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Table S1. Results of relevant literature.

	Study
	Language
	Control group
	
Diagnostic criteria specified
	
Experimental setting
	Relevant timing assessment
	Adequate statistical information
	Inclusion
	Description

	(Fouks et al., 1961)
	Fre
	n.i.
	n.i.
	n.i.
	n.i.
	n.i.
	No
	

	(Hishiyama and Fukasawa, 1964)
	Jap
	n.i.
	n.i.
	n.i.
	n.i.
	n.i.
	No
	

	(Mezey and Knight, 1965)
	Eng
	Yes

	No
	Yes
	No
	Yes
	No
	The study explores time judgment and reproduction in hypomanic patients, comparing their assessments during hypomania and after recovery, and depressed patients.

	(Stein, 1977)
	Eng
	No
	No
	Yes
	No
	No
	No
	The study explores the temporal errors during music perception in mania.

	(Elsass et al., 1979)
	Eng
	Yes
	No
	Yes
	No
	Yes
	No
	The study evaluates time estimation and reproduction in bipolar disorder, with findings indicating a subjective acceleration of time.

	(Nielzen and Cesarec, 1982)
	Eng
	Yes
	No
	No
	No
	Yes
	No
	The study investigated the emotional experience associated with music in mania.

	(Tysk, 1984)
	Eng
	Yes
	Yes
(DSM-III)
	Yes
	Yes
(TET, TPT, MA)
	Yes
	Yes
	Described in the review.


	(Kut'ko et al., 1985)
	Rus
	n.i.
	n.i.
	n.i.
	n.i.
	n.i.
	No
	

	(Tysk, 1985)
	Eng
	No
	Yes
(DSM-III)
	Yes
	No
	Yes
	No
	The study examines longitudinal time estimation changes in a diverse affective disorders’ cohort.

	(Stein, 1988)
	Eng
	No
	No
	No
	No
	No
	No
	In a Letter to the Editor, the authors examine musical tempo misperceptions in manic subjects.

	(Iarovitskiĭ and Baturin, 1991)
	Rus
	n.i.
	n.i.
	n.i.
	n.i.
	n.i.
	No
	

	(Nosachev, 1991b)
	Rus
	n.i.
	n.i.
	n.i.
	n.i.
	n.i.
	No
	

	(Nosachev, 1991a)
	Eng
	Yes
	No
	Yes
	No
	No
	No
	The study explores time perception in subjects with manic-depressive and schizophrenic illnesses.

	(Bschor et al., 2004)
	Eng
	Yes
	Yes
(DSM-IV)
	Yes
	Yes
(TET, TPT)
	Yes
	Yes
	Described in the review.

	(Penney et al., 2005)
	Eng
	No
	N/A
	Yes
	Yes
(TBT)
	Yes
	No
	The study investigates time estimation differences among participants at high genetic risk for schizophrenia, major affective disorders, and healthy controls.

	(Mahlberg et al., 2008)
	Eng
	Yes
	Yes
(DSM-IV)
	Yes
	Yes
(CT)
	Yes
	Yes
	Described in the review.


	(Bolbecker et al., 2009)
	Eng
	Yes
	Yes
(DSM-IV)
	Yes
	Yes
(EBR)
	Yes
	Yes
	Described in the review.


	(Zhao et al., 2010)
	Chi
	n.i.
	n.i.
	n.i.
	n.i.
	n.i.
	No
	

	(Bolbecker et al., 2011)
	Eng
	Yes
	Yes
(DSM-IV)
	Yes
	Yes
(PFTT)
	Yes
	Yes
	Described in the review.


	(Gruber et al., 2012)
	Eng
	Yes
	Yes
(DSM-IV-TR)
	No
	No
	Yes
	No
	Two studies on emotional time perspective and (1) correlations found between hypomanic traits in healthy subjects (2) differences observed between bipolar disorder  patients and healthy controls.

	(Bolbecker et al., 2014)
	Eng
	Yes
	Yes
(DSM-IV)
	Yes
	Yes
(TBT)
	Yes
	Yes
	Described in the review.

	(Oyanadel and Buela-Casal, 2014)
	Eng
	Yes
	Yes
(DSM-IV-TR)
	Quasi-experimental
	Yes
(TET, TPT)
	Yes
	Yes
	Described in the review.

	(Ryu et al., 2015)
	Eng
	Yes
	Yes
(DSM-IV)
	Yes
	Yes
(TET-I, TPT-I)
	Yes
	Yes
	Described in the review.

	(Glazer et al., 2019)
	Eng
	No
	N/A
	Yes
	Yes
	Yes
	No
	The study investigates timing and ERP correlates of hypomanic personality traits and unipolar depressive symptom proneness in healthy subjects.

	(Ciullo et al., 2022)
	Eng
	Yes
	Yes
(DSM-5)
	Yes
	Yes
(TBT, TDT, PT, TPT)
	Yes
	Yes
	Described in the review.


	(Karaytug et al., 2022)
	Eng
	Yes
	Yes
(DSM-V)
	No
	No
	Yes
	No
	The study assesses the relationship between chronotype and suicide in bipolar disorder through time perspective.

	(Liu et al., 2022)
	Eng
	Yes
	Yes
(DSM-V)
	Yes
	Yes
(TBT)
	Yes
	Yes
	Described in the review.

	(Arrouet et al., 2022)
	Eng
	Yes
	Yes (DSM-V)
	Yes
	Yes
(TOJ)
	Yes
	Yes
	Described in the review.

	(Weintraub et al., 2023)
	Eng
	No
	Yes
(DSM-V)
	Yes
	No

	Yes
	No
	The study analyzes digital phenotyping of spontaneous speech and its link with depressive symptoms in at-risk youth, finding a correlation with time orientation words.




Legend: CT, Chronotest; N/A, Not Applicable; n.i. Not investigable; EBR Eye blink reflex; MA, Metronome adjustment; PT, Predictive timing; TBT¸ Temporal bisection task; TDT, temporal discrimination task; TET-I, Time estimation and reproduction tasks using the IAPS figures; TET, Temporal estimation task; PFTT, Paced finger-tapping tasks; TOJ, Temporal order judgment task; TPT, Temporal production /reproduction task; TPT-I, Time production/reproduction tasks using the IAPS figures.

























Table S2. Summary of Results from the Methodological Quality Assessment of Cross-Sectional Studies with the Appraisal Tool for Cross-Sectional Studies Scale.
	Study ID
	Clear Aims and Objectives
	Study Design Appropriate?
	Sample Size Justified?
	Target Population Clearly Defined?
	Appropriate population?
	Selection Process
	Appropriate Risk Factors and Outcomes?
	Measurement of Outcomes
	Statistical Analysis
	Basic Data Adequately Described?
	Methods Described in Details?
	Non-response Bias?
	Internally Consistent Results?
	Results of Analyses Presented?
	Conclusions Justified by Results?
	Limitations Discussed?
	Conflicts of Interest?
	Ethical Approval and Consent?
	Overall Quality

	Arrouet et al., 2022 
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	Ciullo et al., 2022
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	Liu et al., 2021
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	Ryu et al., 2015
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	[bookmark: _Hlk180155842]Bolbecker et al., 2014
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	Oyanadel et al., 2014
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	[bookmark: _Hlk180156005]Bolbecker et al., 2011
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	Bolbecker et al., 2009
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	Mahlberg et al., 2008
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	Bschor et al., 2004
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	Tysk, 1984
	
	
	
	
	
	
	
	
	
	
	
	N/A
	
	
	
	
	
	
	

	
	High quality/Low risk of bias
	

	
	Moderate quality/ Risk of bias
	

	
	Low quality/ High risk of bias
	



Details about psychopathological correlates of temporal perception 
[bookmark: _Hlk143605229][bookmark: _Hlk143605260]When evaluating explicit perception of time, Ciullo et al. (Ciullo et al., 2022) considered different psychopathological indices and added them in a forward stepwise linear regression analysis to identify possible predictors of the timing performance. Specifically, they evaluated the occurrence of depressive, manic, and hypomanic episodes, the total score on the Young Mania Rating Scale (YMRS) (Young et al., 1978), the total score on the Hamilton Depression Rating Scale (HAM-D) (Hamilton, 1960), and sub-scores from the Positive and Negative Syndrome Scale (PANSS) (Kay et al., 1987) which includes Positive, Negative, Cognitive, Excitement/Hostility, and Emotional Discomfort dimensions. Additionally, they considered whether patients were on antipsychotic medications, factoring in the chlorpromazine equivalents (CPZE, n = 20). Of these psychopathological variables, the number of previous depressive episodes was the sole predictor of BD patients’ precision in the temporal reproduction task – the only task where patients were observed to differ from the control group. 
Liu et al. (Liu et al., 2022) examined the correlation between accuracy and precision in the temporal bisection task (encompassing both sub-second and supra-second explicit perception of time) and the HAM-D score. They found no significant relationships.
No significant results were also obtained by Arrouet et al. (Arrouet et al., 2022) when investigating the correlation between participants’ CPZE medication and the explicit performance at the temporal order judgment task. 
[bookmark: _Hlk143610231][bookmark: _Hlk143610260]Ryu et al. (Ryu et al., 2015) segmented their sample based on the manic and euthymic states to investigate potential psychopathological correlates. They assessed performance in both supra-second estimation and reproduction tasks, which are explicit measures of time perception. In their analysis, they considered scores from the Brief Psychiatric Rating Scale (BPRS) (Pull and Overall, 1977), the YMRS, the Montgomery–Åsberg Depression Scale (MADRS) (Montgomery and Åsberg, 1979), the Clinical Global Impression (CGI), and the level of antipsychotic medications determined by CPZE. Interestingly, euthymic patients were similar to control individuals, while temporal judgments of emotional pictures showed a different pattern for manic patients. As for the clinical variables, significant correlations emerged only for the manic group between performance at estimation task and the manic and illness symptom severity, as measured by the YMRS and the CGI.
Bolbecker et al. (Bolbecker et al., 2014) investigated the potential correlation between accuracy and precision in an explicit sub-second temporal bisection task and the scores on the YMRS and MADRS for BD groups, both with and without psychotic features. Their findings did not yield any significant results.
Bolbecker et al. (2011)  (Bolbecker et al., 2011) failed to find significant differences between manic (n = 17) and euthymic (n = 25) subjects on a finger-tapping performance (explicit supra-second task of perception of time). Moreover, their behavioral data did not correlate with YMRS or MADRS scores. They also evaluated possible pharmacological effects by classify BD patients differently based on the medication. First, they considered separately individuals assuming typical or atypical antipsychotics (n =25), other psychotropic drugs (n = 9), and unmedicated individuals  (n = 8). Subsequently, they categorized patients based on use of atypical antipsychotic drug use (n = 22), lithium use (n = 8), and any psychotropic medication including antipsychotics versus unmedicated participants (n = 34). None of these approaches led to significant results.
Bolbecker et al. (Bolbecker et al., 2009) investigated the presence and temporal latency of conditioning responses to auditory stimuli, which is an implicit sub-second timing task. They considered the mood state (i.e., manic, euthymic, and mixed) and pharmacological data of participants. Their findings indicated that the timing deficit was predominantly observed in patients with a mixed episode. However, there was no correlation between conditioning results and either YMRS or MADRS scores. When comparing unmedicated patients (n = 7) with age-matched controls, they found similar results as with the entire BD group. Moreover, CPZE (n = 10) and valproate (n = 7) dosages were not significantly correlated with percent or peak latency of the conditioned responses.
Mahlberg et al. (Mahlberg et al., 2008) separated the BD sample in patients in either manic or depressive state, and reported differences between the two phases of the illness in a temporal reproduction task (explicit supra-second task). However, when they explored the influence of illness severity by correlating performance with scores from either the HAM-D or the Bech–Rafaelsen Mania Scale  (BRMS) (Bech et al., 1978), no significant results emerged.
[bookmark: _Hlk143614383]Bschor et al. (Bschor et al., 2004) investigated the effects of the clinical and psychopathological characteristics by conducting analyses on the duration of disorder, number of prior episodes, duration of the current episode, and total score at either the HAM-D or the  BRMS. In their association analysis, they found that poorer performance was linked with the number of previous episodes, but this relationship was exclusive to the depressed participants. Notably, results from both supra-second explicit temporal estimation and production tasks did not correlate with any clinical or psychopathological variables.
Tysk (Tysk, 1984) reported significant differences between manic (n =11), depressed (n = 8) and in remission (n = 9) patients in various tasks of explicit temporal perception. Specifically, in both perceptual (i.e., metronome adjustment and verbal estimation) and motor (i.e., production) timing, manic patients tended to overestimate time, depressed patients to underestimate it, and patients in remission behaved similar to controls. Nonetheless, it is important to note that due to small sample size BD patients with a depressive episode were analyzed together with patients with  major depression.

Details about cognitive correlates of temporal perception
[bookmark: _Hlk143605618]Ciullo et al. (Ciullo et al., 2022) included in the analyses two neuropsychological measures. They administered the Delayed Item Recognition task (DIR) (Ciullo et al., 2018, Ciullo et al., 2022) to examine non-verbal and non-visuo-spatial working memory (WM). Additionally, they employed the Trail Making Test part-A (TMT-A) (Reitan, 1992) to assess processing speed, WM, and set-shifting performances. In a forward stepwise linear regression analysis assessing potential predictors of precision in the temporal reproduction task, the accuracy of the Delayed Item Recognition task explained, together with the number of previous major depressive episode, the 20% of variance. Notably, performance on the Delayed Item Recognition task, which evaluates WM, showed no difference between the two groups.
Bolbecker et al. (Bolbecker et al., 2014) correlated the results at the temporal bisection task (explicit sub-second task time perception) with the QI information derived from the Wechsler Abbreviated Scale of Intelligence (WASI) (Wechsler, 1999) and found no relationship between QI and either temporal precision or accuracy.
While investigating supra-second temporal estimation and production, Bschor et al. (2004) (Bschor et al., 2004) assessed perceptual, executive, and motor speed with the TMT part-A and showed that a retardation was associated with an overestimation of time only in BD individuals with a manic episode.

Neurobiological assumptions underlying temporal perception
No studies involving BD patients investigated the neurobiological correlates of temporal perception. Based on the existing literature implicating a role of the cerebellum in eyeblink conditioning responses, Bolbecker et al.  (Bolbecker et al., 2009) suggested that the inability of the BD group to adaptively delay their conditioned blink responses was consistent with cerebellar functional abnormalities. Thus, they hypothesized that cerebellar dysfunction may contribute to poor temporal coordination as revealed by the eyeblink conditioning task.
Bolbecker et al. (Bolbecker et al., 2011) applied to the results of a finger-tapping task a mathematical model, namely the Wing–Kristofferson model (Wing and Kristofferson, 1973a, Wing and Kristofferson, 1973b), to indirectly disentangle whether the source of timing variability was due to the central timekeeper or to a delay between neural command and the execution of the movement. By decomposing the timing variance during the continuation phase (i.e., continuing tapping at the same rhythm without the stimulus), it emerged that the BD group had higher variability in the  internal timekeeping system but similar motor implementation variability compared to controls. Within the BD group, differences between manic and euthymic patients were not significant.
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