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Abstract

Background and objectives

People who experience auditory hallucinations tenghow weak reality discrimination
skills, so that they misattribute internal, selihgeated events to an external, non-self source.
We examined whether inducing negative affect inthga/oung adults would increase their
tendency to make external misattributions on atyediscrimination task.

Methods

Participantsl=54) received one of three mood inductions (onétipestwo negative) and
then performed an auditory signal detection tasksess reality discrimination.

Results

Participants who received either of the two negatnuctions made more false alarms, but
not more hits, than participants who received tatral induction, indicating that negative
affect makes participants more likely to misatttéinternal, self-generated events to an
external, non-self source.

Limitations

These findings are drawn from an analogue sampteresearch that examines whether
negative affect also impairs reality discriminatiarpatients who experience auditory
hallucinations is required.

Conclusions

These findings show that negative affect disrugsdity discrimination and suggest one way

in which negative affect may lead to hallucinatexperiences.

Keywords:reality discrimination; signal detection; self-mtmming; hallucinations; negative

affect



1. Introduction

The process of differentiating between interndf;generated events and external,
non-self-generated events is sometimes referrad teality monitoring (Bentall, 1990) or
reality discrimination (Varese, Barkus, & Bent&11; here we will use the latter term, as
the term reality monitoring is more often usedonrge memory research, e.g., Johnson &
Raye, 1981). Cognitive models of auditory hallutioras (AH) suggest that AH occur when
internal events (e.g., intrusive thoughts, inneregih) are misattributed to an external agent
(e.g., Bentall, 1990; Frith, 1992; Hoffman, 198Blus, patients who experience AH should
show weak reality discrimination abilities. One wayvhich reality discrimination abilities
are commonly measured in patients with AH is thioag auditory signal detection task
(SDT,; e.qg., Barkus, Stirling, Hopkins, McKie, & L&y 2007). In the SDT, participants must
try to detect a signal (typically one second oftredunon-emotional speech) in an ambiguous
auditory stimulus (typically five seconds of whiteise). On some trials the speech is present,
on other trials the speech is absent. Reality discation errors occur when a participant
makes a false alarm—that is, when they perceivedp® be present in the white noise
when it is absent. Presumably, when a false alaeurs, participants have mistaken their
internal, self-generated representation of thedpés the external, ‘real’ speech. Consistent
with current models, when performing a SDT, pasemho experience AH show an
externalizing bias, whereby they are more likebrtltontrols to report that speech is present
in the noise, even when it is absent (e.g., Be&t&lade, 1985; Varese et al., 2012;
Vercammen, de Haan, & Aleman, 2008; Brookwell, B#n& Varese, 2012).

At present, it is unclear why people who experieAeeshow this externalizing bias.
Studies that have examined the antecedents oetagd AH may suggest some variables
that elicit this bias, as presumably problems alitgdiscrimination peak at times when a

person experiences an AH. In Nayani and David’96)%tudy of the phenomenology of



AH, the majority of voice-hearers reported that edorm of negative affect preceded the
onset of hallucinationg hese findings have been supported by studiehthet employed
experience sampling methods (ESM), which can askesantecedents and correlates of
psychotic experiences in “the flow of daily lifeMyin-Germeys & van Os, 2007, p. 411). In
one ESM study, participants reported that AH tentdeatccur in the context of negative
affect (Delespaul, de Vries, & van Os, 2002). Intaotly, as these cross-sectional
associations might reflect the influence of AH upoood, Delespaul et al. (2002) also
reported that negative affect increased beforetiset of AH. This suggests that negative
affect may play a causal role in the developmetdf As noted by Freeman and Garety
(2003), while a number of authors have proposetdrthgative affect may play a role in the
development of AH, these accounts tend to foculsam affect influences the content or
appraisal of AH (e.g., Morrison, 1998), rather tleermhow affect might modulate the
cognitive processes that can trigger AH. Theréhsrefore, no theoretical account of how
emotion might influence reality discrimination, reory account of how emotion might
influence apparently related processes such asmexlitoring.

Feelings of loneliness may also modulate realisgiinination. Loneliness is the
perception that one’s interpersonal relationshipsuasatisfying (Peplau & Perlman, 1982),
and it has been shown to be related to, but disftiom, depression and other forms of
negative affect (Cacioppo et al., 2006). For exan@hcioppo et al. (2006) reported that
factor analysis of questionnaire items that asdepsession and loneliness load onto two
separate, but correlated factors. Psychotic patieate reported that feelings of loneliness
(Delespaul et al., 2002) or being alone (Nayani &id, 1996; Tarrier, 1987) precede the
onset of AH. Feelings of loneliness tend to ehigh levels of negative affect (Cacioppo,
Hawkley, & Thisted, 2010) and this may be one wawhich loneliness affects reality

discrimination. However, it is possible that loneks also influences reality discrimination



through an additional mechanism. Hoffman (2007)graposed that social isolation (a
concept related, but not identical, to lonelinse® de Jong Gierveld, 1998) can lead to a bias
where a person begins to attribute social meammph-social events and that, in this way,
social isolation might play a causal role in thgelepment of AH. For example, high levels
of isolation, or intense feelings of lonelinessghtiencourage an internal, self-generated
event, such as inner speech, to be misinterpratat axternal, social event (i.e., as speech
directed at you by another person) and this ernamettribution could form the basis of an
AH. Through this bias, as well as by eliciting niegmaffect, loneliness may make a person
struggle to differentiate internal, self-generdienn external, other-generated events.
Therefore, in this study we examined whether expentally-induced feelings of
loneliness, or negative affect more generally, dalpair participants’ reality discrimination
abilities. A mood induction procedure that has beeately used to examine the impact of
loneliness on social cognition (e.g., by Picketiydher, & Knowles, 2004) was employed to
do this. In this procedure, three inductions aedudll involve participants recalling and
writing about an autobiographical memory. One iriguncrequires participants to write about
their journey from home to the laboratory and aimslicit a neutral mood. One induction
involves participants recalling a time when theilethat an academic task; this has been
shown to elicit negative affect (Pickett et al.02Q The third induction involves participants
recalling a time when they felt intensely lonelyistmanipulation has been shown to elicit
negative affect and feelings of loneliness (Cheilliaths, Fitness, & Newton, 2008; Pickett
et al., 2004). In previous studies, the lonelinedsiction has influenced a variety of
behaviors related to social cognition (such asqagprocessing and a desire to listen to the
disclosure of emotional information by friends)t khe failure induction has not influenced
these behaviors (Hackenbracht & Gasper, 2013; Riekal., 2004). These findings have

been used to support arguments that feelings efiloass elicit a set of cognitive biases



independent of negative affect. Employing this gesn the present study allowed us to
examine whether there was any effect of negatifexabn reality discrimination, and to
explore the possibility of an effect of feelingslofeliness on reality discrimination that
could be either (a) independent of negative affétte failure induction did not influence
reality discrimination, or (b) in addition to neyat affect, if the failure induction influenced
reality discrimination, but to a smaller extentrildid the loneliness induction.

In the SDT, several different parameters can beutated. These include hits (trials
where participants correctly report that speech pvasent in the white noise), false alarms
(trials where participants incorrectly report tepeech was present in the white noise),
sensitivity (which indicates participants’ ability discriminate between trials when speech is
present and trials when speech is absent), andnssgbias (which indicates participants’
tendency, across all trials, towards respondinggbeaech is present in the noise). We
predicted that participants who received the twgatige inductions would make more false
alarms, but not more hits, than participants whoireed the neutral induction. This pattern
of results should correspond to lower levels osgesity and a more liberal response bias in
participants who received the two negative indungiomm comparison to participants who
received the neutral induction. We also predicted participants who received the
loneliness induction would make more false alamhesnonstrate lower sensitivity, and show
a more liberal response bias on the SDT than [gaatits who received the failure induction,
as the loneliness induction could elicit an incesimsexternal misattributions via both
negative affect and the bias described by Hoffn2807).

2. Method
2.1 Participants
Participants were 54 university students (45 womesggn age = 22.08 yea&) =

5.9), who received course credit in return forithiene. Participants were native English



speakers, had normal (or corrected-to-normal) misamd had no history of hearing
problems.
2.2 Mood induction

The mood induction described in study two of Pitkétl. (2004) was employed
here. Participants were randomly assigned to otlereé induction groups: a loneliness
induction, a failure induction, and a neutral ingloie. In the loneliness induction, participants
were asked to recall and write down an accounttowhe when they felt intensely lonely. In
the failure induction, participants were askedetcatl and write down an account of a time
when they experienced an academic failure. In éwral induction, participants were asked
to recall and write down an account of their joyrt@the department that day. Participants
were asked to spend a minimum of five minutes am@mum of eight minutes on this
task. Participants who completed the task in lleas five minutes were asked to try to recall
more details about their recalled event, and tbevabout these details. Previous studies have
reported that the failure induction effectivelycél negative affect and that the lonely
induction effectively elicits both negative affestd feelings of loneliness (Bernstein, Young,
Brown, Sacco, & Claypool, 2008; Chen et al., 20@&ner, DeWall, Baumeister & Schaller,
2007; Pickett et al., 2004; Wilkowski, RobinsonF&iesen, 2009).
2.3 Reality discrimination task

A signal detection task (SDT) similar to that désed by Barkus et al. (2007) was
employed to assess reality discrimination. Thik tamsisted of 60 trials, with each trial
consisting of five seconds of white noise. In 3él$; one second of speech was presented in
the white noise. In the remaining 24 trials, noegiewas presented. In 12 of the trials when
speech was presented, the speech was clearly auldibthe remaining 24 trials, the speech
was presented at an auditory threshold. This tlotdskas determined prior to the start of

testing by establishing the volume of speech tlest perceived by 50% of a small sample (



=11) of participants who were in the same ageeasjthe experimental participants. The
stimuli for the speech were prepared from a recgydif an adult reading a piece of non-
fictional prose in an emotionally neutral tone. Twee one second segments of speech were
taken from this recording. Each segment of speeahresented once at the clearly audible
volume and twice at the auditory threshold voluiitee task was presented to participants on
a laptop computer via the experiment software EaB12.0. Participants listened to the task
stimuli using standard Sony headphones and resdonde button press at the end of each
trial.

The number of hits (trials where participants ccitsereported that speech had been
present in the white noise) and false alarms §trdiere participants incorrectly reported that
speech had been present in the white noise) magartigipants were recorded. A greater
number of false alarms indicated weaker realitgrihisination skills. Sensitivity was
assessed by calculatidg which is found by subtracting thescore of the false alarm rate
from thez-score of the hit rate. Highet values indicate greater ability to discriminate
between trials where speech was present and spescbsent. Response bias was assessed
by calculating nonparametrit; as described in Barkus et al. (2007). Nonparaog@ian
vary from 1 to -1. Values near to 1 indicate a numeservative response bias (i.e., a bias
towards responding that the speech is absentyalnds further from 1 indicate a more
liberal response bias (i.e., a bias towards regpgrttiat the speech is present).

2.4 Additional measures and rating of recalled meeso

Participants were also asked to complete the UCGIn&liness scale (Russell, 1996)
and the Hospital Anxiety and Depression Scale (HAD§mond & Snaith, 1983). Inclusion
of these measures allowed us to examine whether Were pre-existing group differences in

loneliness, depression, or anxiety, and if sootatrol for these differences.



Following Pickett et al. (2004), to assess theatifeness of the mood inductions,
participants rated how positive or negative thalled event was (1 wery negative7 =very
positive, the valence of the mood that was generateddallneg the event (1 wery
negative 7 =very positivg, and how the event made them feel about themsélvevery
bad about myself7 =very good about mysgliGiven that the failure and the loneliness
inductions were meant to elicit similar levels efgative affect, it was predicted that there
would be no significant differences in participamé&tings of how negative the failure and the
loneliness memories were, of the valence of thechgamerated by recalling the failure and
the loneliness memories, and of how bad they fuathemselves after recalling the failure
and the loneliness memories. However, we expebtgdite ratings provided by participants
who completed the neutral induction would diffearfr the ratings provided by participants
who completed the failure and the loneliness induast

In addition, two independent raters, who were btmthe study’s hypotheses,
provided ratings of the emotions described in tleenories. Each rater was asked to read the
memory and rate to what extent the person who whatenemory had felt distressed, upset,
isolated, disappointed, embarrassed, and longh&isituation they described. For each
descriptor, the rater responded on a 5-point Likeale (1 =very slightly or not at ajI5 =
extremely. The raters’ responses for ‘distressed’ and ‘tipgere summed, as were the
responses for ‘disappointed’ and ‘embarrassed’ ,taadesponses for ‘isolated’ and ‘lonely’.
Inter-rater reliability was established by calcuigtcorrelation coefficients for these three
variables. Correlations between their ratings af loistressed and upset< .80,p < .001),
of how disappointed and embarrassed (75,p < .001), and of how isolated and lonedy=(
.88,p <.001) participants felt in the memories indicktieat there were acceptable levels of
inter-rater reliability. The responses of the twters were summed, so that for these three

variables, total ratings could range from 4 tolR@as predicted that (a) the two negative



memories would be rated as describing events thderthe participant feel more distressed
and upset than the neutral memories, (b) thataiheré memories would be rated as
describing events that made the participant feeendesappointed and embarrassed than in
the neutral and loneliness memories, and (c) tieatdaneliness memories would be rated as
describing events that made the participant feeenmsmlated and lonely than the neutral and
failure memories.
2.5 Procedure

The study was approved by a departmental ethicsrtbe® and was conducted in
accordance with the principles of the DeclaratibHelsinki. To avoid the demand
characteristics associated with some mood indusfisee Buchwald, Strack, & Coyne,
1981), participants were deceived about the trupgae of this study. The study was
advertised as research examining links between mespecificity and auditory processing.
On arrival at the laboratory, this was reiteratat] participants were told that they would
perform the ‘memory specificity task’ first, th&is task would involve recalling a memory
and writing about it in as much detail as possiatel that an auditory processing task would
then be completed. Participants then completed af & practice trials for the SDT, to
ensure that they understood the task and thatcawlgl tolerate the white noise. They were
presented with two trials where the speech wagslglaadible in the white noise, followed by
two trials where the speech was presented at atoauthreshold, and then two trials where
the speech was absent. After completing the peattials, participants confirmed that they
could tolerate the white noise and were informeaualvhat type of trials had been
presented.

After providing consent, participants were rea@taos instructions about the type of
memory they were to recall. Participants who wessgned to the failure or loneliness

induction, but could not recall a time when thely ifletensely lonely, or a time when they felt



they had failed at an academic task, were re-asdigmthe neutral induction. Four
participants were re-assigned from the failure atdun and five participants were re-
assigned from the loneliness induction. Followinogpletion of the SDT, participants were
presented with the self-report measures. Followmgpletion of these measures, participants
were informed that they had been deceived aboutileepurpose of the study, were asked
whether they suspected that they had been deceawmddyere fully debriefed. None of the
participants guessed the true nature of the sfliggy were then invited to ‘repair’ their
mood by watching a short clip of their choice framariety of comedy television series.
2.6 Statistical analysis

Data were analysed using SPSS version 20. Geirfteredces were assessed uding
tests. A series of one-way ANOVAs were used toyaeathe features of the recalled
memories and to investigate the effect of the maddctions. Where appropriate, ANOVA
was followed by planned contrasts. In all instantes first contrast was between mean
scores in the neutral group versus the combinedsnefathe two negative induction groups,
with the second contrast between the means obthed and loneliness groups.
3. Results
3.1 Loneliness, depression, and anxiety

Mean scores for loneliness, depression, and anaretpresented in Table 1. Group
differences in levels of depression, anxiety, amliness were not significant (&Hvalues
< 1.5, allp-values > .24) and so these variables are notderesi in any of the subsequent
analysis.
3.2 Gender differences

Given the unbalanced nature of the sample, we iigatsd the influence of gender on
number of false alarms, number of hds,andg values. When looking at the whole sample,

gender differences were not significant (allalues > .14), except for a trend level difference
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ind, t(52) =1.74p =.09,d = 0.62. Men = 1.80,SD= 0.54) had marginally highe¥

values than did womem = 1.45,SD = 0.56). However, this difference appears to be a
function of the large proportion of men (five ohe) who were assigned to the neutral group.
When gender differences were examined within easbdhinduction group, there were no
differences between men and women gatalues > .28). Gender is not, therefore, consilere
in the subsequent analyses.

3.3 Analysis of recalled memories and manipulatioeck

The amount of time spent on recalling and writibgt a memory did not differ
between the three induction group$2, 53) = 1.70p = .19. However, the number of words
written by participants in the three induction guewid differ,F(2, 53) = 3.79p = .03.
Participants in the neutral group wrote the mostdsqV = 231.11,SD = 40.89), followed
by participants in the lonely groum(= 196.50,SD = 57.25), with participants in the failure
group writing the fewest word$4(= 191.61 SD = 40.76). Planned contrasts revealed that the
neutral group wrote fewer words than participantthie two negative induction51) =
2.73,p=.01,d = 0.75. The difference in number of words writtertween the failure and
loneliness groups was not significat(gl) = 0.31p = .76,d = 0.01. Given that there was no
reason to believe that the number of words padidip wrote would influence their reality
discrimination abilities, this variable was not saered in subsequent analyses.

Mean scores for the self-report manipulation chexzles are presented in Table 1.
One-way ANOVA revealed significant group differeader memory valencé;(2, 51), =
12.43,p < .001, for mood after recal(2, 51), = 15.26p < .001, and at the trend level, for
how participants felt about themselves after re€4f, 51), = 3.12p = .06. Planned
contrasts showed that participants in the two megatduction groups rated the memory
they recalled as more negative than did the ppéids in the neutral induction groufh1) =

4.90,p <.001,d = 1.20, but that differences between the ratingderby participants in the
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failure and loneliness inductions did not reachistiaal significancet(51) = 0.82p=.42,d
= 0.32. Planned contrasts showed that participaritee two negative induction groups rated
their mood as more negative after having recalhedrtemory than did the participants in the
neutral induction grouf(51) = 5.51p <.001,d = 1.29, but that differences between the
ratings made by participants in the failure anceloress inductions did not reach statistical
significance(51) = 0.34p =.73,d = 0.09. Planned contrasts showed that particgiarthe
two negative induction groups reported feeling veabout themselves after having recalled
the memory than did the participants in the neutidliction groupt(51) = 2.45p=.02,d =
0.68, but that differences between the ratings nbgdwarticipants in the failure and
loneliness inductions did not reach statisticahgigance,t(51) = 0.16p = .88,d = 0.05.

Mean scores for the blind ratings of participami&mories are also presented in
Table 1. One-way ANOVA revealed significant grouffestences for how distressed and
upset participants appeared to have fR, 51), = 60.14p < .001, for how disappointed and
embarrassed participants appeared to havé(2]t51), = 75.46p < .001, and for how
isolated and lonely participants appeared to haltgH(2, 51), = 30.23p < .001. Planned
contrasts revealed that participants were rateppsaring more distressed and upset in the
two negative memories than they did in the neutraiory,t(51) = 10.85p < .001,d = 1.74,
but that differences between participants in tmelimess and failure condition did not reach
statistical significance for this variabl¢51) = 1.63p = .11,d = 0.47. Planned contrasts
revealed that participants were rated as appearorg disappointed and embarrassed in the
two negative memories than they did in the neutraiory,t(51) = 7.15p < .001,d = 1.42,
and that participants appeared more disappointde@arbarrassed in the failure memory than
they did in the loneliness memot{51) = 3.07p =.003,d = 0.78. Finally, planned contrasts
revealed that participants were rated as appearorg isolated and lonely in the two

negative memories than they did in the neutral ngnmi1) = 8.10p <.001,d=1.20, and
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that participants appeared more isolated and langlye loneliness memory than they did in
the failure memoryt(51) = 9.24p <.001,d = 1.56.
3.4 SDT performance

Descriptive statistics for the measures of SDTqentince are shown in Table 1.
There was a main effect of induction on the nundfdalse alarms participants mad2,

51) = 3.83p = .03. Patrticipants in the failure group maderttust false alarms, followed by
participants in the loneliness group, with par@eifs in the neutral group making the fewest
false alarms. Planned contrasts revealed thateh&al group made fewer false alarms than
participants in the two negative inductiot(1) = 2.45p = .02,d = 0.75. The difference in
number of false alarms between the failure andliioegs groups was not significatl) =
1.29,p =.20,d = 0.39, and was in the direction opposite to gratlicted. In contrast, with
respect to number of hits, there was no effechdfiction,F(2, 51) = 0.49p = .62.

There was a main effect of inductiond@nF(2, 51) = 4.88p = .01.d’ values were
lowest in the failure group, followed by the lomalss group, witll' values highest in the
neutral group. Planned contrasts revealeddhatas higher in the neutral group than the two
negative inductiong(51) = 2.72p = .01,d = 0.73. The difference id’ between the failure
and loneliness groups was not significbfl) = 1.54p = .13,d = 0.51. Again, this
difference was in the direction opposite to tha&dicted (I’ values were predicted to be
lower in the loneliness group).

Finally, at the trend level, there was a main gfééenduction org, F(2, 51) = 3.02p
= .06.p values were lowest in the failure group, followmdthe loneliness group, wigh
values highest in the neutral group. Planned cetgr@vealed thg was higher in the neutral
group than the two negative inductiot(1) = 2.32p = .02,d = 0.65. The difference

between the failure and loneliness groups wasigoifeantt(51) = 0.80p = .42,d = 0.27.
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Again, this difference was in the direction oppesd that predicted’(values were predicted
to be lower in the loneliness group).
4. Discussion

The present study set out to examine whether axpetally-induced negative affect
and feelings of loneliness could elicit an extamiat) bias when participants performed a
reality discrimination task. Participants who reeei either of the negative inductions made
more external misattributions than did participamt® received a neutral mood induction.
Importantly, the negative inductions did not appgeampair participants’ performance in all
aspects of the task. That is, participants whoivedehe two negative inductions made the
same number of hits as did participants who reckilie neutral induction. This indicates
that the negative inductions did not impair papieits’ ability to detect a signal when it was
present, but that they specifically made participavere more likely to misattribute internal,
self-generated events to an external, non-selicgour

If it is assumed that a person’s reality discriniimraskills are weakest, and that they
are most likely to make an external misattribut@intimes when they experience AH, these
findings can be considered consistent with a nurobstudies. Nayani and David (1996),
Tarrier (1987), and Delespaul et al. (2002) hal/esplorted that some form of negative affect
tends to occur around the onset of AH. While Nayami David’'s and Tarrier’s studies relied
on retrospective reporting, Delespaul et al.’s E&i¥h provided evidence that anxiety
precedes the onset of AH, suggesting that negaftfeet plays a causal role in the day-to-day
onset of AH in voice-hearers. The present findiagsconsistent with this suggestion, and
indicate one mechanism by which negative affectazarse AH. It is possible that negative
affect might lead to AH through other mechanismg.(dy increasing the likelihood that a
person will experience intrusive, unpleasant thasigfat are difficult to identify as internal,

self-generated events), and future research stexalchine whether this is the case.
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More broadly, by demonstrating that negative afédicits a bias considered to be
important in the development of AH, these findiage consistent with approaches that have
emphasized the importance of affective problenteéndevelopment of psychotic
experiences (Freeman & Garety, 2003). These appesge.g., Garety, Kuipers, Fowler,
Freeman, & Bebbington, 2001) typically focus onwsey in which emotion may influence
the content of AH (e.g., depression may cause sopdp hear a voice telling them that they
are worthless) or on the way in which a personardp to a hallucinatory experience (e.g.,
anxiety may cause a person to respond to a thiegteaice in a fearful, subordinate
manner). The present study, however, suggestsnbse accounts should also consider the
possibility that emotional problems may elicit thiases that help to trigger AH.

Given that reality discrimination problems are tbuto underlie AH, our results
might be interpreted as suggesting that wheneperson experiences negative affect, they
are likely to experience AH. This, however, seemigkaly. It seems more plausible that AH
occur in the presence of a number of predisposintpfs. That is, AH may only occur when
a person who has a trait-like weakness in realggranination, experiences both high levels
of negative affect, which act to exacerbate thificdlties with reality discrimination, and
intrusive cognitions, which tend to be difficultittentify as self-generated (Bentall, 2003).
This account is consistent with the findings of pinesent study, with experience sampling
data (e.g., Delespaul et al., 2002), and with eurcegnitive models of AH (Waters, Badock,
Michie, & Mayberry, 2006).

The lack of any specific effect of the lonelinesguction on reality discrimination
performance could be considered to be inconsistghtHoffman’s (2007) suggestion that
social isolation might play a role in the developmnef AH. Hoffman has argued that social
isolation creates a bias so that a person willrbemattribute social meaning to non-social

events. Given the associations between lonelinegsecial isolation (e.g., Golden, Conroy,
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Bruce, Denihan, Greene, Kirby, & Lawlor, 2009)séems likely that loneliness will
encourage a person to attribute social meaningtesocial events. And, given that internal,
self-generated events tend to be non-social wiikereal, non-self-generated events may
often be social (e.g., they may be instances afrengerson talking to you), we predicted
that loneliness would elicit an externalizing bid#hile participants who received the
loneliness induction did make more external migaitrons than participants who received
the neutral induction, they did not make more exkmisattributions than participants who
received the failure induction, suggesting thalifgs of loneliness do not elicit an
externalizing bias independent of negative affeécould be argued that this is simply a
result of employing an ineffective loneliness indoie. However, this induction has been
used successfully in a range of studies to ekatihgs of loneliness and a set of biases
associated with high levels of loneliness (e.gercCéat al., 2008; Wilkowski et al., 2009). In
addition, in the present study, using two indepehdaters who were blind to the study’s
hypotheses, we showed that participants in thdiless condition recalled situations that
featured higher levels of loneliness and isolatlan did participants in either of the two
other conditions. Thus, it seems unlikely thatltdreliness induction was ineffectivieather,
given that Hoffman'’s hypothesis focuses on objecsgcial isolation, rather than feelings of
isolation or loneliness, it is possible that onlgracedure that involves isolating participants
from human contact, rather than simply asking themecall a time when they felt isolated
from others, would elicit the kind of bias Hoffmédascribed. Future research should thus
examine the effects of social isolation on realitscrimination and other aspects of self-
monitoring.

Negative affect may have elicited an externalidias in this study through a number
of different mechanisms. One possibility is thabdoeality discrimination abilities rely upon

intact working memory, that negative affect inteefewith working memory capacity, and in
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this way impairs reality discrimination. This inpeetation is suggested by research showing
that (a) participants are less likely to identifigmselves as the agent of an action (and so will
presumably be more likely to display an externalizbias) when working memory load is
increased (Hon, Poh, & Soon, 2013), and (b) negatifect reduces working memory
capacity (Elzinga & Roelofs, 2005; Schoofs, Pre&sg/olf, 2008). Research that examines
whether impairments in working memory mediate tfiece of negative affect on reality
discrimination is required.

One limitation of the present study was the wawimch participants were allocated
to a mood induction condition, as this was non-cemdor a sub-group of participants. Nine
participants who were randomly assigned to oné@two negative inductions were unable
to recall a time when they had experienced an ac&dailure or when they had experienced
intense feelings of loneliness, and so were rezatéd to the neutral condition. While it
seems unlikely that the reality discrimination aigis of these participants will have differed
from the reality discrimination abilities of therpaipants who were able to complete the
negative inductions, it remains a possibility. Resk that examines the question investigated
here, but that employs an induction that is noh&tdble to this kind of problem (e.g.,

Robinson & Sahakian, 2009), would be helpful.
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Tablel

Descriptive statistics for all study variables

Neutral Failure Loneliness

Reality discrimination performance

Mean number of false alarms (SD) 3.22 (3.51) 7.17 (4.64) 5.33 (4.50)

Mean number of hits (SD) 24.44 (3.17) 25.67 (3.01) 25.11 (4.75)

Meand’ (SD) 1.79 (0.56) 1.23 (0.55) 1.50 (0.49)

Meang (SD) 0.46 (0.44) 0.12 (0.37) 0.23 (0.48)
Ancillary measures

Mean loneliness (SD) 39.50 (7.57) 37.28 (8.13) 387536)

Mean depression (SD) 5.17 (4.05) 4.17 (2.83) 3.33 (2.66)

Mean anxiety (SD) 9.33 (4.64) 8.61 (3.45) 8.33(4.43)
Manipulation checks — Self-reports

Mean memory valence (SD) 4.70 (1.05) 2.17 (0.87) 8310.75)

Mean mood after recall (SD) 5.03 (1.13) 3.43 (1.01) 3.23(0.82)

Mean felt about self after recall (SD) 453 (0.82) 3.43(0.90) 3.73 (0.98)
Manipulation checks — Blind ratings

Distressed and upset mean (SD) 5.06 (1.83) 12.99) 3 14.44 (2.57)

Embarrassed and disappointed mean (SD) 4.06 (0.24)11.61 (3.94) 8.61 (3.20)

Lonely and isolated mean (SD) 4.06 (0.24) 6.44 (4.34) 15.67 (2.82)
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Fig. 1. Mean (a) number of false alarms, (b), number of,Hit),d’ and (d)f in the three

mood induction groups.

23



~~
£
=
o

V)
E 8
(qv]
T
3
qc—_56
s
g .4
&
>
-
=
q)2
S
0

Neutral

Failure

Loneliness



False Alarms

Hits

Neutral
3.22
0.83

Neutral
24.44
0.75

Neutral
1.79
0.13

Neutral
0.46
0.1

Failure
7.17
1.09

Failure
25.67
0.71

Failure
1.23
0.13

Failure
0.12
0.09

Loneliness
5.33
1.08

Loneliness
25.11
1.12

Loneliness
1.5
0.12

Loneliness
0.24
0.11

False Alarms

Hits



Control Group
3.22
0.83

Control Group
24.44
0.75

Control Group
1.79
0.13

Control Group
0.46
0.1

Induction Groups
6.25
0.66

Induction Groups
25.39
0.77

Induction Groups
1.365
0.09

Induction Groups
0.18
0.07



(b) 30 -
28 -
@
£
S 26 - l
2 l
£ l
= 24 - 1
-
®
(D)
>
22 -
20

Neutral Failure Loneliness



False Alarms

Hits

Neutral
3.22
0.83

Neutral
24.44
0.75

Neutral
1.79
0.13

Neutral
0.46
0.1

Failure
7.17
1.09

Failure
25.67
0.71

Failure
1.23
0.13

Failure
0.12
0.09

Loneliness
5.33
1.08

Loneliness
25.11
1.12

Loneliness
1.5
0.12

Loneliness
0.24
0.11

False Alarms

Hits



Control Group
3.22
0.83

Control Group
24.44
0.75

Control Group
1.79
0.13

Control Group
0.46
0.1

Induction Groups
6.25
0.66

Induction Groups
25.39
0.77

Induction Groups
1.365
0.09

Induction Groups
0.18
0.07



Mean d'

1.6

1.2

0.8

0.4

Neutral

Failure

Loneliness



False Alarms

Hits

Neutral
3.22
0.83

Neutral
24.44
0.75

Neutral
1.79
0.13

Neutral
0.46
0.1

Failure
7.17
1.09

Failure
25.67
0.71

Failure
1.23
0.13

Failure
0.12
0.09

Loneliness
5.33
1.08

Loneliness
25.11
1.12

Loneliness
1.5
0.12

Loneliness
0.24
0.11

False Alarms

Hits



Control Group
3.22
0.83

Control Group
24.44
0.75

Control Group
1.79
0.13

Control Group
0.46
0.1

Induction Groups
6.25
0.66

Induction Groups
25.39
0.77

Induction Groups
1.365
0.09

Induction Groups
0.18
0.07



d 1-

0.8 -

0.6 -

Mean 8

0.4 -

0.2 -

Neutral Failure Loneliness



False Alarms

Hits

Neutral
3.22
0.83

Neutral
24.44
0.75

Neutral
1.79
0.13

Neutral
0.46
0.1

Failure
7.17
1.09

Failure
25.67
0.71

Failure
1.23
0.13

Failure
0.12
0.09

Loneliness
5.33
1.08

Loneliness
25.11
1.12

Loneliness
1.5
0.12

Loneliness
0.24
0.11

False Alarms

Hits



Control Group
3.22
0.83

Control Group
24.44
0.75

Control Group
1.79
0.13

Control Group
0.46
0.1

Induction Groups
6.25
0.66

Induction Groups
25.39
0.77

Induction Groups
1.365
0.09

Induction Groups
0.18
0.07



Reality discrimination errors are thought to underlie hallucinations.

We examined whether negative affect impaired reality discrimination.

Induced negative affect disrupted reality discrimination.

This may be one way in which negative affect leads to hallucinatory experiences.



