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A B S T R A C T

The adaptive function of balanced time perspective is widely acknowledged within positive psychology, yet little 
is known regarding the expression of time perspective in clinical populations and its relation to clinical features. 
The current study aimed to examine the nature of time perspective in schizophrenia and to determine whether 
alterations in balanced time perspective is associated with maladaptive outcomes in terms of clinical and 
cognitive symptoms. A total of 104 patients with schizophrenia and 93 matched healthy controls participated in 
this study. Time perspective, negative symptoms, working memory and response inhibition was measured. Re
sults showed that patients with schizophrenia manifested lower balanced time perspective with marginal sig
nificance in the context of impaired working memory but intact response inhibition. Correlation analyses 
revealed that deviation from balanced time perspective in schizophrenia was negatively associated with working 
memory capacity, as well as positively associated with negative symptoms such as affective blunting and 
anhedonia. Our findings point to working memory impairments as a candidate cognitive mechanism under
pinning the deviation from balanced time perspective in schizophrenia. We further demonstrate a link between 
deviation from balanced time perspective and clinical symptomatology in schizophrenia, offering potential av
enues for remediation strategies.   

1. Introduction

A fundamental aspect of human conscious experience is the capacity
to apprehend and construct a sense of subjective temporality (Boniwell 
& Zimbardo, 2004), providing the framework for most, if not all, forms 
of cognition. Contemporary approaches to the empirical study of sub
jective temporality have tended to focus on time perspective (TP) 
(Stolarski, Zajenkowski, Jankowski, & Szymaniak, 2020), that is, the 
“nonconscious process whereby the continual flows of personal and 
social experiences are assigned to temporal categories, or time frames, 
that help to give order, coherence, and meaning to those events” (p. 
1271) (Zimbardo & Boyd, 1999). As a multidimensional construct, time 
perspective encompasses five putative components: Future, Past- 
Positive, Past-Negative, Present-Hedonistic and Present-Fatalistic time 

perspective (Zimbardo & Boyd, 1999). 
A balanced time perspective has since been proposed as a core 

component in the realm of positive psychology (Boniwell & Zimbardo, 
2004) and central to live a fulfilling life (Boniwell & Zimbardo, 2003), 
leading to a profusion of research on this topic. Mounting studies 
demonstrate the adaptive value of a balanced time perspective (Stolarski 
et al., 2020), such as persistent benefits to well-being (Chen et al., 2020), 
mental health (Chen et al., 2020), romantic relationships (Stolarski, 
Wojtkowska, & Kwiecinska, 2016). 

The underlying cognitive abilities supporting a balanced time 
perspective have also received increasing attention (Rönnlund & Carelli, 
2018; Witowska & Zajenkowski, 2019; Zajenkowski, Stolarski, Witow
ska, Maciantowicz, & Łowicki, 2016). Flexible adoption of appropriate 
time perspectives depending on context is inherently more efficient than 
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a habitual reliance on a specific, or fixed, time perspective (Zimbardo & 
Boyd, 1999). This proposal suggests that processes such as working 
memory and inhibition of a prepotent response may contribute to 
balanced time perspective. For example, working memory may facilitate 
the online maintenance of mental representations of series of events and 
boost event encoding within a specific time framework. Inhibition, the 
ability to suppress automatic responses when necessary (Friedman & 
Miyake, 2017), may enable individuals to override predominant and 
habitual time perspectives depending on changing contingencies. 
Accumulating empirical evidence reveals a positive association between 
balanced time perspective and working memory as well as inhibitory 
control in healthy adults (Witowska & Zajenkowski, 2019; Zajenkowski, 
Stolarski, Witowska, et al., 2016). As such, individuals with poorer in
hibition may experience difficulties in switching from different per
spectives, for example ruminating over past losses rather than adopting 
a future-positive time perspective across various situations. 

Despite clear associations between balanced time perspective and 
adaptive outcomes in healthy populations, the relationship between 
alterations in time perspective and functional outcomes in clinical 
populations remains poorly understood. Schizophrenia is a population 
of immense interest in this regard, characterised by chronic, severe 
mental disturbances, accompanied by psychotic symptoms and cogni
tive impairments (American Psychiatric Association, 2013), such as 
working memory and inhibition (Türközer et al., 2019; Westerhausen, 
Kompus, & Hugdahl, 2011). On the neural level, deactivation of regions 
in the brain's default mode network (DMN) has been observed pre
dominantly in the precuneus and medial frontal gyrus in schizophrenia 
(Broyd et al., 2009; Garrity et al., 2007). These brain regions have been 
suggested to play a key role in the maintenance of a balanced time 
perspective in healthy individuals (Chen et al., 2022; Chen et al., 2022; 
Guo, Chen, & Feng, 2017). This finding offers a tentative clue that 
schizophrenia patients may experience difficulty in keeping a balanced 
time perspective. To date, only one study to date has explored balanced 
time perspective in schizophrenia relative to healthy controls (Styla, 
Stolarski, & Szymanowska, 2019), revealing an unbalanced time 
perspective in a relatively small sample of patients (N = 45). 

A second issue to consider is the potential underlying cognitive 
mechanisms driving an imbalanced time perspective in schizophrenia. 
Increasing attention is being directed towards explicating the cognitive 
correlates of balanced time perspective in healthy populations 
(Rönnlund & Carelli, 2018; Zajenkowski, Stolarski, Maciantowicz, 
Malesza, & Witowska, 2016; Zajenkowski, Stolarski, Witowska, et al., 
2016). Key candidate mechanisms in this regard include working 
memory and inhibition, all of which are impaired in schizophrenia 
(Türközer et al., 2019; Westerhausen et al., 2011). Together with the 
preliminary finding that schizophrenia patients also exhibited lower 
balanced time perspective (Styla et al., 2019), we predict a positive 
association between balanced time perspective and cognitive ability in 
schizophrenia. 

Finally, the potential relationship between an imbalanced time 
perspective and psychiatric symptoms (e.g., negative symptoms) in 
schizophrenia remains unexplored. Negative symptoms, such as blunted 
affect and anhedonia (e.g., impaired capacity to experience pleasure) 
are core features of schizophrenia (American Psychiatric Association, 
2013; Kirkpatrick, Fenton, Carpenter, & Marder, 2006). Patients with 
more severe negative symptoms typically have poorer quality of life and 
social functioning (Lysaker & Davis, 2004; Norman et al., 2000). Despite 
a paucity of data on this topic, the extant evidence suggests a link be
tween an imbalanced time perspective and negative symptoms in 
schizophrenia. Negative symptoms are associated with poor perfor
mance in working memory and inhibition (Eack, Mesholam-Gately, 
Greenwald, Hogarty, & Keshavan, 2013; Türközer et al., 2019), cogni
tive capacities that have been implicated in a balanced time perspective. 
Given the consensus on the adaptive benefit of a balanced time 
perspective in healthy individuals, we speculate that a greater imbal
ance in time perspective may correlate with more severe negative 

symptoms in schizophrenia. 
The available evidence to date converges to suggest an important, yet 

overlooked, relationship between imbalanced time perspective, cogni
tive impairment, and negative symptoms in schizophrenia. The objec
tive of this study, therefore, was to characterise the nature of time 
perspective alterations in a large sample of schizophrenia patients (n =
104) and to determine the relationship between an imbalanced time 
perspective, cognitive function, and negative symptoms. In doing so, we 
aimed to shed light on the potential underlying cognitive mechanisms 
and clinical impact of an imbalanced time perspective in schizophrenia, 
paving the way for refined treatment options for affected individuals. 

2. Methods

2.1. Participants 

One hundred and four schizophrenia patients were recruited from 
psychiatric hospitals and local communities in Beijing to participate in 
this study. Inclusion criteria included: fulfil DSM-IV diagnosis (American 
Psychiatric Association, 1994) of schizophrenia, aged between 18 and 
60 years, estimated IQ ≥ 70, and clinically stable. Exclusion criteria 
included: a history of drug or alcohol abuse/dependence, a history of 
neurological disorders, received electroconvulsive therapy in the pre
vious three months. All patients were taking atypical antipsychotic 
medications and did not receive systematic psychotherapy. 

Ninety-three healthy controls were recruited from communities in 
Beijing. Inclusion criteria included: no history of neurological/psychi
atric disorders, no drug or alcohol abuse/dependence, no family history 
of psychiatric disorders. Controls were demographically matched to the 
schizophrenia group for age, sex ratio, and education. 

The study was approved by the Ethics Committee of the Institute of 
Psychology, Chinese Academy of Sciences. Written informed consent 
was provided by all participants. 

2.2. Measures 

2.2.1. Balanced time perspective 
The 20-item Chinese brief version of the Zimbardo Time Perspective 

Inventory (ZTPI), demonstrating good psychometric properties in the 
Chinese setting, was used to assess time perspective (Wang, Chen, Cui, & 
Liu, 2015; Zimbardo & Boyd, 1999). The Chinese version of ZTPI in
cludes five dimensions: Past-Positive, Past-Negative, Present- 
Hedonistic, Present-Fatalistic and Future, with each time perspective 
comprising four items. Participants rated each item on a 5-point scale (1 
= very untrue of me, 5 = very true of me). 

Deviation from the Balanced Time Perspective (DBTP) (Stolarski, 
Bitner, & Zimbardo, 2011) is a continuous indicator of the extent to 
which an individual's time perspective profile deviates from the optimal 
time perspective profile. DBTP, calculated from the ZPTI, has previously 
been confirmed as the optimal indicator of balanced time perspective 
(Zhang, Howell, & Stolarski, 2013), and thus was adopted in the current 

study. It was calculated as DBTP =

̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅

(oPN − ePN)
2
+ (oPP − ePP)

√

2 + (oPF − ePF)2
+ (oPH − ePH)

2
+ (oF − eF)2 

, in which oPN (1.95), oPP (4.60), oPF (1.50), oPH (3.90), oF (4.00) 
represents optimal score of Past-Negative, Past-Positive, Present- 
Fatalistic, Present-Hedonistic, and Future time perspective, respec
tively. ePN, ePP, ePF, ePH, eF were reported by participants (Stolarski, 
Wiberg, & Osin, 2015). Lower DBTP values indicate a higher level of 
balanced time perspective. DBTP has been applied in Chinese setting 
(Chen, Liu, Cui, Chen, & Wang, 2016). However, this approach to 
determine the optimal score for each time perspective was suggested to 
be arbitrary in the calculation of DBTP, Jankowski, Zajenkowski, and 
Stolarski (2020) recommended the revised DBTP (DBTP-r) based on 
empirical validation across samples, in which oPN = 1, oPP = 5, oPF =
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1, oPH = 3.4, oF = 5. In the current study, we presented the results based 
on DBTP-r in the main text, and results based on DBTP were also 
calculated and are provided in the Supplementary Material. 

2.2.2. Working memory 
The Chinese version of the Letter–Number Span Test (CLN) was 

adopted to assess working memory (Chan et al., 2008). During the CLN 
test, participants were initially asked to carefully listen to a sequence of 
Chinese characters (Celestial Trunks, like the alphabet system in western 
society) combined with random digits (1 to 9) verbalized by the 
experimenter at a stable rate. After that, participants were required to 
rearrange the order of the sequence according to a specific rule. Namely, 
the digits should be verbally reported from small to big, followed by the 
Chinese characters in sequence. For instance, the correct order of “5 
Ding Jia 1” should be given as “1 5 Jia Ding”. The length of the se
quences increased from 2 to 9 and each length of sequence included four 
items. The task ended when all four same-length trials were incorrectly 
repeated by the participant, or all items were completed. The longest 
span was calculated as the index of working memory ability. 

2.2.3. Inhibition 
The Sustained Attention to Response Task (SART) (Robertson, 

Manly, Andrade, Baddeley, & Yiend, 1997), a variant of a go/no-go task, 
was used to measure response inhibition (Carter, Russell, & Helton, 
2013; Helton, 2009). In this study, the SART, programmed with E-Prime 
2.0, consisted of 225 single digits ranging from 1 to 9 with 5 distinct font 
sizes. Digits were presented at the centre of the screen for 250 ms fol
lowed by a 900 ms mask in each trial. Participants were required to press 
the left button of the mouse as quickly as possible when the digit 
appeared (go stimulus: digits 1–2, 4–9), but to withhold responses to the 
digit ‘3’ (no-go stimulus). After the practice session, consisting of 18 go 
stimulus and 2 no-go stimuli, participants started to perform the 4.3 min 
formal test. Commission errors (i.e., responses to no-go stimuli) were 
taken as the index of inhibition. 

2.2.4. Negative symptoms 
The Scale for the Assessment of Negative Symptoms (SANS; 

Andreasen, 1983) was used to assess negative symptoms. The scale in
cludes five sub-scales: affective blunting, alogia, avolition apathy, 
anhedonia, and attentional impairment. It consisted of 24 items, with 
higher scores reflecting greater severity of negative symptoms. Trained 
psychiatrists rated patients on a 5-point scale (0 = no symptoms, 4 =
extremely serious) for each item. 

2.2.5. Other measures 
IQ was estimated using a shortened form of the Chinese version of 

the Wechsler Adult Intelligence Scale-Revised (WAIS-R), which assesses 
Information, Arithmetic, Similarity, and Digit Span (Gong, Jiang, Deng, 
Dai, & Zhou, 1989). 

Medication side effects were assessed by trained psychiatrists using 
the Abnormal Involuntary Movement Scale (AIMS; Smith, Kucharski, 
Oswald, & Waterman, 1979) and the Barnes Akathisia Rating Scale 
(BARS; Barnes, 1989). 

2.3. Procedure 

Participants were introduced to the purpose of the study following 
which, they provided written informed consent. After the IQ assessment, 
participants completed the experimental tasks, followed by the ques
tionnaires and clinical assessments. 

2.4. Data analysis 

Independent t-tests and Chi-square tests were conducted to examine 
potential group differences in demographic information. A series of 
analysis of covariance (ANCOVA) were performed to compare group 

difference in balanced time perspective, working memory and inhibition 
while controlling for estimated IQ. Pearson correlation analyses and 
additional partial correlation controlling for estimated IQ were adopted 
to explore potential associations between balanced time perspective, 
cognitive functions, and negative symptoms. 

3. Results

3.1. Demographic information and clinical characteristics 

As presented in Table 1, the two groups were matched in terms of 
age, years in education, and sex distribution (all ps > 0.05). However, 
patients with schizophrenia demonstrated lower estimated IQ than 
healthy controls (p = 0.005), thus to rule out the confounding effect of 
IQ from our overall findings, analysis controlling for IQ were performed. 

3.2. Comparison of balanced time perspective, working memory and 
inhibition 

As presented in Table 2, schizophrenia patients displayed greater 
deviation from balanced time perspective in terms of DBTP-r than 
healthy controls (F(1,194) = 3.00, p = 0.085, ηp

2 = 0.015) with marginal 
significance. On the cognitive battery, schizophrenia patients showed 
variable impairments relative to controls. First, on the CLN working 
memory task, schizophrenia patients generated significantly shorter 
spans relative to controls (F(1,194) = 4.57, p = 0.034, ηp

2 = 0.023). 
Interestingly, no significant differences were observed in terms of sus
tained attention performance, with schizophrenia patients scoring in 
line with controls in terms of total number of commission errors on the 
SART (F(1,194) = 0.11, p = 0.734, ηp

2 = 0.001). The group difference on 
the previous version of DBTP was significant and the results can be 
found in the Supplementary Material. 

3.3. Association between balanced time perspective and cognitive 
function, negative symptoms in schizophrenia 

As presented in Fig. 1, Pearson correlation analysis revealed that 
DBTP-r significantly negatively correlated with longest span of the CLN 
(r = − 0.28, p = 0.005). In contrast, no significant correlation was found 
between DBTP-r and commission errors on the SART (r = − 0.03, p =
0.737). Similarly, after controlling for estimated IQ, the significantly 
negative relationship between DBTP-r and CLN longest span (r = − 0.32, 

Table 1 
Demographic information and clinical characteristics.   

Schizophrenia 
(N = 104) 

Healthy control 
(N = 93)    

Mean (SD) Mean (SD) t/x2 p 

Male: female 50:54 46:47  0.04  0.846 
Age (years) 40.48 (9.89) 39.41 (11.33)  0.71  0.479 
Education (years) 12.58 (2.88) 12.73 (2.45)  − 0.40  0.687 
IQ 104.51 (16.11) 110.90 (15.20)  − 2.86  0.005 
Illness duration (years) 14.63 (9.67) –   
SANS_affective [24] 6.67 (4.39)    
SANS_alogia [20] 3.91 (3.73)    
SANS_avolition [20] 5.52 (3.62)    
SANS_anhedonia [20] 5.73 (3.72)    
SANS_attention [12] 1.00 (1.73)    
SANS_total [96] 22.84 (14.32) –   
AIMS [42] 0.74 (1.49) –   
BARS [14] 0.85 (1.58) –   
Medicationa 302.27 (255.78) –

SANS = Scale for the Assessment of Negative Symptoms, where higher scores 
denote greater symptom severity; AIMS = Abnormal Involuntary Movement 
Scale; BARS = Barnes Akathisia Rating Scale. Maximum test scores are provided 
in square brackets, where appropriate. 

a Chlorpromazine equivalence mg/day. 
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p = 0.001) remained, and we also find no significant correlation be
tween DBTP-r and commission errors on the SART (r = − 0.04, p =
0.702). 

Turning our attention to clinical symptoms, DBTP-r was found 
significantly positively associated with the SANS total score (r = 0.24, p 
= 0.016), affective blunting subscale score of SANS (r = 0.24, p = 0.015) 
and anhedonia subscale score of SANS (r = 0.23, p = 0.017) suggesting 
that the greater the deviation from balanced time perspective, the 
greater severity of negative symptoms (particularly affective blunting 
and anhedonia). When we controlled for estimated IQ, the results 
remained stable, with significant correlations between DBTP-r and SANS 
total score (r = 0.23, p = 0.017), affective blunting subscale (r = 0.24, p 
= 0.016) and anhedonia subscale (r = 0.23, p = 0.017). 

Moreover, the results in the above Pearson correlation analysis sur
vived FDR-correction (q < 0.05) for multiple comparisons. 

Further information about the Pearson correlations between DBTP-r, 
cognitive functions and negative symptoms are shown in Fig. 2. 

4. Discussion

This study aimed to explore whether schizophrenia patients
demonstrate alterations in balanced time perspective, and possible as
sociations of such changes with canonical negative symptoms of this 
syndrome. We further sought to illustrate the association between 
cognitive abilities that are known to be impaired in schizophrenia and 
balanced time perspective, to establish candidate mechanisms of 
balanced time perspective disruption. 

Overall, our preliminary results showed that schizophrenia patients 
manifested a less balanced time perspective relative to controls with 
marginal significance based on DBTP-r and with significance based on 
DBTP. The findings are generally in line with the previous study 
demonstrating alterations in balanced time perspective in schizophrenia 
based on the previous version of DBTP (Styla et al., 2019), which sug
gested that negative life experiences (e.g., childhood adversity) might 
disrupt the capacity to maintain a balanced time perspective in schizo
phrenia. We replicated Styla et al.'s (2019) findings with DBTP, and also 
examined group difference with the new validated DBTP-r scores. 
However, future studies recruiting larger samples are needed to further 
examine whether schizophrenia patients would show less balanced time 
perspective based on DBTP-r. 

One of the key aims of this study was to explore potential cognitive 
mechanisms of imbalanced time perspective in schizophrenia. To that 
end, we employed validated measures of working memory and response 
inhibition, two cognitive processes that are consistently affected in 
schizophrenia (Türközer et al., 2019; Westerhausen et al., 2011). 
Consistent with previous findings, we found working memory diffi
culties in schizophrenia (Türközer et al., 2019; Wang et al., 2008), which 
in turn were found to significantly correlate with deviations from 

Table 2 
Comparison of balanced time perspective, working memory and inhibition be
tween the two groups (controlled for IQ).   

Schizophrenia 
(N = 104) 

Healthy control 
(N = 93)    

Mean (SD) Mean (SD) F p ηp
2 

DBTP-r 3.96 (0.86) 3.74 (0.83)  3.00  0.085  0.015 
CLN_lg 5.07 (1.02) 5.67 (1.46)  4.57  0.034  0.023 
SART_ce 0.55 (0.21) 0.56 (0.24)  0.11  0.734  0.001 

DBTP-r = Deviation from the Balanced Time Perspective revised; CLN_corr =
total number of correct span; CLN_lg = the longest span; SART_ce = Sustained 
Attention to Response Task Commission error. 

Fig. 1. Pearson correlations between balanced time perspective and working memory, and negative symptoms in schizophrenia patients (N = 104). DBTP-r =
Deviation from the Balanced Time Perspective revised; CLN_lg = the longest span; SANS = Scale for the Assessment of Negative Symptoms. 
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balanced time perspective. While we cannot speak to the direction of 
this relationship, we suggest that working memory represents a candi
date mechanism of interest for future studies to explore. This finding 
builds on that of previous studies revealing a meaningfully significant 
positive correlation between balanced time perspective and working 
memory in healthy adults (Rönnlund, Del Missier, Mäntylä, & Carelli, 
2019; Witowska & Zajenkowski, 2019), and extends this association to 
the clinical syndrome of schizophrenia. In contrast, we failed to find 
significant differences in response inhibition between our schizophrenia 
cohort and healthy controls as evidenced by comparable levels of 
commission errors on the SART. Task difficulty may have played a 
confounding role in this case, as both groups were observed to display 
high levels of commission errors (~50 % of no-go trials) obscuring po
tential performance difficulties in schizophrenia. Notably, one study 
adopting the SART in schizophrenia underscored the importance of task 
difficulty on inhibition performance by demonstrating that schizo
phrenia patients showed more commission errors only in the fixed (e.g., 
the number stimuli were displayed serially in a fixed numerical order) 
but not the random (e.g., the number stimuli were presented in a 
random numerical order) SART condition (O’Gráda et al., 2009). 
Interestingly, previous studies using a go/no-go task (Zajenkowski, 
Stolarski, Witowska, et al., 2016) and the Stroop task (Witowska, 
Zajenkowski, & Wittmann, 2020) as indices of response inhibition, have 
failed to show significant correlations between inhibition and balanced 
time perspective in healthy adults. However, an anti-saccade task, used 
to measure inhibition, was positively related to balanced time perspec
tive (Zajenkowski, Stolarski, Witowska, et al., 2016), again suggesting 
the importance of task differences when assessing these complex 
processes. 

The third aim of this study was to explore the possible relationship 
between altered time perspective in schizophrenia and maladaptive 

outcomes. This line of enquiry was motivated by mounting evidence that 
a balanced time perspective is associated with numerous positive out
comes in healthy populations, such as well-being (Chen et al., 2020). 
Here, we demonstrate for the first time that deviation from a balanced 
time perspective is associated with negative symptoms in schizophrenia, 
whereby the greater the deviation from a balanced time perspective, the 
more severe the negative symptoms. Notably, deviation from a balanced 
time perspective was associated with blunted affect and anhedonia, 
resonating with a previous study in which schizophrenia patients were 
shown to experience impaired anticipatory pleasure (Frost & Strauss, 
2016). This is the first linking of alterations in balanced time perspective 
to clinical symptomatology in schizophrenia, although we caution that 
the direction of these relationships is unclear. In view of the pervasive 
detrimental effects of negative symptoms (Norman et al., 2000), and the 
dearth of effective antipsychotic treatments (Aleman et al., 2017), we 
propose that it is beneficial and pressing to adopt non-pharmacological 
interventions for negative symptoms. Such strategies might include 
coaching practice (Boniwell & Osin, 2015) and time perspective based 
therapy (Sword, Sword, Brunskill, & Zimbardo, 2014) to boost the 
ability to manage the temporal focus of schizophrenia, with the ultimate 
aim of alleviating negative symptoms. 

A number of limitations should be noted here. Firstly, as mentioned 
above, the cross-sectional design prevents us from drawing any causal 
conclusions, and we note that future studies incorporating longitudinal 
data will prove important in this regard. In addition, from a theoretical 
perspective, the capacity to seamlessly switch between different time 
perspectives likely relies upon cognitive flexibility processes, not unlike 
the process of ‘flexible temporal switching’ (Boniwell & Zimbardo, 
2004). Therefore, future studies are needed to ascertain the relationship 
between cognitive flexibility and balanced time perspective in schizo
phrenia, given characteristic impairments in cognitive flexibility in this 
disorder (Eşsizoğlu, Köşger, Akarsu, Özaydin, & Güleç, 2017). 

Notwithstanding these limitations, we have provided important data 
on balanced time perspective in patients with schizophrenia. The devi
ation from balanced time perspective was further linked with negative 
symptoms, and impaired working memory capacity. As such, our find
ings point to candidate cognitive mechanisms potentially modulating 
deviation from balanced time perspective in schizophrenia and open the 
door to potential remediation strategies to improve quality of life in 
these patients. 
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Türközer, H. B., Hasoğlu, T., Chen, Y., Norris, L. A., Brown, M., Delaney-Busch, N., & 
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