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Abstract
Objectives
The ability to think about future events serves a range of important functions. People with
schizophrenia show impairments in future thinking. However, whether these impairments are
specific to positive or negative events and to what extent they are associated with
impairments in verbal fluency and autobiographical memory remains poorly understood.
Methods
People with schizophrenia (n = 93) and people without psychiatric diagnoses (n = 111) were
asked to generate future events and retrieve past autobiographical events and completed a test
of verbal fluency. Participants also completed questionnaire measures of the positive and
negative dimensions of schizophrenia and depression symptoms.
Results
People with schizophrenia generated significantly fewer positive and negative future events
than controls. In a linear regression, the interaction between diagnosis and autobiographical
memory retrieval explained a significant amount of variance in the number of future events
that participants generated even when accounting for symptoms and verbal fluency. Past and
future thinking abilities were correlated in controls but not in people with schizophrenia.
Conclusions
People with schizophrenia may not rely on autobiographical content to imagine the future and
may rely instead on semantic processes. Interventions that improve past and future thinking

amongst people with schizophrenia are warranted.
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Practitioner points
e Compared to healthy controls without diagnoses, people with schizophrenia have
marked difficulty generating possible, positive and negative, future events.
e Unlike controls, for people with schizophrenia there is no relation between their
ability to remember past events and their ability to think about the future.
e People with schizophrenia may have difficulty using their memories for their past to

imagine and simulate possible future events.
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Introduction
The mental simulation of future events is critical for motivation, problem solving, emotion
regulation and identity-continuity across time (D’ Argembeau, Renaud, & Van Der Linden,
2011). Schizophrenia is consistently related to impairments in future thinking (Hallford,
Austin, Takano, & Raes, 2018), yet there are mixed findings regarding the nature of these
impairments and their association with other cognitive processes. For example, schizophrenia
seems related to reduced anticipatory pleasure, but this may be accounted for by impairments
in cognitive processing abilities (Hallford & Sharma, 2019). Further investigation of future
thinking abilities in people with schizophrenia are warranted given the important function
that pre-experiencing future events plays in providing people with a sense of hope and
enabling them to prepare for challenges that they might encounter in their environment
(Hallford et al., 2018).

In particular, it remains unclear whether people with psychotic symptoms or
schizophrenia, compared to healthy controls without psychiatric diagnoses, have difficulty
generating positive and negative future events (Goodby & MacLeod, 2016; Raffard,
Esposito, Boulenger, & Van der Linden, 2013) or whether the deficit is specific to positive
events (Chen et al., 2016). Also, although future thinking impairments may be explained by
impairments in autobiographical memory (Kwan, Carson, Addis, & Rosenbaum, 2010;
Schacter, Addis, & Buckner, 2007), studies of schizophrenia have shown mixed findings
regarding the association between past and future thinking abilities, or have not reported
correlations specifically within the clinical group, instead conflating them with diagnoses-
free control participants (Chen et al., 2016; D’ Argembeau, Raffard, & Van der Linden,
2008). The present investigation provides further evidence regarding the nature of future
thinking impairments in schizophrenia, and associations with autobiographical memory

abilities.
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One reason for the discrepancy between previous studies could be that participants
generate fewer events unless explicitly asked to, resulting in insufficient between-participant
variability to examine group differences. Goodby and MacLeod (2016) overcame this
limitation by asking participants who had experienced positive symptoms of psychosis (e.g.,
delusion, hallucinations) within the last 12 months to generate as many positive and negative
events (events they are looking forward to or are not looking forward to) as possible within
three minutes for each valence. These participants showed an impaired ability to generate
both positive and negative events compared to controls (Goodby & MacLeod, 2016). These
findings warrant replication amongst people with a diagnosis of schizophrenia.

It is worth noting that this future thinking task is similar to a verbal fluency test in
which participants verbalise as many members of a category (e.g., animals; semantic fluency)
or sound (e.g., words beginning with S; phonemic fluency) within a time limit. Individual
differences in verbal fluency are associated with future event generation (Dalgleish et al.,
2007) and people with schizophrenia have been found to have significantly impaired verbal
fluency compared with healthy participants (Barry, Del Rey, & Ricarte, 2019). Investigations
of the association between verbal fluency and future thinking in people with schizophrenia
have reported mixed findings in typically small samples (N = 20), with two studies reporting
non-significant findings (r = -.12, Raffard et al., 2016; » not given, D’ Argembeau et al., 2008)
and another study reporting a significant positive correlation (» = .40, de Oliveira et al.,
2009). Clarification of the relation between verbal fluency and future event generation is
therefore warranted, particularly with studies that are sufficiently powered (e.g., 80%) to
detect correlations in the small-to-moderate range (e.g., N > 80).

Another factor besides verbal fluency that might explain between-group differences in
future thinking could be differences in autobiographical memory retrieval. Future events are

thought to be constructed from information stored in autobiographical memory (Schacter &
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Addis, 2007; Schacter et al., 2007) and, correspondingly, difficulty recalling past
autobiographical events is typically associated with difficulty imagining future events (Klein,
Loftus, & Kihlstrom, 2003; Kwan et al., 2010; Sarkohi, Bjarehed, & Andersson, 2011). In the
only study to examine between-group differences in past and future thinking abilities and the
relation between these abilities, healthy control participants showed a positive correlation
between identity/self-related connections in their past and future narratives, and yet this
correlation was not significant for participants with schizophrenia (All¢ et al., 2016). Other
studies in this area have mostly combined groups of people with and without schizophrenia
when reporting correlations between autobiographical memory and future thinking abilities
(Chen et al., 2016; D’ Argembeau et al., 2008), perhaps due to a limited sample size within
each group (N = 16-32). It is possible that in more highly powered studies, group differences
may emerge when correlating other aspects of past and future thinking, such as whether the
ability to retrieve past events is related to the ability to generate future events.

The present investigation therefore examined the nature of future thinking in people
with schizophrenia (n = 93) and controls without psychiatric diagnoses (n = 111), and the
association between these abilities and verbal fluency and autobiographical memory retrieval.
This investigation utilises the paradigm previously used amongst participants who
experienced a single psychotic episode (Goodby & MacLeod, 2016) as this paradigm has yet
to be tested amongst participants with diagnoses of schizophrenia and it has several benefits
over other similar paradigms as participants are not restricted in the number of positive or
negative events that they can generate. It was expected that participants with schizophrenia
would show problems generating future events, compared to healthy control participants. In
addition, across participants, the ability to retrieve past autobiographical events was expected
to correlate positively with the ability to generate possible future events but the strength of

this correlation was expected to differ between groups such that for participants with
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schizophrenia these abilities would be weakly correlated with one another. Individual
differences in verbal fluency were also expected to correlate positively with future thinking
abilities.

This analysis additionally examined the contribution of depressive symptoms to future
thinking as such symptoms are a common feature of schizophrenia (Gozdzik-Zelazny,
Borecki, & Pokorski, 2011; Ricarte, Hernandez, Latorre, Danion, & Berna, 2014; Zisook et
al., 1999), and have elsewhere been associated with impaired autobiographical memory (Van
Vreeswijk & De Wilde, 2004) and future thinking (Hallford et al., 2018). Several within-
group correlational analyses were also performed amongst participants with schizophrenia in
order to examine whether the characteristics of these participants were associated with their
future thinking abilities. In particular, we examine the correlations between future thinking
and participants’ illness duration and also the severity of their symptoms, measured in terms
of the Positive and Negative Syndrome Scale (PANSS). Although several studies have
explored this latter relation before, these studies have yielded mixed findings, perhaps due to
their limited sample sizes (Chen et al., 2016; D’ Argembeau et al., 2008; Raffard et al., 2016),
and so further clarification is needed. Participants with more severe depression and
schizophrenia symptoms were expected to show worse future thinking abilities.

Method
Participants
Participants with diagnoses of schizophrenia (n = 93) were recruited from the hospital
associated with the third author after receiving a diagnosis from their
psychiatrist/psychologist in accordance with Diagnostic and Statistical Manual Fifth Edition
(DSM-5)(American Psychiatric Association, 2013) criteria. The average age of illness onset
was 22.2 years (SD = 4.7) and the average illness duration was 21.67 years (SD = 9.7). 35

participants were in-patients (37.6%) and 58 were outpatients (62.4%). All participants were
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receiving antipsychotic medication; 64.5% were also taking anti-anxiety medication, 11.8%
were taking anti-depressants and 8.6% were taking medication for extra-pyramidal side
effects. To ensure that the participant’s responses were not influenced by recent changes to
medication, participants with schizophrenia who had changed medication within the past year
were excluded. Control participants were recruited through advertisements placed around the
nearby community (n = 111). Control participants were interviewed by the third author and
were excluded if they were currently experiencing a diagnosable mental health problem
within DSM-5. Participants were excluded if they had neurological damage or disability, a
history of epilepsy or a history, within the past year, of alcohol or substance abuse. See Table
1 for sample characteristics.

Measures

Episodic future thinking, Participants were asked to describe as many positive (things they
would like to happen) and then negative (things they would not like to happen) future events
that could occur to them next week, next year and in 5-10 years. Participants were given a
minute for each of these periods and valences. Consistent with Macleod and Byrne (Macleod
& Byrne, 1996), cuing of these time periods was intended to enhance the ease with which
events were generated rather than because we expected there would be differential effects for
each time period. As such the total number of events generated for each valence, across time
periods, was totalled, excluding repetitions.

Autobiographical memory specificity. The Autobiographical Memory Test (Williams &
Broadbent, 1986) was used to measure memory specificity. Participants were shown five
positive and five negative cue words (happy, sad, safe, evil, interested, awkward, successful,
emotionally hurt, surprised and lonely) and given 60 seconds to recall a specific memory for
each. Consistent with psychometric investigations in this area (Griffith, Kleim, Sumner, &

Ehlers, 2012; Griffith, Sumner, et al., 2012; Takano, Mori, Nishiguchi, Moriya, & Raes,
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2017), verbal responses were transcribed and coded as either specific (unique events that took
place within a day more than seven days ago) or non-specific (any other response). The
number of specific memories were summed for each cue valence. Memories were coded by
the third author, who was blind to participants’ group designation at the time of coding.
Verbal fluency. Fluency was assessed by asking participants to generate as many words as
possible beginning with F, 4 and S, within one minute per letter (phonemic fluency), and as
many animals as possible within the same time (semantic fluency)(Benton & Hamsher,
1983). The number of words generated was totalled for each form of fluency, excluding
repetitions, proper nouns and words of the same origin (e.g., swim and swimming). Higher
scores reflected greater fluency.

Symptom measures. The 21-item self-report Beck Depression Inventory Version II (BDI-II)
(Beck, Steer, & Brown, 1996; Sanz, Perdigon, & Vazquez, 2003) was used to measure
participants’ experiences of typical depressive symptoms within the past 2 weeks.
Participants rate each item on a 4-point scale such that a higher score reflects more severe
experiences and higher total score reflects greater symptoms overall. Scores can range from
zero to 63.

The clinician-rated 14-item version of the Positive And Negative Syndrome Scale
(PANSS)(Kay, Fiszbein, & Opler, 1987) was used to measure the positive and negative
symptom dimensions of schizophrenia. Each item is scored on a 7-point scale such that
higher scores reflect worse symptoms. Responses were coded by third author who is trained
and experienced in the administration of the PANSS.

Two participants were missing responses on a single item of the BDI-II and three
participants were missing a single item on the PANSS. These responses were person-mean

imputed before total scores were computed. In the present study, the BDI-II (oo = .91) and
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PANSS positive (o =.73) and negative (a0 = .82) sub-scale responses showed good internal
consistency.

Procedure

The study was approved by the ethical committee of the senior author. Participants attended
test sessions either at the university of the senior author or, for people with schizophrenia, at
their clinical settings. Information about the study was provided before informed consent was
obtained. Participants completed the AMT, the verbal fluency tasks, the BDI-II and then the
future thinking task. Participants with schizophrenia also completed the PANSS.

Data analysis

First, we examined each dependent variable for skewness (>-2 to <2 cut-off) and kurtosis (>-
7 to <7 cut-off) to ensure that parametric testing was appropriate (West, Finch, & Curran,
1995). Each dependent variable fell within the required cut-offs. Next, we conducted
comparisons between participants with schizophrenia and controls on demographic
characteristics (age, gender, education) and depression symptoms. Where one of these
variables differed significantly between groups, these variables were included within
subsequent analyses as covariates. Two univariate ANCOVA then tested for group
differences in phonemic and semantic fluency whilst accounting for covariates. Two mixed
ANCOVA were then used. The first tested for group differences (2: schizophrenia vs.
control) in the number of specific memories retrieved for each cue-type (2: positive vs.
negative) in the AMT. The second tested for group differences in the number of future events
of different valence (2: positive vs. negative) in the future thinking task. Finally, a
hierarchical linear regression examined the factors that contribute towards the number of
future events that participants’ generated. The first step in this regression included memory
specificity and phonemic and semantic fluency along with diagnostic group and covariates

identified in earlier analyses. The second step added interaction terms between diagnostic
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group and each of the memory specificity and fluency variables to examine whether the
relations between these variables and future thinking differed between participants with
schizophrenia and controls. Significant interaction effects were followed up with within-
group correlations. To examine the relations between the clinical characteristics of
participants with schizophrenia and their future thinking abilities, correlations were also
performed amongst participants with schizophrenia regarding the relations between the
positive and negative sub-scales of the PANSS, the duration of time since participants were
diagnosed with schizophrenia and the number of future events generated. In addition,
correlations were also performed within each group to explore the associations between
depression symptoms and overall, as well as positive and negative, future thinking separately.
Results
See Table 1 for descriptive statistics.
Participant characteristics
There were no differences between groups in the percentage of female participants, x’(1) =
0.14, 95% CI [-0.22, 0.33], d = 0.05, or the percentage of participants who obtained
university-level education, x’(1) = 0.98, 95% CI [-0.14, 0.41], d = 0.14. Compared to
controls, participants with schizophrenia were significantly older, #202) = -4.65, p <.001,
95% CI[-9.40 -3.80], d = -0.65, and had significantly worse depression symptoms, #(202) = -
4.47, p <.001, 95% CI[-8.36, -3.24], d = -0.63. There continued to be a significant group
difference in depression symptoms even when accounting for differences in participants’
ages, F(1,201) = 19.90, p <.001, g2 =.08. Depression symptoms and age were therefore
included as covariates in subsequent analyses.
Verbal fluency
There were main effects of group in the ANCOVAs for phonemic, F(1, 200) =44.70, p <

.001, 7,°= .09, and semantic fluency, F(1, 200) = 83.80, p <.001, 7z = .19. These analyses
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were repeated without age and depression included as covariates and again there were
significant main effects of group for phonemic, F(1, 202) =43.09, p <.001, 7,°= .17, and
semantic fluency, F(1, 202) = 81.02, p <.001, 75°=.29. Compared to controls, participants
with schizophrenia had significantly lower scores on the tests of phonemic and semantic
fluency.

Autobiographical memory specificity

In the ANCOVA for specific memories recalled, there were significant main effects of group,
F(1,199)=6.67, p=.010, 15> = .02, and valence, F(1, 199) = 8.14, p = .005, 1,° = .01, but
no significant interaction between valence and group, F(1, 199) = 0.23, p = .631, 1.’ = .00.
These analyses were repeated with age and BDI removed, to ensure that the presence of any
effects of group and valence were not a result of their inclusion in the ANCOVA model.
Again, there were significant main effects of group, F(1, 199) = 12.46, p <.001, ng’= .04,
and valence, F(1, 199) =8.52, p = .003, 1,2 = .01, but no significant interaction between
valence and group, F(1, 199) = 0.23, p = .631, 1.°= .00. Compared to controls, participants
with schizophrenia recalled significantly fewer specific memories. Also, overall, participants
recalled more positive than negative memories.

Future thinking

The future thinking mixed ANCOVA showed significant main effects of group F(1, 199) =
12.94, p < .001, 7> = .05, and valence, F(1,199) = 54.26, p < .001, 77:°= .04 but the group
by valence interaction was not significant, F(1,199) = 0.11, p = .739, 1.’ = .00. These
analyses were repeated with age and BDI scores no longer included as covariates and again,
there were significant main effects of group F(1, 199) = 25.35, p <.001, ;%= .10, and
valence, F(1,199) = 55.26, p < .001, rg°= .04, but the group by valence interaction was not
significant, F(1,199) = 0.11, p = .739, 1,° = .00. Compared to controls, participants with

schizophrenia generated significantly fewer future events, and although across groups
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participants generated fewer negative events than positive events, there was no evidence that
the groups differed in their generation of positive, compared to negative, events (see Figure
1).

As there were no significant interactions between group and valence, subsequent
correlational and regression analyses were conducted with total scores for specific memories
recalled and future events generated.

Linear regression

In the first regression, the number of specific memories participants recalled, B =
0.444, SE = 0.148, p = .003, 95% CI[0.15, 0.74], and individual differences in phonemic
fluency, B = 0.249, SE = 0.048, p <.001, 95% CI[0.15, 0.34], both explained significant
amounts of variance. Diagnostic group, B =-1.436, SE = 0.801, p =.075, 95% CI[-3.02,
0.14], age, B=-0.033, SE =0.033, p =.308, 95% CI[-0.10, 0.03], self-reported depression
symptoms, B =0.042, SE = 0.035, p = .230, 95% CI[-0.03, 0.11], and semantic fluency, B = -
0.038, SE=0.1042 p = .712, 95% CI[-0.24, 0.16] did not explain significant amounts of
variance. This model explained a significant amount of variance in future event generation,
R?= .32, F(6,197)=15.18, p <.001.

In the second step in the regression with interaction terms added, age, B = -0.024, SE
=0.032, p = .445, 95% CI[-0.09, 0.04], self-reported depression symptoms, B = 0.039, SE =
0.034, p =.256, 95% CI[-0.03, 0.11], and semantic fluency, B =-0.024, SE =0.127, p = .851,
95% CI[-0.27, 0.23], did not explain significant amounts of variance in the number of future
events generated. The number of specific memories recalled, B =0.747, SE = 0.188, p <.001,
95% CI[0.38, 1.12], and individual differences in phonemic fluency, B =0.278, SE = 0.061, p
<.001, 95% CI[0.16, 0.40], also continued to explain significant amounts of variance in
future event generation. Diagnostic group now explained a significant amount of variance, B

=-2.029, SE =0.815, p = .014, 95% CI[-3.64, -0.42]. The interaction between memory
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specificity and group also predicted a significant amount of variance in future event
generation, B =-0.853, SE = 0.298, p = .005, 95% CI[-1.44, -0.26]. However, the interactions
between phonemic fluency and group, B =-0.099, SE = 0.096, p = .300, 95% CI[-0.29, 0.09],
and semantic fluency and group, B = -0.094, SE = 0.204, p = .645, 95% CI[-0.50, 0.31], did
not explain significant amounts of variance. This second step explained a significant amount
of variance in future event generation, R’ = .35, F(9, 194) = 11.74, p < .001, and explained
significantly more variance than the first step, AR’ = .04, F(3, 194) = 3.63, p = .013.
Correlational analysis

Follow-up, within-group, correlations examined the interaction between specificity
and group in predicting overall (across valence) abilities to generate future events. Amongst
control participants, recall of more specific memories was correlated positively with the
generation of more future events, » = .38, p <.001. However, amongst participants with
schizophrenia, their ability to recall specific events was not significantly related to their
ability to generate future events, » =-.07, p = .512 (see Figure 2). These correlation
coefficients were significantly different from one another, Z = 3.294, p = .001, 95% CI[0.18,
0.691].

Correlations between the symptom sub-scales of the PANSS and total future thinking
scores, as well as valence-specific (positive future thoughts and negative future thoughts)
scores yielded null findings (largest » = .06, smallest p = .543). Also, there was no correlation
between the duration of time since participants were diagnosed with schizophrenia and their
overall future thinking abilities, » = -.06, p = .566, or their ability to generate positive, » = -
.05, p=.631, or negative events, r = -.06, p = .591.

Although BDI-II scores were not associated with total future thinking scores in the
regression analyses, it remained possible that BDI-II scores might correlate with positive and

negative future thinking scores separately. Indeed, amongst control participants there was no



FUTURE THINKING SCHIZOPHRENIA 15

correlation between BDI-II scores and positive future thinking scores, » = -0.03, p = .739, and
yet BDI-II scores correlated significantly with negative future thinking scores, » = .20, p =
.036. Amongst participants with schizophrenia BDI-II scores did not correlate significantly
with positive, r = -.09, p = .365, or negative, » = .03, p = .810, future thinking scores.
Discussion
The present investigation replicated and extended on studies comparing the ability to generate
future events between people with and without schizophrenia (Chen et al., 2016;
D’Argembeau et al., 2008; de Oliveira et al., 2009; Huddy, Drake, & Wykes, 2016; Raffard
et al., 2016, 2013). People with schizophrenia were found to have a broad deficit in their
ability to generate future events compared to healthy control who did not have psychiatric
diagnoses, with problems generating both positive and negative future events, compared to
controls. This findings is in line with some previous evidence (Goodby & MacLeod, 2016;
Raffard et al., 2013) but contrasts with another investigation which found evidence of a
between-group difference for positive but not negative events (Chen et al., 2016). Participants
in the latter investigation recalled so few negative events that this may have restricted the
researchers’ ability to examine between-group differences. By asking participants with
schizophrenia to recall as many events as possible within a fixed time period, we extended
the findings of others (Goodby & MacLeod, 2016) who studied these effects amongst a
heterogeneous sample of individuals defined by positive psychotic symptoms within the last
12 months. It is of note that, unlike previous studies that employed the same future thinking
task (Goodby & MacLeod, 2016), our study did not counterbalance the order of positive and
negative cues within this task. Although participants were given as much time as they needed
to rest between tasks and cues if they felt fatigued, it remains possible that the main effect of
valence observed in our overall ANOVA for the future thinking task was attributable to

fatigue. However, the main effect of Group, and the absence of a significant interaction
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between Group and Valence, nevertheless indicated that participants with schizophrenia
diagnoses showed a broad deficit in the generation of future events compared to healthy
controls. As such, subsequent regression analyses were collapsed across valence categories.
Future implementations of this task should counterbalance the order of positive and negative
cues.

Across all participants, there was evidence that reduced recall of specific
autobiographical memories was associated with impairment in the generation of future
events, consistent with other studies (Chen et al., 2016; D’ Argembeau et al., 2008). However,
the relations between these abilities may differ between participants with schizophrenia and
controls, such that past and future thinking abilities correlated positively amongst controls but
did not correlate amongst people with schizophrenia.

That this correlation was not significant for people with schizophrenia aligns with
those of another study (All¢é et al., 2016) and suggestions that people with schizophrenia can
experience a lack of continuity in the past and future selves (de Oliveira et al., 2009;
Neumann, Blairy, Lecompte, & Philippot, 2007; Potheegadoo, Berna, Cuervo-Lombard, &
Danion, 2013). It may be that as people with schizophrenia are less able to retrieve events
from their past than healthy controls, they are also less likely to then integrate these
experiences into their imaginings of the future. As such, they may have difficulty imagining
any future at all, as evidenced here, and also in experiencing this future as self-relevant. Also,
if the specificity with which people with schizophrenia think about past experiences is
unrelated to their future thinking abilities then we would expect that inducing patients to
think in a specific way about past experiences, such as with Memory Specificity Training
(MeST; Barry, Sze, & Raes, 2019; Raes, Williams, & Hermans, 2009), would have no effect

on their future thinking. Future research could explore this possibility.
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These findings emphasise the importance of interventions that seek to help people
with schizophrenia with their impairments in past and future thinking (Blairy et al., 2008).
Problems in both of these domains are a common characteristic of schizophrenia and yet
existing interventions do not directly address them. As such, in depression for example,
problems with memory specificity have been found to predict the subsequent re-emergence of
symptoms amongst people who are in remission (Kleim & Ehlers, 2008). In addition,
cognitive-behavioural interventions encourage people to consider and change their
dysfunctional thinking about their past and future (Hitchcock et al., 2019). As such, past and
future thinking abilities are likely to play an important role in both treatment progress and, if
left unchanged following treatment, might also predict relapse. Existing cognitive-
behavioural interventions for schizophrenia should therefore give additional assistance to
people who have particular difficulty thinking about their past and future so that problems
with these abilities do not interfere with the normal progress of treatment. Clinicians could
also utilise techniques from interventions that target past and future thinking abilities (Blairy
et al., 2008) or which help to enhance aspects of meta-cognition that are involved in binding
together past and future experiences into a cohesive self-relevant narrative (Schweitzer,
Greben, & Bargenquast, 2017).

Findings from studies with other groups of participants might also offer insights into
our findings amongst people with schizophrenia. For example, the problems older adults
experience relative to younger adults in imagining future events appears to be more related to
non-episodic factors such as impoverished executive functioning or narrative style and
communicative goals than to episodic factors related to memory recall as is the case for
younger adults (Schacter, Gaesser, & Addis, 2013). In the present study, problems with
phonemic fluency contributed towards performance in the future thinking task but these

problems did not account fully for their future thinking impairments. Future research could
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explore the contribution of other non-episodic, narrative or communicative factors, to future
thinking problems amongst people with schizophrenia.

This investigation did not replicate the effects of others regarding the association
between positive psychotic symptoms and future event generation and pre-experiencing
(D’ Argembeau et al., 2008; Raffard, D’ Argembeau, Bayard, Boulenger, & Van der Linden,
2010). However, other studies in this area also failed to replicate these effects (Chen et al.,
2016; Raffard et al., 2016). We also did not find a significant correlation between the
duration of time that participants had had diagnoses of schizophrenia and future thinking. The
absence of an association between overall future event generation and depressive symptoms
in our regression analyses contrasts with studies with non-clinical (Marsh, Edginton,
Conway, & Loveday, 2019) and depressed and anxious (Macleod & Byrne, 1996; Sarkohi et
al., 2011) participants, but is in agreement with the findings of another study with participants
who had experienced a single psychotic episode (Goodby & MacLeod, 2016). Our within-
group correlation analysis amongst schizophrenia participants also supported the findings of
Goodby & MacLeod (2016) as there were no significant correlations between positive or
negative future thinking and depressions symptoms. The same within-group analyses
amongst controls suggested that enhanced generation of negative future events, but not
positive events, was associated with heightened depression symptoms. Amongst people with
schizophrenia and psychotic experiences, problems with future thinking may be a broad
feature of their disorder, independent of symptom severity or the duration of their illness.

It is of note that our investigation assumes that if past and future thinking abilities
correlate that this is an indication that simulations of future events are constructed from
episodic memories. Although there is ample experimental and neuroscientific evidence to
suggest past and future thinking are related (Kwan et al., 2010; Sarkohi et al., 2011; Schacter

et al., 2007; Zheng, Luo, & Yu, 2014), we did not directly examine the causal relation
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between past and future thinking or whether the future events that participants generated were
actually constructed by information stored in memory. As previously mentioned, future
research might manipulate recall abilities, such as with MeST in order to examine the effects
of this on future thinking. Alternatively, studies might utilise experimental manipulations of
recall prior to a future thinking task (Jing, Madore, & Schacter, 2017; Painter & Kring, 2016)
or they might examine the similarity between past and future thoughts in terms of their
sensory-perceptual details (Zheng et al., 2014).

It remains possible that the effects observed here are a function of anti-psychotic
medication. Future research could investigate this possibility by comparing people who are
and who are not medication naive. Nevertheless, our findings indicate that anti-psychotic
medications do not alleviate any problems with future thinking, autobiographical recall or
verbal fluency that people with schizophrenia typically experience. Also, it is of note that
many participants in the present investigation’s schizophrenia group were taking medication
for anxiety. This indicates that clinical anxiety may have been high in this group at the time
of the investigation. However, as these symptoms were not directly measured, this cannot be
directly ascertained. Hallford et al. (2019) have shown that increased state anxiety can impact
on memory specificity and may be a factor in the group differences observed here. Although
they did not find that increased state anxiety impacted on future thinking specificity, it may
nonetheless be possible that anxious symptoms contributed towards these group differences.
As such, future investigations should quantify individual differences in state and trait anxious
symptoms. Relatedly, although our investigation replicates the findings of others regarding
future thinking impairments in schizophrenia, it remains possible that these findings are not
specific to schizophrenia and are instead a function of the experience of mental illness or are
transdiagnostic in nature (Hallford et al., 2018). Future research in this area should compare

participants with diagnoses of schizophrenia to participants with other diagnoses associated
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with future thinking impairments to examine the specificity of these impairments. It is also
possible that, although age and depression were included as covariates in our ANOVA and
regression, these variables may have nonetheless influenced the findings of our study. In an
effort to achieve our desired sample size we did not match participants on these variables but
future studies should endeavour to sample matched patients and controls.

In overview, we provide an investigation of impairments in future thinking amongst
people with schizophrenia and factors contributing to these problems. People with
schizophrenia have difficulty thinking about positive and negative events. Also, unlike
healthy controls, for people with schizophrenia past and future thinking abilities are unrelated
to one another. These findings have important implications for how people with
schizophrenia think about their past and future. They also emphasise the importance of
developing novel interventions that seek to enhance both past and future thinking abilities

amongst people with schizophrenia (e.g., Blairy et al., 2008).
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Table 1. Sample characteristics

Group
Control Schizophrenia
n 111 93
Females (%) 38.7 45.2
Education (%) 9.0 5.4
Age (M(SD)) 37.25(10.25) 43.85(9.93)
BDI-II (M(SD)) 9.13(8.45) 14.93(10.08)
PANSS (M(SD))
Positive 15.81(3.22)
Negative 17.39(4.03)
Fluency (M(SD))
Phonemic 30.73(9.04) 22.96(7.62)
Semantic 14.79(4.21) 9.80(3.60)
Future events (M(SD)) 15.18(6.04) 11.54(3.47)
Positive 8.18(3.25) 6.32(1.96)
Negative 7.00(3.25) 5.22(1.95)
Specificity (M(SD)) 4.80(2.30) 3.71(2.02)
Positive 2.58(1.27) 1.96(1.30)
Negative 2.23(1.47) 1.72(1.25)

28

Note. Group size (n), proportion of females (Females) and means and standard deviations for

each dependent variable for control participants and participants with schizophrenia.
Education refers to the percentage of participants who obtained university-level education.

BDI: Beck Depression Inventory Version II; PANSS: Positive and Negative Syndrome
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Scales; Future events: Number of future events generated; Specificity: Number of specific

autobiographical memories reported.
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Figure 1. Bar plots
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Note. Mean number of negative and positive future events generated (with standard error

bars) by people with schizophrenia and diagnosis-free controls.
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Figure 2. Scatter plots
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Note. Scatter plots of the number of specific memories recalled in the Autobiographical
Memory Test (AMT) and the number of future events generated for patients with
schizophrenia (A) and control participants (B). The regression line and confidence intervals,

as well as correlation coefficients (r) and p values, are given for each group.



