/ye]) 7L HYAN-ASS SA pTL HY4-Ass
,xapul Lyijesaie]

SN :Xapul LJ1jesa3e| X AII9A3S HYD
16°0=P ‘20°0 > 9 ‘HVd-ZDS > HVD-ZDS »X3pul Ajesarer]

4§0°1=P ‘§0°0 > 9 :HVYDN-ASS > HVD
-Ass :(uoneidadxs onsindul| [el4as) pa3Ida.U A[93eINddE 9DUIIUIS ISAZUOT

9L°0=P ‘T0°0 > 9 :(uonuae 3y814-pa3.0}) HYDN-ZDS > HVD-ZDS
§9'0=P ‘¢0°0 > d :(uoruSNIE YS|-Pa240}) HYDN-ZDS > HVID-ZDS

99°0=P ‘¥0°0 > d :(uonuane padioj-uou) HyDIN-ZDS > HVDI-ZDS
:(V3Y) @3eaueApe Jues 3y uesl,

SN Aouanjy onsuoyd x AIIsAS HYD
LL0=P ‘100°0 > 9 :s2uauajau Suissiw Jo Aouanbauy | X AueAss HYD |

synsay

S1seJjuod n_JO‘_mv

sasesauod dnouo)

sase.auod dnouo)

sasesauod dnouo)

s)se.au0d dnour)

SUONE[RJI0D)
s3sequod dnouo)

s)se.au0d dnoun)

S1seJjuod n_:O._mv

SUOIE|9.10D)

.SUOIIB[3.11I0D)

saseuy

(1.14) 3593 8uidden ua8ui4

11a
3533 3ulualsi| anoyYdIq

(1LdS) >sea Aduanyy onurWaS

11a
>jse3 Suluaisi| anoydIq

sa[easqns
agen3ue| aAndadau
pue aAIssaJdxa gNN

(LADQ) 3523
S[9MOA—3UBUOSUOD d130YdIQ

(LMSS) 3593
p-om diepuods pauadselg

1533 3ulualsi| anoydIg

1533 3ulualsi| anoyYdIg

3593 uonnadad
92UUSS JSYSWEH—uoIudg

31533 3ulualsi| anoYdIg

Aousnjj 49139 [eqUIA

pasAjeue ss|dwes yoaadg

Sse3 aAusoD)

‘uonesjued.o s1iaydsiway pue uonsnpoud ‘Buissadoud adendue] *p ajqel

(67) HVIN-ZDS
(T¥) HYT1-ZDS

(02)
HVYIN-aVs/ZDS
(07) HYD-avs/zos

(027) HVIN
(01) HV1

(1)
HVYIN-aVs/ZDS
(20) HYD-avs/zos

(£1) HV4N-ass
(€€) Hv4-ass

(61) HVd-ZDS
(1) HYD>-Z2s

(97) HYDN-ass
(87) HYD-ass

(17) HYDN-avs/zos
(#7) HYD-avs/zos

(zs) ass

(011) a@vs/zos
(u) sdnouny

(1000)
‘[e 39 ||9ssoYy

(S007) Apunog
pUE ||3SSOY

(1861)
‘e 30 AeydLy

(0007)
‘e 32 AeydLy

(s100)
‘e 39 319qoT]

(6661)
‘[e 39 ueliAeT]

(6661)
‘[e 39 uewyjoH

(t661)
‘[e 39 udaun)

(#100)
‘e 39 pJeg|assio

(2107) AvyoQg
(4eaA) Joyany

Australian & New Zealand Journal of Psychiatry, 58(6)



ANZJP Articles

482

*9oueWIO)IRd 93en3ue| aAIssaudxd Jo100d 91ed1puUl 94025 J9YSIY S49YM D|qRLIBA dARNIUSOD),

“(7L) uoissiwpe 3sod syjuow ¢ pue (| ) suijeseq I pauiwexe syuedidnied,

‘(W37) @3eaueApe Jed 33| B 91BIIPUI S2403S dANESaU 3IYM ‘(YIY) 28eaueApe ued 1y3li & 93edIpUl $9403s dAnIsod :xapul AfeaaieT,

"SUOIIBIASP PJEBPURIS PUB SUBSW WO} PRIINJ[d P S,UBYOD) "9|qE|IBAR 30U SIN[BA BZIS 39347,

*(Ajuo |o13uod Ayaesy sA Hy [ed1ul]d "9°1) 9|qe[ieA. BIBP J1j129ds-Hy Ou 01 SNp paniwo sisedauod dnous [euonIppy,

's3uipuly auedlIUSIS-UoU GN| U0} p|og ul palsl| 3.4 (§0°0 > d) s3uipuyy auedyudig

"paydads asimIay10 ssajun ‘AjpAndadsad ‘douewiopiad Joliadns pue A1119ASs pasea.Idul 91BdIpUl $3.402S UONIUS0D pue HYy J9Y3iH "S9|qELIBA JUBAS[S. SUIMO||O) SasayIUaIed Ul pals]| SJ. SUORIPUOD st 10N
‘8uissad0.1d 98en3ueT Jo Juswssassy 21sINSulloydahsd = VdVd ‘A4o11eg [edi8ojoydAsdoanap eysedqaN-BlINT :gNINT :SU0nDIASIGGD dSD |

‘PaWLIYUOD 3q

10U P|NOd WL.IO) 9NJ3 S Ul JUSWISSISSE JO uoneIudW|dwi 3yl I8yl USAIS ‘saunseaw pa.alsiulWpe Jo sawedjowl [ed1dA) wouy parejode.ixa 10U aJ9M s9dUaJajul sniels ‘Lindiquie Jo ased aya u| ‘suondLidsap
JuswaJnseaw ul sioyane Aq paydads Apidijdxe saweewil aya 03 Sulp.0dd. Pa||9ge| SeM SNIBIS HY "PRIDB.IIXS 30U aJam (paidads 1ou Alijepow AJosuas "9°1) sniels uolreudn|jey, [edauad Aq paulsp
sdnoun *(5107 “Ie 30 849q@) peaasul (Hy4N) 2usnbauj-uou, pue (Hy4) ausnbauy, se paquiasap sdnoud yam ‘Aldde 1ou pip suoniuyap asaya YaIym J1oj Apnis suo sem aaay] “(payidads Jou swelawin)
suoneuidN|iey A103pne ou (HyN ‘suoneudn|iey Aiolipne ased (Hyd ‘suoneuidn|iey A1o3pne jo A103siy awiIaj| ou (Hy N ‘(Po4nsesw 3ou A103sIy SwWiIay]) suoneuldN|[ey AIO3IPNE JU.LIND OU (HYDN
‘(paydads 10u swespwi) ussad suoneudn|jey A1olpne :Hy ‘(P2JNSESW 10U SNIEIS JUS.LIND) suoleudN|[ey AJOIIPNE WS :HY ‘SUONEBUIDN|[BY AIOMIPNE JUSILIND (HYD) :SNIDIS uonpupnjpy Aloupny

‘Ajuo smeis Hy o1

8uipJodoe pajjaqe| a4am sa|qeltea/sdnous ‘suoyine Aq papiaoad Jou sem uonew.ojul d1souselp 3U3YAA sisouSelp wn.idads eluaaydoziyas :qss ‘4opJosip 9ANIBYE-0ZIYdS :QVYS ‘Bluaiydoziyds 17§ sasousbig

SN :AdBUndde UoNEdNUIPI PIOM X AIISASS HY ]

SI'1=P wsipe.ed (#00?)
‘§0°0 > d :(sp4om Aouanbauy-yBiy) seiq UoREIYIUSPISIW | X AILISASS HYT |, SUOIIE[3.1I0D) uonnadwod [edrxaT (81) Avs/zdDS  Aas7 pue suol]
(WdsY)

Suiyorew 2un3o1d-adua3uds

-3uipeau ‘(J4ds) Suiyorew

2.n121d-aduL1uss ‘(ND)

Suiweu uoneluo.ayuod ‘(Jid)

SN 118 (HYIN-ASS SA HVY1-dss :uoisuaya.dwod Suiymew suniaid (qT)

USIIIM |dSY ‘Uoisuayaadwod Auoaipne ||dS ‘Sulj|aqe| 323lqo ND ‘@8pajmoun)|

uoIsIdap [2IX3] “(dIN) sdred
JIIUBWIAS [d ‘SUOIIDUNSIP PJIOM [Bad (T ‘suondunsip [ed13ojouoyd d Vd1Vd

[ewiuIw :$3s939NS V4 Vd

SN Ie :HYIN-ASS SA HY1-ass :s2403s Asuanjy snsuoyd g dnuewss >jse3 Aouanyy
JUNOd PJOM ‘9J03S UOIS3YOD ‘U0IIdIIDSIP UOOIIED ‘JUNOD PIOM SNSO|OUO| snsuoyd g snuewsg (1) HYIN-ASS (8661) Aojodo
468°0=P ‘§0°0 > d :HVIN-ASS < HV1-QSS 21035 uoisayod an3ojouoly sise3uod dnoun sisAeue ajdwes yoaadg (61) HY1-asS pue uosdwoy |
SN :30u pip Auany onduoyd Inq ‘6p°0 =P yisea Asuany (¥¥) HYDN-ass
‘9€0°0=d :@2uasaid HyD paseadoul 03 paINqgLiIUOd AJUaN|) JIUBWISS PadNPay IEIT Y IIINCRECN] onsuoyd g dnuewag (9%) HYD-ass (£107) ‘Ie 3@ IppIS

SN :30u pip Buissac0.d wolpt Inqg ‘£8°0=P ‘10000 > d
:L3149ARS HYD pasea.dul 03 paingliauod uissadodd Joydelsw | 4 paseadag

SN :3uissadoud wolpl | 4 X AIISA3S HYD s1591gns Suisseso.d

78°0=P ‘S0°0 > d :3uissad0.d Joyderaw |4 4 X AI2A3S HYD | Jay3o/uoissauday wolp! ¢ Joydelaw
SN Y4209 :HYDN-ASS SA HYD-ASS 21035 | 4§ %8 Suissad0.d wolp! | 4 SUOIIE[2.10D) (1d) 3s9] ouedey (¥%) HYDN-Ass
48%°0=P ‘§0°0 >4 HVON-QSS > HvD-qss :Bulssa20.d 1oyderdw 1d  gsenuod dnoun  (145) 3593 Adusnyy spuewss (9%) HYD-ass  (9107) e 32 IppIS

s3|nsay saseuy djse3 aAu3oD) (u) sdnouny (4eak) Joyany

(penunuod)  31qeL

Australian & New Zealand Journal of Psychiatry, 58(6)



483

Bell et al.

(panunuo))

SN Yy20q
"HVDN-ASS $A HYD-(SS :U0IU313E AIO3PNE ‘SWIe[e 35[e) )8 SHH

>qHVIN-ZJS <HVD
-ZDS :UOIIU31IE AIOIIPNE ‘SJOIID UOISSILUWIOD 3 UOISSILQO

SN 2isi4 sisoyd4sd
01 9INqLJUOD 30U pIp suoisnpuod 01 uidwnl x AIsASS Hy

98°0=P ‘10°0 > 9 :HVDN > HVD :9403s Aiejngesop

€9°0=P ‘70°0 =4 :uonew.ojul Sulia1a3ul
03 AJIARISUSS PasEaJdUl O3 PAINGLIIUOD AIIISASS HY Pasea.ou|

SN [[B :92Ua.3}433ul Y|dAA 8 UOIIUSIIE paureIsns | 4D
‘UoiIdUNY BAINIAXD | SOAA ‘Uonuane [eneds 71D X AIIBASS HY
86°0=P ‘170°0= :pa3ds Buiuueds [ensiA 71D | X AII9AIS HY |

SN [[e :3unjiys-19s g- | ||l @ UOUIIIE [BNSIA \/- | |41 ‘SOnIIqe [ennedsonsiA
ag ‘paads uorow-fenidadiad DS ‘AreingedoA x AlIAS HyD

SN :A3[1qIX3]} ARIUSOD ‘9402s Suluaed| X AIISASS HY

wl=pP
20°0 = d :uonuane [ensiA ‘Buissado.d 1a8.e3 [ed0| 1 x AuaAss HY !

SN :[0J3UOD SAIINDAXD -g | |41 O3 30U ING ‘Gp*0 =P

‘10°0 = :san1|iqe Bu1jys-13s g- | |\ | PI2NPad pue ‘6p°0=pP ‘|1 0°0=J
:UOIIUDIE [BNSIA \/- | |A|] J9MO|S O3 PaINqlIIU0d SHY/ JO dUdsad

1L0=P ‘LT0°0=1
'HVDN-ZDS < HVYD-ZDS -7 und sw.ee asje} ‘uoissauddng

s)nsay

sasesauod dnoun)

s)se.auod dnoun)

9y10
Juolssa.39Yy

sase.auod dnouo)

Jayo
Juolssauday

suonepJIo)

suonejpJIIo)

.SUOIIB[3.11I0D)

.SUOIIEB[3.10D)

~dy10
Juolssa.39y

siseuod dnoun)

sas[euy

1593 9durwW.Ioad snonunuod Aioclpny

153 9duewW.IOIad snonunnuod Aiolipny

>|se) speag

1593 AJe|nqed0A s3ujueaw [ensnun

9ses|au pue
9dUR.3JI9IUI 9ANDEOId J0J 1591 SUSHDIAA

(dIdM) asesja. pue
SRIVEREIRER1T]] ®>_UUNOLQ J0j 1S9] SUIIAA

(Z1D) ozzez jo 1531 uone||PULRD)
(1dD) 3591 @durWL.IOd snonunuoD)

(LSDAA) 3593 3OS PJed UISUOISIAA

g%V (LWL
»isea Supfew jres3 g (Qg) usisap 3doiq “(S)
3u1po> [oquiAs 31B1p ‘A1eINQed0A ||I-SIVAA

5|SB) 9DUBAS|3.LI PaUIEdT

5/Se2 UOI12919p I9119| [B20]-|eqO|D)

98 v 2ed (LI 1) ser Supfew e

S91IOWAW JUBAS|R.I AJUSLIND JO UORIqIYU|

>|se1 aAuoD)

(17) HYDN-ass
(#7) HYD-ass

(s7)
HVYDN-ZDS
(z0) HYD-ZDS

(1921) 225

(27) HYDN
(22 HYD

(96) Z25

(£7) 225

(zs) ass

(s€) ass

(€2) ZOs

(z£1) avs/izos

(07)
HVDN-ZDS
(€0) HVD-ZDS

(u) sdnougy

(6661)
‘[e 39 uewyjoH

(6661) uewyonH

(0z07)
‘e 39 19nbusy

(#861) wnig
pue unuq|ieH

(8000)
‘[e 32 wi||InH

(1002)
Te 39 wa||In

(¥100)
‘e 39 pJedjassio

(1207) "le 32 Ny
(9661)
‘[e 39 J93ueD)

(6007)
‘[e 39 eneyg

(5002)
‘[e 39 >200peg

(aeak) Joyany

‘uoldUNy SANNDIXT] °§ d|qeL

Australian & New Zealand Journal of Psychiatry, 58(6)



ANZJP Articles

484

(panunuo))

SN :@2uasaud HyD 03 9InqLiIUod 30U pIp UonIqIyul doo.ls ‘9z 0 =p
‘200°0 =9 :9duasaud Hy] 03 paInqliuod Aljiqe SuluJed| [ensiA padnpay
SN Ile :HVIN-ASS SA HVd-ASS sA HYD-dss uoniqiyut doo.g g Suiajos

wsajqo.d/3uluoseau ‘SuiuJes] [equaA ‘9due|idiA/uonuale ‘paads Suissado.y
SN ‘HVd-dsS sA HvVD-dsS

yT 1=P ‘100°0 > 9 :HVIN-ASS > HVd-ASS

vT 1=P ‘100°0 > 9 :HVIN-ASS > HVYD-ASS

:3uiuaes| [ensip

SN I ‘HVIN-dSS sA HV1-AdssS
:3uluosead 10eaIsqe | DY @2uadijjaul pigiowaud | YvN

SN [[& :92u3s3.d HyD 3U3.und 03 3INGLIIUOD I0U PIP [0.J3U0D A103IqIyul
OND 8 2duaJa)ia3ul 03 ANAnisuas ‘Suiwwe.do.ud Jojow gy ‘paads
Buissadoud g5 ‘uonuaNe [BNSIA - | 1 ‘AjIqIxaly 9ARIUS0D dooaag

T1°0=P ‘ov0°0=9
:92uasa.d HyD 01 paangliauod Suiyiys-19s g- | |1 padnpay

SN ‘HVDN-ASS sA HYD-ass :paads 3uissaco.d 55

SN II®
:paads Jojow-[enidadiad DS ‘UONIDUNY BAIINIDXD | SOAA ‘SUIJIYS-13S

g- 1Al ‘Uonualle [BnsiA - W1 ‘uoniqiyui doons X ,AII9ASS HY

SN I[B ‘HVIN
SA HY :s9[easqns 2ouagijja3ul ‘OiawyiLie x Adeandde Suipead ‘Buijjads
/3unim Jojow ‘Suissado.d [ensiA ‘jo.aauod/paads Jojow :gNN]

4€£0°0 > @ :(HV4N-dSS) 34314-pa3.104 > P32.40j-Uou > 3y3|-pad.o]
SN :(HV4-AsS) p2.0j-uou sA 1yS14-pa2.0} SA 1J3|-pad.104
:xapul Ayjeasie]

SN IIE :(y2ums 1inwins
03 A1a8ewl ‘Yo3ims AuaSewl 03 [NWS) SJ0UId % 8 (Y2IIMS I[nwins o
Auagew ‘Yoams AuaSewl 03 InwiIs) dwil uondead X Aduanbayy HyD

90°1 =P ‘S0°0 > d :.uonua1e [ensiA ‘A1jiqeIda3Iap 1 X phousnbay HyD |

SN |[e :22uasaud

HVD ©3 93nqgLiauod jou pip 3ujuosead X uonuale ‘paads Suissado.d
SN 4309 :HYDN-ASS SA HYD-ASS :3uluosea. pue uoiuany
1L°0=P ‘920°0=9 :HVDN-ASS > HVYD-ASS :p33ds Buissado.g

synsay

JoYa0/uolissa.day
s1seauod dnoun)

s)seaauod dnoun)

310
Juolssauday

s)se.aau0d dnour)

suoneRJIoD)

s)se.3u0d dnoun)

S$1SeJJuod n_JOLMV

LSUOIE[3.I0D)

SUONE[RJI0D)

Y10
Juolssauday
s3se.au0d dnoun)

sasAjeuy

1593 doo.aag

3uiajos wajqoud

/3uluoseau xg ‘Suluies| [ensiA ‘Sululed] [BqUIA
‘2oue|i8iA/uonualie ‘paads 3uissadoud gHDIA

(1)
>{S€) UoNesLIo3a1eY) 33 (Y|A]) USARI JO SIDLIEL

(L¥VN) 3523 Buipea. 3jnpe [euoneN

(DND) se1 05-0N-05) 38 3dUB.IS4I)UI

03 AnAnisuas ‘Suiuwesoud Jojow gy

1591 doo.ng

(Ss@) uonmnsqns joquiks 2131p

‘a8 v 2ed (1N 1) 3593 Bupfew |read |||-SIVAA

(SsQ) uonmnsqns joquiAs 1P |II-SIVAA

(D5) Buipod joquids 33Ip Y-SIVAA
(LSDAA) 3593 8uinJIOS pJed UISUODSIAA

g8 v 3ed (LIN1) >ses Supjew jrea)
1591 doo.ng

sa[easqns gNINT

(w8ipeJed uonualie) 3sa3 Sulualsi| dnROYdIQ

(uonuaie) >sey A3|IqIX3]} 924NOS [eNSIA

1s9)
vucmrcx_o.twa SNONUIUOD [BNSIA SJouuoD)

saeasqns Sujuoseau
2 uonuale ‘paads Suissadoud gHDIA

3se3 aAnIudoD)

(o¥) HYIN-Ass
(£€) Hvd-ass
(9%) HvD-ass

(€1) HYIN-ass
(61) HV1-ass

(#%) HYDN-ass
(9%) HvD-ass

(#¥) HYDN-ass
(9%) HvD-ass

(02) zos

(07) HVIN
(01) HV

(£1) HV4N-ass
(€€) Hv4-ass

(s1) zos

(1€) HvD>-ass

(1)
HVDN-dss
(#9) HvD-ass

(u) sdnougy

(0207) e 3@ Yoo

(8661) Aojodod
pue uosdwoy |

(£107) ‘e 32 1PPIS

(9102) 'e 32 1ppIS

(9002)
‘[e 39 B2O0Y

(1861)
‘e 39 AeydLy

(s107)
‘e 39 849q@T]

(8107)
‘e 32 xnekoje]

(€100
e 39 I

(8107)
‘e 39 supjus|

(4eaA) aoyany

(penunuo)) g 3|qeL

Australian & New Zealand Journal of Psychiatry, 58(6)



485

Bell et al.

(9007 “Ie 39 SJ493BAA) SHY JO 3X23U0D 2Y3 Ul S3DIP Alowaw
IX33U0D pue uonIqIyul Jo 3dudjeAd.d pauiquiod dy3 Suluiwexa Juiod BIep O3 JUBAS|RU SB 242Y papN|dul dse "d|qel SULIOIIUOW S2UNO0S 3YJ Ul PIPN|IUI DISM 3{SE) IXDIUOT) U0} AIOWD|] dY3 WOy BIRp AseWilids

*$3583U03 dnoJZ OJU| PRUBIUS JOU BUSM $B40DS 3S3Y) SN ‘UBIW [0J43UOD AU3I[B3Y WO (S)UOIIRIASP PJBPUEIS T—| JO SIDSP JUBYI-3AOQR MOYS 30U PIP HYIN-ZDS,

"9dUBW.I0IRd [BUOIUSIIE J2100d 23BDIPUl SRU0DS JBYSIY SI2YM d|qelieA dARIUSOD),

‘P3IdR.IX3 JOU S3|qRlIeA HY [ed130jouswouayd SUIAJOAUL SINSaJ [BUOIIPPY/,

‘(doyane Aq auedyiusis, se paynuapl) paiiodad 10U [9A3]/aNBA 9dUBDHIUSIS,

‘P 5,U8Y0D) IB|ND[ED O3 3|qRUM 'O|q.|IBAR JOU SUOIIRIASP P.JBPUERIS PUB SUBSLU ‘SON[BA ZIS 3199447,

*(AJuo jo13uod Ayajesy sA Hy [ed1ul]d "9°1) 9|qe|ieA. eIep J1j199ds-Hy Ou 01 anp Pa1Iwo sisesauod dno.s [BUOnIPpY,

‘s3uipuyy auediIudis-uou (N U0} pog ul paasi| a4 (§0°0 > d) sduipuyy auedyiudig

‘paiidads asimIayl0 ssajun ‘AjpAndadsau ‘9ouewIo)Iad Joliadns pue A11I9ASS pasea.dul 91edIpul $3403s Uoniudod pue Hy JaY3iH °s3]qelieA JuBAd|a. SUIMO||0) sasayaua.ed Ul palsi| S4B SUOIIIPUOD dSB] 910N
‘PaSIA. %@ UORIP3 PJIY3 ‘sa[eds

2oua81|[23u] INPY JBISYIIAA “Y-SIVAA B 1II-SIVAA ‘A1233eg 2A1IUSOY) snsuasuor) sariey gD ‘A4a11eg [edi8ojoydAsdoanay exjsedgaN-eLInT (gNNT ‘A19138q JUSWISSISSE [BIUOI] gV SUONDIARIGGD HSD |
‘PaWLIUOD 3q

30U P|NOd WLIOJ dNJI S| Ul JUSWISSISSE JO uoneIudW|dwi 3yl JBYI USAIS ‘SaUNSEaW PaJaIsIulWpe JO sawedyownl [ed1dA3 wody pajejodeaixa Jou d4om saduaJajul sniels ‘Lindiquie jo ased ay3 uj “suoildriosap
JusWaJnseaw ul sioyane Aq payidads Apdijdxe saweajawil ay3 01 SUIpJOddE Pa||2QE| SEM SNIBIS HY PRIJB.IIXD J0U dJ9M (payidads 1ou Aljepow AJosuas 'a'1) sniels uolneuldN|jey, [elauas Aq paulap
sdnouny *(g107 “Ie 39 349q@7) peaasul (HY4N) 2uanbauj-uou, pue (Hy4) auanbaly, se paquasap sdnoud yam ‘Ajdde Jou pip suoniuyap asayl yaiym Joy Apnis auo sem a4ay] ‘(paiydads jou swesppwi)
suonreuN|jey AJoapne ou (HyN ‘suoneurdn|jey Aioapne ased :Hyd ‘suoneudn|iey A1olipne Jo A101siy swnsyl| ou :Hy N ‘(Pa4nsesw 10u AJ101sIy SWisl|) suoneuldN|ey AJ0IPNE JUS.IND OU :HYDN
‘(pay1aads 10u swedjowi) Juasaad suoneudn|ey AJ1olpne :Hy ‘(PSJNSEaW 30U SNIBIS JUSJIND) SUOKEBUIDN|[RY AJOIIPNE SWIIRY| :HY T ‘SUonBUIdN|BY AIOIPNE USIIND (HYD SnID1s uonpupnypy Aioypny
‘Ajuo smeis Hy o1 SuipJodde

paj|aqe| 249m sa|qelier/sdnous ‘suoyine Aq papiaoad Jou sem uopew.Iojul J1IsouSelp 3U3YAA “sisouSelp wnuidads-eluaaydoziyds (S USPJOSIP 9AIdRYB-0ZIYds :QYS ‘BludJydoziyds iz :sasouspig

78°0=p ‘10°0>d

‘(ueaw DH wouj UOREIASP p.epUEls + 7) HYDON-ZDS < HVD-ZDS
79°0=P ‘100°0>9

‘(uesw DH wouy uoneIASP pepuels + |) HYDN-ZDS < HVYD-ZDS
APYsp

AJowaw 1x93U0d | DA 8 uoniqyul D] /1LDSH Y3m sauedidied %
L0'1=P‘10°0>d

:(UBAW DH WO} UOIIRIASP PUBPUTIS + 7) HYDN-ZDS < HVD-ZDS

s(1LDIW) Ise3 31x23u0d Joj Auowa |y

) HVIN-ZDS

S¥'1=P ‘1000>d (Wion (44
:(UBSW DH WO.) UCIIBIASP P.JepUBlS + |) HYDN-ZDS < HVYD-ZDS SILIOWAW JUBAS[.I A|3US.JND JO UonIqIyu| HVDON'ZDS (9002)
2PYIP uonIqIyul WIDI/LDSH Ym saueddiaed 94 siseaauod dnour) (1DSH) 2591 uonajdwod ssua3uas SuljdeH (61) HVYD-ZDS ‘[& 39 SU9IBAA
SN Y209 :(Suiuies)
MaU) swiee 3s[e) |J|D] %8 (92udl[es MO)) sJodld | DSH X AIISASS HY (WIDI)
€6°0=P ‘10°0 > d :uonIqIyuI swiiefe 3sje} “W|D |, X AIIRASS HY | SOIIOWRW JUBAS[LI A3US1ND JO UORIqIYY| (£000)
17°0=P 10°0 > d :(3au31[es y31y) s40443 1DSH |, X AIAIS HY |, LSUOIEB[3.110D) (1DSH) 2592 uonajdwod aduaiuas SuljheH (o) 708 ‘& 19 SUSIBAA

s)|nsay

sas[euy d|se1 aAudoD)

(u) sdnougy

(4eaA) Joyany

(penunuod) °g ajqeL

Australian & New Zealand Journal of Psychiatry, 58(6)



ANZJP Articles

486

(panunuo))

SN :UOIIBDLIIUSPI 323)Je ‘ADBINDDE % X AILIDASS HYD

SN :UOIBUIWIIDSIP SUOI SANIYYE ‘13110D % X AIIBASS HYD

LL°0=P ‘100°0 > 9 :(3usauod-suoy

8uNd1uOd) UONEIIUBP! USIUOD BANIBYE 9IDUI0D 9 4 X AIISASS HYD |
0L°0=P ‘100°0 > d :(3ua3u0>

-2U03 3UNIDIJUOD) UOIEDYIIUSP! SUOY SARIBYE 123100 % 4 X AUISASS HYD |
S9°0=P

“100°0 > d :UOREIYIIUSPI BUOI BANIBYE 9IDUI0D 9 4 X AILISARS _.w<oU !

450°0 > d :(pes se |nyea} ‘|nyresy se Addey)

HVYIN-QVS/ZDS < HYD-AVS/ZDS :PRI13uspIsiW 9% ‘spunos ansindulj-uoN
SN |[e :(jeanau/Aisue/pes) HyIN-QVS/ZDS SA HVYD-AVS/ZDS

:65°0=P ‘50°0 > 9 :(jnpeey) HYIN-AVS/ZDS >HVD-AVvSs/ZOS

LE'0=P ‘50°0 > d :(Addey) HyIN-QVS/ZDS > HVYD-AVS/ZDS

:0§°0=P ‘50°0 > 9 :(j£203) HYIN-AVS/ZDS > HVD-AVS/ZDS

11291402 9 ‘Spunos 21sindul|-UoN|

SN [[e :(s300ye

I18) HYIN-QVS/ZDS SA HYD-AVS/ZDS 3uized Aisuaiul ‘Aposo.id aAndayy
SN |[e :(s32244e 42430 |[&) HYIN-AVS/ZDS SA HYD-AVvs/ZDS

€5°0=P ‘§0°0 > d :(K18ue) HYIN-AVS/ZDS > HVD-AVS/ZDS

12294402 9 ‘Aposoud aAndayy

450°0 > g :(A43ue se |nyresy ‘Addey se |njresy

‘Addey se pes) HYTIN-QVS/ZDS < HYD-QVS/ZDS :PRyRudpisiu % YANVA
SN :(s303ye ||e + s998)) HYIN-AVS/ZDS SA HYD-AVS/ZDS

SN Y30q :(A18ue/Addey + Aposo.d) HYIN-AVS/ZDS SA HYD-AVS/ZDS
:§T'0=P ‘S0°0 > d :(jnp1ed) + Aposoud) HyIN-AVS/ZDS > HVYD-AVS/ZDS
20L°0=P ‘50°0 > d :(pes + Aposoud) HYIN-AVS/ZDS > HVD-AVS/ZDS
97'0=P ‘S50°0 > d :(jle42A0 + Aposoud) HYIN-AVS/ZDS > HVD-AVS/ZDS
3294403 % ,<>Z<D

SN
IIe :(je1anau/pa.eds/pes/Addey) HYIN-QVS/ZDS SA HY1-QVS/ZDS AuAnisuag

SN 4209 :HYDN-ZDS SA HYD-ZDS :seiq asuodsa.l g Aanisuss

s)nsay

,SUONE|24I0D)

,SUONE|2.440D)

sseauod dnouo)

sseaauod dnouo)

S3seJjuod n_JOLmv

sasA[euy

>|SB) UOIIEDNIIUSPI
[e1oe} [eUOIOWT

$15919Ns
Aposoud aAndaye ] vD

sy|sey
punos snsin3uij-uou
2 Aposo.ud aAndayy
$1s91gns uoissa.adxa
[e1oey % Aposoud
SAIS3YE VANYA

>|se3 Aposo.ud ARy

dsel
uod33p [euUBIS 2.uN1SA5)

>se1 aAusoD)

(€20) HVD-ZDS (8107) Ie 3@ yeys

(€100

(801) ass [e 39 ||9sSOY

(07) HYIN-AVS/ZDS (5002)
(07) HYD-AVs/zDS  Apunog pue ||ossoy
(S1) HYIN-aVS/ZDs (€100
(61) HY1-AVs/zDs [e 32 ug|ydEdLY

(T€) HVYDN-ZDS
(87) HYD-ZzDS  (8007) '|e 3@ 199ng

(u) sdnouo (4eak) doyany

‘uonu3od [epos pue 3uissadoud uonowy 9 ajqel

Australian & New Zealand Journal of Psychiatry, 58(6)



487

Bell et al.

SN Y309 ‘HVIN
-AdVdg SA HY1-aVvdg :(uoissaudxa [eide} ‘@uoa diposoud) Adeandde uoniugoday

€6°0=P ‘T0°0=9 :SHYD ©3 P2INqLI3u0d 3403s Suisi[eIudW padNpay

SN :92uasaJd Hy 03 93nqLIIUOd J0U pIp UoRIU30d [e1D0S
SN ‘HYIN-ASS SA HVd-ASS SA HYD-ASS 21095 uoniugod [e120g

SN :(je3nau /Addey) HyDN-AQVYDZD/ZDS SA HVYD-AVS/ZDS

#9°0=P ‘90°0=4d :(je3nau se pes) HYDN-AVIZD/ZDS >HVI-AVvS/ZDS
:payIUSPISILA %

:£9°0=P

‘900°0 =9 :(|[e42A0) HYDN-AVIZD/ZDS > HVD-AVS/ZDS 3291100 %

s)nsay

*(Ajuo |o.au0d Ayajeay sA Hy [e21Ul]d> "9°1) S|qe[ieA. BIBp J1j199ds-Hy Ou 01 anp panwo siseJauod dnous [euonippy,

‘P 5,UBYOD) 2IB|ND[RD O3 3|qRUM "3|GE.|IBAR JOU SUOIIRIASP PJBPUERIS PUE SUBSW ‘SIN[BA SZIS 309447,
*SUOIIBIASP P.EpUBIS PUE SUBSW WO} PAIE[NJ[ED P S,USYOD) "3|qE|IBAB JOU SIN[BA IZIS 1097,
*s3uipuly auedIIUSIS-UOU GN| "IUO} p|oq ul palsl| 3.4 (§0°0 > d) sSuipuy auedyudig
"paydads asimIa10 ssajun ‘AjpAndadsad ‘@duewiopad Joliadns pue A1119A9s paseaUdul 1edIpuUl S340S UONIUS0d pue HY J9Y3iH "S9|qELIBA JUBAS|D. SUIMO]||O} SasaIuaIed Ul pals]| 9Je SUONIPUOD st 10N
*A4913g 9AIUSOD) SNSUISUOD) SILNE (DN ‘T AOBINDDY [BQUSAUON JO SIsA|euy dnsoudelq WANVA ‘WaIsAS Sunsa | 9AN3YY dAIsUaYaIdwon) S| D) SUOIDIAIGGD XSD |

"PAWLIJUOD 3G JOU P[NOD WL.IO) dNJI S| Ul

JUBWSSIsSE Jo uoneuawa|dwi 3Y3 Jey3 USAIS ‘sUNseaW PaJISIUIWIPE JO saweRwil [ed1dA3 wouy paiejode.ixs Jou SUaM sadudIjul sniels ‘AinSiquie o ased ay3 u| 'suondiidsap Juswaansesw ul sioyine Aq
paydads Apidijdxe saweayawin aya 03 3ulpJ0dde Paj|aqe| SeM SNIBIS HY "PRIDBIIXD 10U 949M (palyidads 1ou Alljepows Alosuds "9°1) sniels uoneudn|fey, [etauad Aq pauyap sdnods *(paydads Jou swedpwi)
suoneudn|ey A1olpne ou (HyN ‘suoneunn|jey Aiolipne ised :Hyd ‘suoieuidn|jey A1o3lpne jo AJ1oisiy awnaj| ou (Hy N ‘(pa.4nseaw jou A103sly swi3ajl|) suoneudn|iey AI0pNe 3Ua.4and ou (HyDN
‘(paydads 10u swelswn) ussaud suoneudN|ey A1olpne (Hy ‘(PSJNSESW 10U SNIEIS JUS.LIND) suoleuIdN|[eyY AJO3IPNE SWISY (HY ‘SUOBUIDN|[BY AIOIIPNE JUSLIND (HYD) :SNIDIS uonpubn|py Aloypny

"Ajuo snieas Hy 031 SuIpJodde. pa||aqe| 949m sd|qelieA/sdnoud

‘saoyane Aq papiroad Jou sem uonew.ioyul d13souselp I3YAA ‘sisouSelp wn.aidads-eiuaaydoziyss :(SS ‘USPIOSIp 3A1IIDYE-0ZIYIS (QYS ‘eludaydoziyds 170§ USpJosip dAndye-sejodiq :qQydg sesouspig

s3se.auod dnoun)

Jayio/uolssa.say

Jay3o/uolssa.say
s3seJ3uod dnoun)

siseaauod dnoun)

sashjeuy

1591
uonudoda. uopowy

>jse3 SunuiHy

a[easqns
uonu3od [e120s gHDIA

dsel
Buissadoud oiposo.y

>|Se3 JAl

(€1) HYIN-avdg
(£1) HV1-avdg

(o¥) Z25

(o¥) HVIN-Ass
(££) Hvd-ass
(9%) HVD-ass

(67) HYDN-AVS/ZDS
(8€) HYD-AVSs/ZDs

(u) sdnou

(5100
NRER ENIEY 4

(8000)
._N 19 r_wwm_EwLw\/

(0207) 1232 Yoo

(£007) ‘e 3° ®OYS
(4eaA) Joyany

(penunuod) °9 ajqeL

Australian & New Zealand Journal of Psychiatry, 58(6)



488

ANZJP Articles

Table 7. Proportion of studies per cognitive domain within each quality range.

Number of
Cognitive domain studies Low (%)
Overall 90 21
Perceptual decision-making 30 30
and imagery
Source-monitoring and 28 25

context memory
General memory 29 14

Language organisation, 14 14
processing and production

Executive function 23 26

Emotion processing and 9 22
social cognition

General memory. The general memory domain examined
the retention of auditory and visual information, held across
the short- and long-term, assessed via recall and recogni-
tion retrieval methods. Working memory paradigms were
also included. In many instances, source-monitoring tasks
involved a recognition component (e.g. identification of
‘new’ stimuli), and these results are reflected here. Key
variables included the accuracy and error rate of recognised
information, capacity of recall or working memory and
composite memory scores reflecting overall performance
on subtests (see Table 3). Significant results suggested an
association between AH presence/severity and greater dif-
ficulties with: recall memory span (d=0.58-0.90), recogni-
tion capacity or bias (d=1.01-1.45), and working memory
(d=0.54-1.07). In addition, AH severity was observed as a
predictor of picture (d=1.01-0.77) and word list (d=0.90—
0.98) recognition abilities, while working memory also pre-
dicted AH presence/severity (B=0.61).

Language processing, production and hemispheric organisa-
tion. This domain related to the processing and production
of spoken language. The former is commonly examined
via dichotic listening paradigms and considered within the
context of a hemispheric organisation framework. A later-
ality index was often provided, reflecting the relative accu-
racy of detected input within the left and right ears.
Language processing was also examined via broader mea-
sures of comprehension (e.g. higher order and integrative
language processes). With respect the production of spo-
ken language, key variables included verbal fluency and
speech samples analysed for markers of coherence (see
Table 4). Significant results suggested an association
between AH presence/severity and a reduction in: left-
hemispheric lateralisation for speech processing (d=0.39—
0.91), verbal fluency and coherence (¢=0.77-1.01), and

Moderate (%) High (%) Very high (%)
29 18 32

43 7 20

18 21 36

24 21 41

7 29 50

30.5 13 30.5

Il 335 335

language comprehension capacity (d=0.48-1.15). Con-
versely, one study found increased verbal coherence in
those with lifetime AHs, relative to those without, citing
thought disorder within clinical control groups as a possi-
ble contributor (Thompson and Copolov, 1998). In addi-
tion, metaphor processing ability (d=0.87) and semantic
fluency (d=0.49) were observed as predictors of AH
severity and presence, respectively.

Executive function. More ‘general’ processes were grouped
to form an executive function domain. This included pro-
cesses such as inhibition, set-shifting, attention, processing
speed and reasoning. These constructs were frequently
measured as part of an overarching battery of neurocogni-
tive tests, with each process represented by a particular sub-
test or a composite subscale score (see Table 5). Significant
results suggested an association between AH presence/
severity and reduced capacities across: inhibition (¢=0.71-
1.45) and attention (d=1.06-1.42). Additional isolated
findings indicated associations between AH presence/
severity and reduced: processing speed* (d=0.71-0.98),
vocabulary (¢=0.86) and visual learning (d=1.24). AH
presence was also observed as a predictor of visual atten-
tion (d=0.49) and set-shifting (d=0.48), while AH severity
was seen to predict inhibition (4=0.63). Similarly, set-
shifting (d=0.12) and visual learning (4=0.26) were
observed as predictors of AH presence.

Emotion processing and social cognition. The emotion pro-
cessing and social cognition domain related to the recogni-
tion of affect across multiple forms (e.g. facial expression,
prosodic tone), and inference of others’ state of mind or
emotional perspective. Key variables included accuracy
and sensitivity in the detection and differentiation of pre-
sented emotions, as well as composite scores for broad

Australian & New Zealand Journal of Psychiatry, 58(6)



Bell et al.

489

social processing (see Table 6). Significant results sug-
gested an association between AH presence/severity and
greater difficulties in the accurate detection of emotional
expression (d=0.25-0.77), with variation across specific
emotions. In addition, ‘mentalising ability’ was observed as
a predictor of AH presence (d=0.93).

Quality assessment

The proportion of quality ratings per cognitive domain are
shown in TABLE7Table 7. For studies ranked the highest in
quality, average checklist scores yielded similarly high
rankings (4+) for all but the AH definition item (~3.5). For
studies ranked the lowest in quality, average checklist
scores were lowest for diagnostic status measurement, AH
measurement and selection of controls (1-3). Regarding
AH-specific language, 81% of studies demonstrated con-
sistency across aims, methods and inferences, and these
were relatively evenly spread across the domains. Of the
studies which conducted group contrasts (#=56) and cor-
relations (n=35), 36% and 69% of these reported at least 20
participants per group/analysis, respectively. A breakdown
of studies reporting 20+ cases® for group contrasts, per
cognitive domain, is as follows: emotion processing and
social cognition (67%), executive function (55%), language
function (50%), perceptual decision-making and imagery
(43%), general memory (32%) and source-monitoring/con-
text memory (11%).

Discussion
Summary of findings

The current review offered a novel perspective by system-
atically summarising task-based measures of cognition
across a broad range of domains, specifically relating to
clinical AHs. Cognitive sub-domains with the highest fre-
quency of reported significant findings suggested that AHs
were associated with reduced sensitivity/accuracy for sig-
nal-noise discrimination and biases towards liberal
responding for ambiguous stimuli, source-monitoring con-
fusion for temporal order and self-other origin, reduced
working memory capacity and reduced language coher-
ency/fluency. Signal detection difficulties were noted for
both auditory and visual stimuli and yielded medium-to-
large effects. Challenges in distinguishing and remember-
ing the temporal presentation order and self-other source
of stimuli, along with reduced working memory capacity,
yielded medium-to-large effects and were generally con-
sistent with previous meta-analyses (Brookwell etal.,
2013; Damiani etal.,, 2022; Waters etal., 2012b). In
instances where the direction of self—other source attribu-
tion was distinguished, AHs were associated with a ten-
dency to misattribute self-generated stimuli (e.g. thoughts,
speech, actions) to an external source, but not vice versa.

Finally, medium-to-large effects were observed for reduced
speech coherence, and to a lesser extent, verbal fluency.
This was generally in line with prior integrative reviews,
except for some sub-domains outlined below (e.g. Seal
et al., 2004; Upthegrove et al., 2016; Waters et al., 2012a).

Primarily mixed findings, due to inconsistent results
across outcome variables, were found for the monitoring of
spatial context, language comprehension and hemispheric
organisation. Notably, language comprehension demon-
strated limited cohesion as a cognitive construct (e.g. meta-
phor processing, lexical competition, serial linguistic
expectation; Hoffman et al., 1999; Siddi et al., 2016; Titone
and Levy, 2004), while spatial context monitoring comprised
only two studies. For hemispheric organisation of language
function, variables extracted from dichotic listening tasks
were interpreted inconsistently, thus undermining the
strength of inferences made in some cases. While our find-
ings offer less robust support for language lateralisation than
previous reviews (Ocklenburg et al., 2013), our approach to
screening AH measurement led to a narrowed selection of
eligible data, likely accounting for discrepancies.

The sub-domains with predominantly non-significant
associations to AHs were stimulus sensory feature discrimi-
nation, imagery vividness or illusion susceptibility, source-
monitoring for internal events and external stimuli form,
recognition and recall memory abilities, executive function,
and processing of emotion and social cues. These results are
consistent with previous accounts cautioning the relevance
of mental imagery aberrations to AHs (Seal et al., 2004).
While the past literature has suggested a possible role for
sensory feature discrimination (McKay etal., 2000;
McLachlan et al., 2013), and cognitive inhibition (Badcock
and Hugdahl, 2014), these ideas were not well supported by
the current empirical results. However, it is also noted that
sub-components of these functions (e.g. automatic vs inten-
tional and cognitive vs behavioural inhibition), which may
yield distinct findings, were not examined here. Although
broad summaries of executive function and AHs are yet to
be provided, our observation of limited significant findings
were mostly consistent with recent empirical conclusions
(e.g. Toh et al., 2020). Given that a critical portion of litera-
ture was omitted from this review due to a lack of methodo-
logical specificity to AHs, the absence of substantial
evidence noted in respect to the above cognitive sub-
domains does not necessarily disconfirm the relevance of
these processes, but rather highlights the need for further
methodological rigour in validating such inferences. That
said, it is important that the proportion of non-significant
results, spanning many of the cognitive sub-domains (Figure
2), are not overlooked. Similarly, the issue of publication
bias should be acknowledged, as non-significant findings
may often not be retained/accepted for publication.

Quality assessment of studies indicated a breadth of
rankings, with no clear differences across the cognitive
domains. Studies of lower quality ranking exhibited the
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most difficulty in measuring diagnostic status and AH
experiences, along with employing appropriate selection
methods for control groups. Studies ranked the highest in
quality still demonstrated difficulty in AH definition, rela-
tive to the other methodological considerations. Notably,
just over a third of studies employing group contrasts
reported a minimum of 20+ cases per group;® with difficul-
ties in reaching this threshold most frequently observed in
the source-monitoring literature.

Key take-home messages

Distinguishing AHs from diagnostic categories. A primary
methodological concern was the lack of distinction
between AHs and broader psychiatric diagnoses. Investi-
gating cognitive profiles linked to clinical AHs with refer-
ence to a clinical (i.e. schizophrenia-spectrum diagnosis
with no AH history) vs non-clinical (i.e. no major psychi-
atric history) control groups could reasonably be expected
to yield distinct findings. Yet limited consideration for
this issue has been offered in empirical studies. We chose
to include only data which contrasted the presence and
absence of AHs in the context of a psychiatric diagnosis.
This was done with view that non-clinical control com-
parisons could not adequately distinguish AHs from
broader diagnostic profiles. As a result, group contrast
data for 25 retained studies were wholly excluded.
Although these studies identified AHs as a variable of
interest, appropriate methodological adjustments were not
afforded. Subsequently, in some cases, differences can be
seen between the original interpretations offered by
authors, who drew on diagnostic-based contrasts to sub-
stantiate findings, and our interpretation of available sec-
ondary AH-specific data (e.g. follow-up symptom-based
correlations). Furthermore, effectively isolating AHs
from broader diagnoses is made increasingly difficult
given the high level of comorbidity observed between
schizophrenia and other conditions, such as depression or
post-traumatic stress (Buckley et al., 2009). Thus, even if
the presence/absence of AHs is examined exclusively
within clinical samples, a range of different symptom pro-
files (e.g. mood state, trauma history, delusional ideation)
may also interact with cognition. Yet, feasibly accounting
for a large set of psychological factors presents quite a
challenge. Our quality assessment found that approxi-
mately half of the included studies attempted to control
for extraneous factor(s) as part of their analyses, while
slightly over a third accounted for this by either matching,
or examining the presence of statistical differences in,
participant groups for key clinical variable(s). Consider-
ing the application of symptom dimensions on a broader
scale, the relevance of transdiagnostic and continuum-
based research is noted (e.g. De Leede-Smith and Barkus,
2013; Waters et al., 2012a). Notably, a transdiagnostic
overview of cognitive research was not possible here, due

to a lack available studies examining AHs beyond the
schizophrenia-spectrum; thus, demonstrating a notable
gap within the literature.

Distinguishing AHs from related experiences. The measures
employed to confirm or quantify the experience of AHs
were vast, and in some instances, utilised in ways that failed
to isolate AHs from broader psychosis symptomatology or
cross-modality hallucination experiences. For example,
gold-standard assessments, such as the Positive and Nega-
tive Syndrome Scale (PANSS; Kay et al., 1987) and Scale
for the Assessment of Positive Symptoms (SAPS;
Andreasen, 1984) were utilised frequently. While these
measures offer good validity when employed in their
intended form, they do not quantify the experience of hal-
lucinations of an auditory nature specifically, unless rele-
vant items are selected, or scoring is adapted accordingly.
While many excluded studies provided aims and inferences
in line with their employed methodology, a proportion
offered interpretations in relation to AHs, despite a lack of
methodological alignment. Notably, several of these studies
represent seminal investigations which have been readily
adopted by the field and informed theoretical models. A key
driver may be the tendency to interchange the terms ‘hallu-
cinations’ and ‘auditory hallucinations’ in academic lan-
guage. Historically, AHs have received most attention, and
as our recognition of hallucinations across the range of
senses evolves (McCarthy-Jones et al., 2017), appropriate
use of terminology and ensuing assessment measures, has
lagged (Toh etal., 2019). While many studies exhibiting
these discrepancies were screened out, ~20% of retained
studies displayed inconsistencies in AH-specific terminol-
ogy employed across aims, methodology and inferences.

Distinguishing variations in AH status. Many studies explored
current, as opposed to lifetime or past AH experiences.
Importantly, the presence of current/past AHs were often
reported without consideration for, or measurement of,
alternate timeframes. This highlights the potential for group
overlap, and consequently difficulties in effectively isolat-
ing state from trait profiles. Similarly, there was much
between-study variation in the definition of timeframes.
For example, current AHs ranged from endorsement during
testing, to confirmation over preceding weeks or even
months. Similarly, while lifetime presence of AHs was
sometimes guided by criteria, such as a specified number of
episodes, this was not always the case. Furthermore, a nota-
ble portion of studies did not explicitly specify the time-
period of interest when examining AHs. Longitudinal
research has suggested that some cognitive profiles linked
to schizophrenia may endure over time, while others dem-
onstrate fluctuations (Heilbronner et al., 2016; Szoke et al.,
2008). Yet, only six included studies directly compared
variations in AH status, with source-monitoring and lan-
guage lateralisation tentatively suggested as state markers.
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Theoretical implications

Much debate remains with respect to the theoretical con-
ceptualisation of AHs as a form of intrusive memory
(Waters et al., 2006), inner speech (Jones and Fernyhough,
2007), or environmental cues attributed heightened sali-
ence/attention (Dodgson and Gordon, 2009; Kapur, 2003).
However, given that no single cognitive mechanism solely
informs each theoretical model, a multidimensional per-
spective is required. Hence, we found it useful to consider
the current results in the context of broader cognitive
frameworks, as discussed below.

Of the cognitive sub-domains identified within this
review, those most substantially associated with AHs
included reduced sensitivity/accuracy for signal-noise dis-
crimination, and increased expectation biases for sensory
input under conditions of ambiguity. These trends can be
understood within a predictive coding framework, which
emphasises the aberrant weighting of prior beliefs against
incoming stimuli (Corlett et al., 2019; Sterzer et al., 2018).
Similarly, excitatory—inhibitory models suggest that imbal-
ances in the activation of bottom—up vs top—down neural
networks may cause these two streams to reverberate and
become misinterpreted as one another (i.e. circular infer-
ence), thus rendering an individual susceptible to anoma-
lous perceptions (Jardri and Denéve, 2013). Yet in the
current review, task-based measures of candidate top—down
functions (e.g. attentional control, inhibition, strong
imagery) exhibited limited associations to AHs. However,
much of the literature pertaining to inhibitory cognitive
control, as measured by the dichotic listening task, was
excluded from our synthesis due to non-AH-specific
methodology.

Also associated with AHs in the current review were dif-
ficulties in distinguishing the self-other source and tempo-
ral presentation order of given events, along with reduced
working memory capacity. These trends sit coherently
within the self-monitoring framework, which proposes that
individuals with AHs may exhibit greater difficulties in
identifying with self-generated information (Waters et al.,
2012b). Several functions have been hypothesised to under-
pin self-monitoring difficulties, including the ability to reg-
ister the sensorimotor consequences of one’s actions at a
neurological level (Ford and Mathalon, 2005), and the
capacity to bind contextual cues with events in memory
(Waters et al., 2004). It is possible that difficulties in the
accurate encoding of relevant temporal cues may render the
later recollection of events in memory as fragmented, and
thus intrusive and foreign to oneself (Hardy, 2017; Steel,
2015). This notion applies to current cognitive perspectives
of AHs in the context of trauma (McCarthy-Jones and
Longden, 2016). It is worth acknowledging theoretical over-
lap, in that ‘low-level’ motor/sensory processing and ‘higher
order’ expectations, posited to underpin the above frame-
works, likely occur in conjunction. Consequently, due to its

integrative perspective, the predictive coding account has
recently been employed as a means of reconciling these
concepts (Griffin and Fletcher, 2017; Thakkar et al., 2021).

Clinical implications and developments

Psychological interventions for distressing AHs commonly
focus on shifting individuals’ perceptions of, and relation-
ships with, their voices; in addition to enhancing adaptive
responses and coping strategies. Yet, there is a need to iden-
tify key processes of therapeutic change, rather than con-
tinuing to compare the efficacy of broad therapeutic
frameworks (Thomas et al., 2014). Cognitive remediation
programmes, which aim to improve functions such as
memory, attention and verbal learning in individuals with
schizophrenia-spectrum diagnoses (Wykes etal., 2011),
have limited application to AHs, with mixed findings to
date (Fiszdon etal., 2005; Thomas et al., 2018). Thus,
ongoing cognitive research which considers the above pur-
suits is warranted; and several distinctions could be made
to support clinical relevance. Namely, some processes have
been hypothesised as implicated in the emergence of AHs
(e.g. self-monitoring and context memory), while others
may be more relevant to the phenomenology of such expe-
riences (e.g. affective processing, perceptual expectation
bias) (Waters et al., 2012a). Despite not being feasible for
synthesis here, six out of the 101 studies meeting our initial
inclusion criteria reported investigations between phenom-
enological characteristics of AHs and cognitive function.
Thus, further examination of AH mainfestations (e.g.
valence, distress, controllability), beyond presence, could
be of value. Similarly, differentiating between developmen-
tal and maintenance factors, as demonstrated within delu-
sion literature (e.g. Freeman, 2016), may support the
advancement of cognitive interventions relevant to the pre-
vention, and alleviation, of distressing AHs, respectively.
Future studies considering AH onset and chronicity would
be well positioned to build on these ideas.

Given this review was restricted to AH presence/severity,
it is acknowledged that cognitive processes associated with
common therapeutic targets — such as levels of associated
distress — have not been captured here. However, possible
mechanisms of therapeutic change, aligning to the results of
this review, could include targeting the accurate detection
and anticipation of sensory input, identification with self-
generated events, and integration of contextual memory
cues. For example, imagery rescripting protocols, which
aim to re-contextualise voice-related memories by meeting
client needs and providing a corrective emotional experi-
ence, are hypothesised to target source-memory and context
integration (Paulik etal., 2019). Evaluation of objective
cognitive change markers, alongside the tracking of AH
presentation and/or distress, pre- and post-intervention,
could facilitate more direct links between cognitive mecha-
nisms and key therapeutic outcomes.
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Limitations and scope

There are several limitations within the current system-
atic review. Given the number of studies identified
(n=22,391), stage one screening was completed by a sin-
gle author, posing the possibility of missed records.
Furthermore, the range of summarised cognitive mecha-
nisms have, in many instances, been assessed with a
breadth of novel behavioural paradigms. A key example
is the operationalisation of internal—external source-mon-
itoring, represented by memory for self (read/imagined)
vs other (heard) words; differentiation of self vs other
distorted speech; recognition of self-speech feedback
delay; and recollection of learned words (other-presented)
vs extra-list intrusions (self-originating errors). This ren-
dered the definition of valid constructs, and development
of broader cognitive themes, quite challenging, and over-
lap was inevitable. Given the scope of data, we chose to
focus on methodological concerns regarding the meas-
urement of AHs, cutting across studies, rather than prov-
ing a detailed critique of cognitive tasks. However,
variation in task parameters can be seen in the results,
and thus, some cognitive mechanisms may benefit from
refinement. A range of stimulus presentation forms were
also present. Conceptually, this assumes cognitive mech-
anisms to be modality-general in nature, and while we
did not consider this in detail, further clarification is
required to support such assumptions (Fernyhough,
2019). Importantly, the direction of relationships between
cognition and AHs remains unconfirmed, and while dif-
ficulties are often inferred as mechanisms for AHs, they
may also reflect by-products of such experiences. In
addition, the status of antipsychotic medication use
within study samples was not assessed during quality
assessment or data extraction, due to inconsistent report-
ing of, and/or statistically controlling for, this informa-
tion. However, antipsychotic medication use is recognised
a possible confounding factor when examining cognitive
performance (Haddad et al., 2023).

In contrasting the relative evidence supporting each cog-
nitive mechanism, we focused on the proportion of signifi-
cant results reported for each, as presented by the original
authors. In some instances, a notable proportion of non-
significant findings were also present (e.g. just under 50%
internal-external source-monitoring studies), and thus,
appropriate caution should be exercised when interpreting
overall trends. It is also recognised that not all investiga-
tions can be attributed equal weighting, due to methodo-
logical concerns and sample size limitations. Nevertheless,
this review offered a nuanced summary of a highly hetero-
geneous dataset, providing important insights into
the methodological landscape of this field. Alternative
approaches to synthesis (e.g. meta-analysis) could com-
plement these findings in future. Finally, empirical evi-
dence supporting theoretical AH models have emerged
from various lines of investigation, extending beyond the

behavioural paradigms examined (e.g. electrophysiology,
brain-imaging). Thus, while limited evidence was noted for
some models, inspection of complimentary research
streams may provide alternative conclusions.

Recommendations for future research

Recommendations for future research are focused on three
areas: expanding, and matching for, the broader psycho-
logical context; measuring the timeframe of hallucinatory
experiences; and specifying the sensory modality in which
they emerge. Given that AHs emerge within a range of
psychological conditions and the wider population (De
Leede-Smith and Barkus, 2013; Sommer et al., 2010), the
utility of transdiagnostic investigation is noted. With
respect to expanding the psychological context of this
research, cognitive investigations into the healthy AH con-
tinuum are progressing (e.g. Moseley et al., 2022), yet
studies of this nature beyond schizophrenia-spectrum
diagnoses are lacking. Phenomenological research exam-
ining hallucinations in the context of trauma are abundant
and have begun to draw theoretical links with psychosis
(McCarthy-Jones and Longden, 2016). However, at this
stage, complementary task-based cognitive investigations
warrant further attention, as do related conditions, such as
borderline personality disorder. To this end, efforts should
be made to match groups on psychological profiles where
possible, with and without AHs, so that distinctions from
related experiences can be made.

Explicitly defining and measuring the timeframe of
AHs is also recommended, to allow for inferences regard-
ing state vs trait cognitive markers. Importantly, links
between proposed cognitive functions and current AHs do
not, in isolation, confirm their role as a state marker.
Rather, appropriate contrasts with past AHs are required,
to identify the potential for cognitive change in conjunc-
tion with AH remission. Ideally, longitudinal investiga-
tion would be most revealing, although cross-sectional
examination of AH status variations may provide a more
feasible option. It is acknowledged that quantifying the
status of complex phenomena, such as AHs, is difficult,
given the need for arbitrary boundaries. Therefore, trans-
parent reporting of AH measurement parameters is imper-
ative in aiding cross-study comparisons. Going forward,
the utilisation of measures which specifically examine
hallucinations across each of the respective senses, rather
than collapsing these diverse experiences into a single
item, is advised. Subsequently, care must be taken when
forming inferences regarding each sensory modality, so as
to not form unfounded cross-modal conclusions.
Appropriate measurement of these experiences will not
only provide clarity within the AH literature, but also
inform much needed investigations into the cognitive
underpinnings of hallucinations beyond the auditory
modality (Toh et al., 2019).
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Conclusion

The current review highlighted the breadth and complexity
of research examining cognition in the context of AHs.
Difficulties in signal detection/expectation, self-other-
source and temporal context monitoring, working memory,
and language fluency, exhibited the most consistent links to
AHs. Conceptually, these functions align with predictive
coding and self-monitoring frameworks, and theoretical
overlap is acknowledged. A lack of specificity regarding the
sensory modality of hallucinatory experiences measured, as
well as the common use of diagnostic-based comparisons,
were of primary concern. Thus, we noted discrepancies
between some theoretical AH models and corresponding
empirical evidence. Finally, we recommended the extension
of this research into broader transdiagnostic and healthy
populations, in conjunction with relevant therapeutic inter-
vention, to advance the field in a meaningful way.
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Notes

1. Records were excluded if samples and analyses duplicated
those reported in prior publications.

2. Given its prevalence, working memory was considered sepa-
rately in the ‘general memory’ table.

3. Nine studies were not included in sample size/characteristic
calculations due to sample duplication. In this case, studies
with the largest auditory hallucination (AH)-specific samples
were considered.

4. While it is acknowledged that processing speed is not typi-
cally defined as an executive function, it is an important
associated process and was therefore considered within this
domain.

5. While a cut-off of 20+ cases is ultimately an arbitrary repre-
sentation of sample size adequacy, it is reflective of typical
sample sizes within this body of literature and allowed for
observation of sample size trends and limitations.

6.  Asimple contrast (independent groups #-test) with two groups
of 20 participants provides 80% power to detect effect sizes
of d=0.8 or larger. It is reasonable to assume that associa-
tions between AH and cognition are likely to be smaller than
this, so it is critical that future studies recruit larger sample
sizes or justify their decision to detect only effect sizes of this
magnitude.
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