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Time Perception and Emotion: A Systematic Review

Beatriz Harana Lahera

Universidad de Almeria, Espaiia

ABSTRACT

Since the beginning of experimental studies in psychology, there has been a keen interest in analyzing
the factors that distort our perception of time as human beings. The manipulation of emotional or/
and motivational states has been critical to understanding how an individual’s perception of time
changes. However, experimental studies to date have been highly diverse in their procedures and
the instruments used to measure such perceptions. This paper proposes a systematic review of the
topic in question. The main aim of this work is to describe and compare different experimental
studies conducted with adults. After a rigorous selection of search terms introduced in each database,
inclusion criteria were applied, while one article was added through citation search. A total of 17
articles with 26 experimental studies were analyzed. The results were discussed, and further research
should be advanced.

Key words: time perception, passage of time, emotion, motivation, systematic review.
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Novelty and Significance

What is already known about the topic?

¢ Anumber of experimental studies have been conducted on the impact of emotions on time perception.
e Some literature reviews exist, but a systematic review has not been carried out to date.

What this paper adds?

¢ A systematic review of human experimental studies about the influence of emotion on time perception.
¢ Analysis of perceptual measurement procedures that do not use millisecond interval discrimination tasks.

The perception of time has been a subject of interest in psychology since the
beginning of experimental psychology in the XIX century. For instance, Vierordt (1868)
and his students were pioneers in conducting different experiments on the discrimination
of short and long-time intervals. Their results indicated that an individual is more
likely to perceive short intervals as longer while long intervals as shorter than they
are (Lejeune & Wearden, 2009). These studies seem to be the first evidence of time
perception. Later on, four methods to measure time perception were developed from
Vierodt’s studies (Wearden, 2016): Reproduction, Production, Comparison, and Verbal
Estimation. In the Reproduction method, auditory or visual stimuli are presented in a
specific interval, and the participant is asked to reproduce the previous interval. For
example, an instructor taps twice on a table, and the participant taps the third time. The
interval between the second and third tap should have the same duration as the interval
between the first and second tap (Boltz, 1994; Bausenhart, Dyjas, & Ulrich, 2014; Jones
& Wearden, 2003). In the Production method, participants are asked to carry out an
action on a specific time. For example, the instructor tells the participant to press a
key for 30 seconds (Fortin & Breton, 1995; Tamm, Uusberg, Allik, & Kreegipuu, 2014;
Wearden & McShane, 1988). In the Comparison method, participants go on a training
phase and then a test phase. In the training phase, the participant learns to discriminate
between a short interval (400ms) and a long interval (1600ms). Subsequently, in the
test phase, the participant has to classify different intervals as short (e.g., 600 ms) or
long (1600 ms), among others (Allan & Gibbon, 1991; Brown, McCormack, Smith, &
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Stewart, 2005; Church & Deluty, 1977; Kopec & Brody, 2010). Finally, in the Verbal
Estimation method, participants must indicate how much time has elapsed in a given
interval. For instance, after experiencing an interval of unknown duration, the participant
stated that it was 20 minutes long (Bell, 1975; Boltz, 1993; Franssen & Vandierendonck,
2002). Each of the above four methods has used different types of intervals. Usually,
tasks involving the comparison methods use intervals of milliseconds (Allan & Gibbon,
1991; Wearden, 1992). However, experiments involving the estimation method have
used longer and more varied intervals, ranging from five minutes to an hour (Meade,
1963; Schonbach, 1959; Vohs & Schmeichel, 2003). Depending on the method used,
the instructions given to the participant about the aim of the study were different. In
the comparison method, for instance, the participant is aware that s/he asked about
time perception. In contrast, when using an estimation method, the participant does
not necessarily know the aim of what s/he is being asked until s/he is being asked
about it. In this regard, Hicks, Miller, and Kinsbourne (1976) divided the measurement
methods into two categories: Prospective, in which the participant is informed that the
study aims to measure the perception of time; and Retrospective, where the participant
is not informed about the aim of the study.

Beyond the key concepts related to the measurement of time perception already
described, it is necessary to consider the conditions under which behavior occurs. More
specifically, the context of the motivational and emotional responses involved when
doing any particular activity and the present factors. In this regard, over the years,
time perception has been measured using different types of tasks. For instance, studies
where motivational and emotional factors were considered somehow (Angrilli, Cherubini,
Pavese, & Manfredini, 1997; Droit-Volet, Brunot, & Niedenthal, 2004; Gil, Neidenthal,
& Droit-Volet, 2007; Meade, 1959), or those related to attention responses (Bohmelt,
Schell, & Dawson, 1999; Fortin & Rousseau, 1987; Im & Varma, 2018; Tamm et alia,
2014; Zhang, Liu, Wang, Chen, & Luo, 2014).

Most experimental studies on attention responses have not measured or even
considered the emotional and motivational responses (Brown, 1985; Thomas & Weaver,
1975; Wearden & Towse, 1994). However, as in any other behavior, emotions play a
relevant role in the behavior of time perception. In other words, the impact of different
emotional responses while performing an attention task might result not only in different
performance in such a task but also in different estimations of time and different
sensations or judgements about how slowly or quickly time has passed. For example,
Charlotte spends the entire morning working as a receptionist, doing tasks that she finds
boring. At the end of the morning, she mentions to her colleagues that the morning went
by very slowly. However, the next day, her boss tells her he is raising her salary and
changing her assigned tasks for more fulfilling ones. At the end of the working day,
Charlotte mentions that she has been doing good work and that she would have liked to
have more time to spend on her new tasks, as the hours went by quickly. Accordingly,
experimental studies addressing time perception should consider several factors that are
part of any instance of behavior, such as the emotional and motivational states involved
in doing any specific task, even when said task is simply guessing how much time has
passed. A further complication is that experimental studies should follow the track of
individual behavior instead of the average responses provided by different people. In
this way, any given behavior is in the context of the individual history of that person.
Therefore, all these significant challenges must be kept in mind when reviewing the
studies carried out to date on the topic of relating emotion and time perception.
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There is a large line of research regarding the interaction between emotion and
time perception. Most of these research articles have used comparison methods and
time intervals shorter than 2 seconds. This has been the case in the studies conducted
during the last 20 years by Droit-Volet and her collaborators as perhaps one of the
most frequent groups in analyzing time perception (e.g., Chambon, Gil, Niedenthal,
& Droit-Volet, 2005; Cocenas-Silva, Bueno, & Droit-Volet, 2012; Droit-Volet, 2016;
Droit-Volet, Brunot, & Niedenthal, 2004; Droit-Volet, Bigand, Ramos, & Bueno, 2010;
Droit-Volet & Coull, 2015; Droit-Volet, Fayolle, & Gil, 2011, 2016; Droit-Volet & Gil,
2016; Droit-Volet, Lamotte, & Izaute, 2015; Droit-Volet, Mermillod, Cocenas-Silva &
Gil, 2010; Effron, Niedenthal, Gil, & Droit-Volet, 2006; Fayolle, Droit-Volet, & Gil,
2014; Fayolle, Gil, & Droit-Volet, 2015; Gil, Niedenthal, & Droit-Volet, 2007; Gil &
Droit-Volet, 2011, 2012; Gil, Rousset, & Droit-Volet, 2009; Grommet, Droit-Volet, Gil,
Hemmes, Baker, & Brown, 2011; Mondillon, Niedenthal, Gil, & Droit-Volet, 2007).
Other authors have followed the same system, as was the case with Baccarani, Grondin,
Laflamme, & Brochard (2021); Gable & Poole (2012); Gagnon, Bégin, Laflamme, &
Grondin (2018); Grommet, Hemmes, & Brown (2019); Kliegl, Vyatrin, & Huckauf
(2015); Tipples (2008); Nicol, Tanner, & Clarke (2013); Tomas & Spani¢ (2016); Van
Elk & Rotteveel (2019); Weng, Wang, Zhang, Wang, & Luo (2021); Zhang, Zhang, Yu,
Liu, & Luo (2017).

One might think that studies on time perception, even when researchers belong
to the same group or collaborate, might give some common factors so that a general
conclusion might be formulated. Nevertheless, it seems difficult to reach a general
conclusion through all these studies because the differences among them (e.g., in the
manipulation of emotional responding, the type of task used, or the way that time
perception is measured) establish a differential context for each of them. For instance,
the reviews by Wearden (2016) conclude that the impact of task manipulation was
usually minimal, meaning that time perception hardly changes except when stimuli
apparently devoted to inducing aversive emotions (such as sadness, pain, or anger) were
implemented. High variability among procedures, measures, and, consequently, results
were also detected. Other reviews have been oriented to detect the correlations between
time perception and specific emotional states in clinical and non-clinical populations
(Droit-Volet, Fayolle, Lamotte, & Gil, 2013; Gable, Wilhelm, & Poole, 2022). The same
pattern of variability in procedures, measures, and results was detected in the previous
reviews. However, no systematic review of the relation between emotional responses and
time perception has been conducted. This article aims to fulfill this gap by describing
and comparing the procedures and results of time perception papers with the following
criteria: (a) studies in which the individual’s motivation has been manipulated as well
as has been measured; (b) studies that have used intervals longer than one minute, and
(c) studies conducted with non-clinical population and without taking any drugs or
medications during the experiment.

METHOD

Search Strategy and Criteria Selection

A systematic search was carried out using three databases: ISI Web of Knowledge
(Web of Science), Psychology Database ProQuest, and Scopus, following the guidelines
of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA;
Page et alia, 2021). The key terms were introduced using the operators AND, OR

https://www. ijpsy. com International Journal of Psychology & Psychological Therapy, 22, 3
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and NOT as follows: “time perception” OR “passage of time” AND “motivation” OR
“emotion” NOT (“animals”) NOT (“children” OR “adolescents”) NOT (“drugs” OR
“substance abuse” OR “medications” OR “pharmacological agents”) NOT (“mental
illness” OR “mental disorder” OR “disorder patient” OR “mental disability” OR “patients”
OR “clinical”). These terms were introduced in English, and the filter title, abstract,
and keywords fields were used (except in the case of Psychology Database ProQuest,
in which the search was conducted in the abstract field). Furthermore, the sub-area of
psychology was added to these search criteria.

Due to the large number of studies found, the following specific inclusion criteria
were applied: (1) experimental studies with at least one manipulation of the participant’s
emotional and motivational state; (2) measurement of time perception after the emotional
state manipulation; (3) intervals of more than 1 minute; (4) no clinical adult population
(over or equal to 18 years old); (5) participants were not under the influence of any
drugs or medication during the experimental task.

Study Selection

Once the search terms were introduced into the databases, 680 papers were
identified (see Figure 1). Then, the duplicates were removed, leaving 510 papers. A
total of 14 out of 510 papers were excluded for these reasons: (a) the complexity of
translating two articles from Japanese (2 out of 14 papers); (b) the entire article could
not be found (12 out of 14 papers). Therefore, the inclusion criteria were applied to
496 papers, and the sample was reduced to 16. Additionally, one article identified
by the citation search met the inclusion criteria and was added, making a total of 17
articles. These 17 papers resulted in 29 experimental studies, of which 26 studies met
the inclusion criteria and constituted the final sample of this review.

Database research:

* Scopus . .

« Web of Science Papers identified (680)

 Psychology Database ProQuest
’ Duplicated papers removed D- Papers remained (510)
’ Japanese papers removed ]} Papers remained (508)
’ Not found papers removed D>- Papers remained (496)

Inclusion criteria:

* Experimental studies

* Measurement of time perception Papers remained (16)

« Intervals
* No clinical adult population
* No drugs or medication

3

‘| Final sample: 17 papers with 26 studies % Paper identified by
citation research (1)

Figure 1. Diagram following PRISMA indications (Page et alia, 2021).
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RESULTS

A summary of 17 articles with 26 experimental studies is described below. All
these experiments coincided in measuring time perception using estimation methods
with or without judgements of the passage of time (the participant’s sensation of time
passing faster or slower). All the information analyzed is described in Table 1 as follows:
Article columnn, which involves the citation of the articles (those articles containing
more than one experimental study were specified with an ordinal number at the end),
Prospective “P” and/or Retrospective “R” method, the number of participants “N,” and
a symbol “*” when participants were instructed not to have clocks available during the
performance of the experimental task; Aim column, the purpose of the study; Design/
Manipulation column, inter-subject and/or intra-subject design, and how motivation
and emotion were manipulated; Time Task column, the type of task used to measure
time perception and intervals; Procedure column, the process that was followed in the
experiment; and Results column, a summary of the findings according to experimental
conditions.

The relevant results of Table 1 are summarized as follows. First, regarding the
instruction given to the participants, 16 out of 26 studies explicitly stated that participants
were instructed not to have contact with clocks during the experiment. Second, concerning
the Prospective and/or Retrospective method, 18 out of 26 studies were Retrospective,
4 studies were Prospective, 2 studies used both, and 2 studies without specifying if
a Prospective or Retrospective method was used; Third, in terms of the design, most
studies (17 out of 26) used inter-subject designs, 5 studies used intra-subject, and 4
studies used both. Fourth, there was a high level of variability concerning emotional and
motivational manipulations and the type of task used. Fifth, all studies used the time
estimation method with or without time judgement, with different intervals (from less
than two minutes to one hour). Sixth, 23 out of 26 studies specified in their procedure
that participants were asked about their emotional and motivational state during or after
the experimental task, and 17 out of those studies specified the exact or approximate
number of participants who matched the expected emotional state for such manipulation.
Seventh, the time perception results showed considerable variability since, as mentioned,
the type of emotional manipulation changes greatly from one study to another, as well
as the intervals.

Due to the great diversity of emotional and motivational manipulations, task
types, and outcomes, a new classification of experimental conditions was carried out.
This classification was done following two steps. First, those studies (17 out of 26) that
specified how many participants met the expected emotional state for that experimental
condition were selected. In other words, for how many participants the experimental
manipulation worked. Second, a total of 23 out of 62 experimental conditions (from
17 studies) met the criteria to be classified in one of the following three emotional
response categories: (+) those conditions in which participants rated their emotional
state as pleasant, fun, or satisfied (during or after performing the task), or in which
participants were making good progress during the experimental task; (-) conditions in
which participants reported themselves as anxious, sad, frustrated or in pain (during or
after performing the task), or in which participants did not make any progress during
the experimental task or were private about something that they wanted to obtain; (0)
conditions described in (-) but in this case, it involves only those conditions in which
Participants have been instructed to link the experimental task with a specific aim (e.g.,
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Step 4. Finally, Participants rated the tapes and were fully informed

time estimation results.

Table I (continuation). Summary of reviewed studies. For each article it is detailed the main objective (Aim); type of design and experimental ipulations (Design/Manip ); a list of experimental conditions (Conditions); intervals and
type of task used (Time tasks); the main steps throughout the study (Procedure); main results reported (Results).
Article Aim Design/Manipulation Conditions Time Tasks Procedure Results
%
W Relation Inter-subject o HN-F - The F condition had a shorter time
28 between - Achievement test to select Participants «HN-S Similar to Meade estimate than the S group.
T progress, needs, High Needs (HN): High score. (1963) with two 15m Similar to Meade (1963). - Having HN or LN correlates
9= T . . o o LN-F e =iy : e
= and time Low Needs (LN): Low score. tasks. significantly with feelings of
W perception. - The same as Meade (1963) *LN-S progress and estimation results.
Inter-subject
= Rate of progres 12 conditions o .
E_  Impactof Forward (F): Participants had to advance one or two  with different mm: all azﬁaa,_amm ,‘M..__wwmz_w_n%:
e negative regions toward the goal after each trial. intervals: . Similar to Meade (1963) adapted the instructions for step 2 according snowed longer estimates when
~ L . . Similar to Meade (1963). L neither moving forward nor
L= progress on Zero (Z): Participants had to move either one region oF to these new conditions. backward (zero progress) and shorter
S time perception. forward or backward or not to move. VA estimates in F Ewa B conditions
= Backward (B): Participants had to move one or two B ! "
regions further away from the goal after each trial.
L Nmumﬂw%ﬁws and Two 6-minute tasks:
m 8 roaress on e HM-F Task 1: Looking at a In HM-F, most participants
QL ﬂ m_.:m erception Intra-subject * HM-S magazine. Similar to Meade (1963) with different tasks, no precise information underestimated. Whereas when
] m = ::o:n: P! Similar to Meade (1963). o LM-F Task 2: Cancelling the is given on the questions asked after the tasks. LM-S, most of Participants
s N~ 1roug o LM-S letter "o" from a page overestimated.
= diiGg of jumbled letters
cultures. J )
* . Hic tasks: 6 trials of 3 Step 1. Experimenter explained to the participant the maze and that
= . Inter-subject intervals (30-75- 120s) . . A N .. . . .
=9 Influence of . this maze was highly correlated with intelligence and success. Participants overestimated time in
> ° . Importance of tasks Task 1: A blindfolded - L . " 3
=1 achievement N N o . oF . . Step 2. Participants had to estimate passages of time after blindfolded all periods and both tasks. The
== Py Filled (F): Participants were informed about the maze-tracing activity on ! s . . c
£ oriented task on . . oU maze-tracing activity on an unsolvable puzzle. most considerable discrepancies
S . N importance of task before starting a puzzle, an unsolvable puzzle. . . .
s time perception. " L N : Step 3. Participant had a blindfolded rest. arose in the U task.
S Unfilled (U): Waiting period. Task 2: Periods of L . . .
blindfolded rest Step 4. Participant had to estimate passages of time during the rest.
= e Step 1. Participants first listened to a brief audiotape of learnin
S o - Interest of the task: p 2. varticip: e B pe & - For Participants of B-W and B-WO
ZF  Effectsofa Tnfrosting|() {Tape withianiabsorbing vignetic AN task! (nojinformation (I Y| ) TNt (st Lo groups, time passed longer than
o M - - &mu_mmmm_ mytholos o I-W about interval): Step 2. Participants instructed to turn the tape recorder off and take a Partici “N::m Tl el
EIE . A A | YHO08Y- ) «-WO i ) break in the listening after thought a 5-min session had elapsed. pants ol * group.
o Z interesting task Boring (B): Tedious passage from a text on ethics Participants listen to a > f A s - There are no differences between
£2 on time _ With or without choice: *B-W e e romam Step 3. After break, according to each choice condition, the tape was W or WO conditions,
) q 3 9.1 P : *B-WO pe a presented or not for the 2™ time. a3 oAe e
EES) perception. ‘With (W): Participants decided whether to listen to duration. - No information is given on exact
2
=)

the tape a second time.

Without (WO): Tape was presented for the 2™ time.

about the purpose of the study.

Notes: *= The study details instructions for ensuring that participants do not have clocks available during experimental tasks; m= minutes; N= number of participants; NI= No information about prospective or retrospective instructions; P=
prospective instructions; R= retrospective instructions; s= seconds.
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Table I (continuation). Summary of reviewed studies. For each article it is detailed the main objective (Aim); type of design and experimental manipulations (Design/Manipulation); a list of experimental conditions (Conditions); intervals and
type of task used (Time Tasks); the main steps throughout the study (Procedure); main results reported (Results).

Article Aim Design/Manipulation Conditions Time Tasks Procedure Results
Inter-subjiect - In condition H-B Participants
A Ject. Step 1. Participants completed a scale about psychological perceived task as longer relative
=] - Level of entitlement (scale conducted one month . § N N ) N
= Relation ey A 10-minute task: A entitlement one month before experiment. to L-B; no differences between
o3 . . - N . *H-B matrix of uppercase and Step 2. On the day of the experiment, Experimenter explained the trait entitlement and fun tasks.
3 between time Higher (H): Participants with a high score. P a 5 aq . Lo
=2 y g e 5 e H-F lowercase letters task to Participants according to their conditions. - Participants indicated a better mood
s < perception and Lower (L): Participants with a low score. a di - 3. Partici () h . h doi . itions F than i L
S e R, s oL-B (depending on conditions ~ Step 3. Participants answer: (a) how many minutes they were doing in conditions F than in conditions
5% & ] p - 5 eL-F B or F, Participants have the task; (b) interest of the task; (c) mood rate; (d) indication on B; no specific information about
Z personality trait. Boring (B): Participants reproduce the matrix task. a . N A . . . . .
= P different aims). a scale if they had enough time to do the task; (e) how much they how time passed in conditions F.
a Funny (F): Participants used the letters from . PR, 3 . . N S
) A g s s are busy in their life; (f) a scale of sensation seeking. - No specific estimation data
matrix task to form people's first names.
between the two tasks.

A
= Inter-subject Step 1. Participants received instructions for entitled or control
28 . D) Task (no information conditions. Participants in condition C
= Influence of Instructions: . . . . .
3 B N . about the interval): Step 2. Participants filled in the survey. perceived the survey as a greater
== entailment on Entitled (E): The aim was to learn more about *E . . A [P . N N
S . . . L Survey about favorite Step 3. Last questions of the survey: (a) indicate on a scale if think waste of time and estimated it as
N time perception opinions and personal preferences, Participants o C f . . N . . P .

= . N . . ood or frequency with that doing this survey was a waste of time; (b) estimate in minutes longer than participants from
2 for boring tasks. was entitled to the best possible experiences. . ) S A . .
L& . . which eat fast food. how long the survey was;(c) to indicate what set of instructions condition E.
B Control (C): The aim was to understand opinions. > .
% had received: entitled, control or bogus unused.
% Three 4m tasks:
=} I . Task 1: Participants press  Step 1. Participants were told that different colored flashes (with
= nter-subject . S
Q Effects of . spacebar every time subliminal words) would appear on computer screen. . . .
e subliminal et they saw a flash. Step 2. Participants were told that the three tasks could take LRI o2 il e
S i Entitled (E): 80% of Entitlement and self-focused o E A - P = varticip: ‘ entitled to 80% felt the time passed
S superiority T P Task 2: The same as in approximately 10 to 25min. B
s al q words: unique, superior, important (...) oC p . e more slowly than those with words

words on time d o task 1, but only when Step 3. The tasks began. The words were displayed at 100ms. 3

5 N Control (C): Any entitlement and self-focused . L N no entitled.
-2 perception. words: water, long, number (....) the flash is blue. Step 4. Participants rated: (a) how fast the time passed (very slowly
% ) ’ ’ o Task 3: Participants count or very quickly); (b) interest of tasks.

Inter-subject/Intra-subject
- Different odors (inter-subject):

flashes.

Step 1. Different odors sprayed into the room 20 minutes before
(odors remained stable for 1 hour).

*@ MM»H“M:JVMNME_»MW::_@:W_ m“wm_:w_noro_ Step 2. Researcher informed Participants that there might be odors in - For most Participants in condition P,
m Inl £ C _u~ _ (©): Ni N a otpy Tasks with different the experimental room previously used by other researchers for odor was pleasant, and unpleasant
< difforont odors  “Tybe of task (int et oP intervals: smelling studies. the odor in condition U.
5 i s P e QM oeticiants order different * U Task 1 (no time limit). ~ Step 3. Instructions were given to Participant for each task. After - Overestimation in all conditions
3 . . : 8ing N P . oC Task 2 (137s). each task, Participants rate the task (0-10): (a) difficulty; (b) during tasks 1 and 3. Participants
o time perception. landscape cards from lowest to highest. o X ; RO e e ) i P
2 y - N Task 3 (202s). pleasantness; (c) time estimation; (d) stressful level; (e) underestimated in all conditions
s (2. Drawing: Participants draw small circles very . .
& quickly concentration. during task 2.
CL . Step 4. Once Participants completed the tasks, a scale was given to
3. MMMMMMWMW:QE. Participants do different math indicate (0-10) intensity, hedonic valence, and irritation.

Notes: *=The study details instructions for ensuring that participants do not have clocks available during experimental tasks; m= minutes; ms= miliseconds; N= number of participants; P= prospective instructions; R= retrospective instructions;

s= seconds.
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Table 1 (continuation). Summary of reviewed studies. For each article it is detailed the main objective (Aim); type of design and experimental ipulations (Design/ ion); a list of experimental conditions (Conditions); intervals and
type of task used (Time Tasks); the main steps throughout the study (Procedure); main results reported (Results).

TiME PERCEPTION AND EMOTION

Article Aim Design/Manipulation Conditions Time Tasks Procedure Results
= Step 1. Participants completed: (a) demographic data, (b) mood - Participants in Condition S provided a
g Inter-subject questionnaire, (c) saliva sample, (d) estimation interval (47s-72s). more inaccurate estimation than those
IS A . 42s or 72s tasks: P g A AR o
< If the induction Stress levels: Participants were told Step 2. Participants performed a measure of cortisol (before and in C. In Condition S Participants
= of high stress Stress (S): Participant immersed his hand in water S the __%n_ o estimate an after) for the Social Evaluative Cold Pressor Stressor Task overestimated in the post, in C under-
s could influence (0-4°C) for a maximum of 180s (they could oC .Ew_ew_ No information (Condition S) and Condition C, the Warm Water Control Task. estimated coming closer to real-time.
oy time perception. remove it if were intolerable). bout m li used Step 3. Participants completed: (a) mood questionnaire; (b) time - Cortisol levels at baseline and after the
=l Control (C): same as S, water between 24-27°C. about stimuli used. estimation (applying the time interval used in step 1). water task, significantly different only
/M Step 4. After 10m: (a) mood questionnaire; (b) saliva sample. for Condition S.

Inter-subject

a - Information of estimation: . .
o . L . . . - Participants working on the E task
=] . cin
5 vchmﬂmﬁw (P): Participants estimate time before perceived the task as more fun
£y Relation tarty 8 L . . P-E . . L Lo . . and requiring than N and B tasks.
< . Retrospective (R): Participants estimate at the end of * A 6-minute task: Step 1. Participants received instructions to do the computerized task ey N
g between time L. . . - In conditions E time passed
E M erception and task. *P-B Participants asked to (depending on each condition) sienificantly faster than in B or N
= M:,nn%,a - Type of task: *P-N move a ball across a Step 2. After the task, Participants were asked: (a) to estimate ~ i_owo%oﬁ o%\:ao estimation and
2 3 aspects usin Enjoyable (E): Moving a ball to a target in a maze. oR-E computer screen duration of the task; (b) to assess -on a 10-point scale- their the interaction cm%mm: the type
sy P Sing Position of target changed in each session. *R-B according to each perception of speed of time, enjoyment and difficulty during the N P
< computerized . - . L L . of task and prospective/
= 7 Boring (B): Moving a ball from the left side to a target o R-N condition. task; (c) to fill out an intrinsic motivation survey. N P
s~ task. . . _\@:‘OMUOOZ<O ‘were not w_mz;._nw—:.
3 on the right side. When the ball reached the target, a _ No data about the exact time
g new session restarted with same target position. estimation for each condition
M Neutral (N): The same as condition B, target location :
and ball start point altered.

2
.m - In conditions D the enjoyment was
E 3 Inter-subject/Intra-subject higher than in C; stress level in D
.M. -4 To compare the - Information of estimation: (same as 1* study). e P-D Two 6-minute tasks: conditions was lower than in C.
s < results of the 1 - Order of tasks (intra-subject): * P-C Task 1: Reading task.  Similar procedure used as the 1* study, except for type of task and - Perceived time speed in the
3 ” study with other Reading (D): Participants read an article about e R-D Task 2: Computerized ~ one questionnaire (achievement goal survey). condition D was faster than in C.
s & tasks. Einstein at their own pace. e R-C task. - Effect of time estimation and P/R
,m I~ Computerize (C): Computer-validated task. were not significant.
z m - No data about the exact estimation.
o<
3y _E._\w.m:_u_oo(_:mw_\.m:gmn. . Step 1. Participants performed two demonstration trials.
5 *® -Different durations (inter-subject): L . .
= M Seconds (S): Stimuli duration 30, 33, and 36s . SP Step 2. Participants performed 18 trials, 6 for each of the 3 emotional
= = Effect of Minutes 9\:. Stimuli duration @Q oo. and _OWm o ST Task with different stimuli -negative, neutral, positive. For each trial, Participants - The passage of time was slower in
.Dm Z emotion on I R . . e o were presented with the following: a) A fixed mark displayed for the condition M than in S for

s erception of - Type of stimuli (intra-subject): * SN intervals: Watching 500 ms in the center of the screen; b) A stimulus displayed at stimuli N and P
ww & m_sm at different Positive (P): Video people having fun or animals. o M-P other stimuli through a different durations ’ _ No differences ms.ooz&:os N
S5 N Neutral (T): Inanimate objects and facial o M-T computer. o . . . © © N
= intervals. . Step 3. After each trial, Participants answer questions about rating between the two durations.
£e expressions. * M-N the passage of time (7-points scale, from 1= very slowly to 7=
W s Negative (N): Images featured garbage dumps, war, very fast) ’

and people with sad expressions.

Notes: *= The study details instructions for ensuring that participants do not have clocks available during experimental tasks; m= minutes; ms= miliseconds; N= number of participants; NI= No information about prospective or retrospective
instructions; P= prospective instructions; R= retrospective instructions; s= seconds.
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256 HARANA LAHERA

to endure pain for 3 minutes or watch a video about someone’s death from a medical
perspective). Among these 23 conditions, 5 were categorized as (+), 16 conditions as
(-), and 2 conditions as (0).

Table 2 shows the results described above as follows: the articles; the number of
participants; experimental conditions that met the criteria for one of the three categories
of emotional response (and the exact or approximate number of participants for each
one); and classification of the experimental conditions into one of the three categories
[(+), (-), (B)] and the exact or approximate number of participants who met the criteria.

The classifications of the experimental conditions in Table 2 were used to compare
the results more straightforwardly in Table 3, which shows the following data: the
articles; the time intervals used; the emotional response categories; the time estimations
(emotional response categories in which most of the participants’ estimations were over,
under or equal to real time); and the time judgements (emotional response categories in
which most of the participants felt the passage of time as slower or faster).

Data about the main time estimation and judgement results concerning its
emotional response category and the interval used are indicated. First, regarding the time

Table 2. Some of the experimental conditions mentioned in table 1 categorized according to Participants’
emotional responses (during/after the experimental task), indicating number of Participants.
Emotional Responses

Articles N Conditions**

+) ©) ©®
Schénbach (1959) 1st 100 HN-R (n=20) 18
I-W (n= 10 Most of 10
Troutwine & O’Neal (1981) 40 =1 osto
B-WO (n=10) Most of 10
Thorn & Hansell (1993) 80 S-P (n=20) 15
N-P (n=20) 14
Vohs & Schmeichel (2003) 1st 39 S (n=13) Most of 13
. S (n=17) * Most of 17
Vohs & Schmeichel (2003) 2nd 50 R (n= 17) Most of 17
Vohs & Schmeichel (2003) 3rd 48 C (n=24) Most of 24
Vohs & Schmeichel (2003) 4th 45 NT-2B (n=23) * Most of 23
. H-F (n=15) Most of 15
O’Brien et alia (2011) 1st 50
H-B (n=15) Most of 15
O’Brien et alia (2011) 2nd 62 E (n=27) Most of 27
Gable et alia (2016) 1st 73 S (n=36) * Most of 28
J-R (n=17) 17
Grondin et alia (2018) 61
S-R (n=15) 15
Droit-Volet et alia (2020) 1st 87 C-H (n=287) Most of 87
Droit-Volet et alia (2020) 2nd 32 H (n=32) Most of 32
Droit-Volet et alia (2020) 3rd 18 H (n=18) 9
Bagley er alia (2021) 34 S (n=16) Most of 16
X . R-E (n=34) Most of 34
Kawabata & Chatzisarantis (2022) 1st 102
R-B (n=34) Most of 34

Kawabata & Chatzisarantis (2022) 2nd 56 R-D (n=28) Most of 28
Total 977 104 382 32

Notes: *= indicate that number of participants is approximated in that condition (study does not specify the exact number);
##= consult Conditions in Table 1; (+)= pleasant, satisfaction, or making progress; (-)= sadness, frustration, pain, not
making progress or state of deprivation; (0)= the same as (-) with the linking of a specific aim; N= total number of
Participants/study; n= number of Participants in the specific condition.

International Journal of Psychology & Psychological Therapy, 22, 3 https://www.ijpsy.com
© Copyright 2022 IJP&PT & AAC. Unauthorized reproduction of this article is prohibited.



TiME PERCEPTION AND EMOTION 257

Table 3. This table shows each article mentioned in table 2 with its general result (time estimation and
judgement), according to the type of emotional response and interval used.

Articles Intervals Emotional Estimation Judgement
responses  Over Under Equal _ Slower  Faster
Grondin et alia (2018) =15 +(n=17) X
O’Brien et alia (2011) 1st =15 + (nz 15) X
Kawabata & Chatzisarantis (2022) 1st =6 +(n=34) X
Kawabata & Chatzisarantis (2022) 2nd =6 + (n=28) X
Troutwine & O’Neal (1981) NI + (n= 10) X
Vohs & Schmeichel (2003) 2nd =15 -(n=17) X
O’Brien et alia (2011) 1st =15 - (n=15) X
Vohs & Schmeichel (2003) 3rd =6 - (n=24) X
Bagley et alia (2021) 22 - (n=16) X
Vohs & Schmeichel (2003) 4th NI - (n=23) X
O'Brien et alia (2011) 2nd NI - (n=27) X
Schonbach (1959) 1st =15 - (n=18) X X
‘Vohs & Schmeichel (2003) 1st =15 - (n=13) X
Droit-Volet et alia (2020) 1st =6 - (nz 87) X
Droit-Volet et alia (2020) 2nd =6 - (n=32) X
Droit-Volet et alia (2020) 3rd =26 - (n=9) X
Thorn & Hansell (1993) 22 - (n=14) X
Grondin et alia (2018) =15 - (n=15) X
Kawabata & Chatzisarantis (2022) Ist =6 - (n=34) X
Troutwine & O'Neal (1981) NI - (n=10) X
Gable et alia (2016) 1st =2 - (n=28) X
Thorn & Hansell (1993) =2 0 (n=15) X
Vosh & Schmeichel (2003) 2nd =15 0 (n=17) X

Notes: NI= No information is given on the time interval used in the experimental procedure; n= number of Participants
emotional response.
intervals: 4 out of 23 emotional response categories (from 3 studies) do not indicate
which intervals were used; 8 out of 23 categories used intervals of less or equal to 15
minutes; 7 out of 23 categories used intervals of less or equal to 6 minutes; 4 out of 23
categories used intervals of less or equal to 2 minutes. Second, concerning the categories
that measured time estimation and/or judgement: 17 out of 23 emotional response
categories measured time estimation, and 7 out of 23 measured time judgement. Third,
time estimation results are described according to the emotional response categories:
in the (+) emotional response (5 out of 23), the majority of participants overestimated
the time in 1 out of 5 (+) categories, and most participants underestimated time in 1
out of 5 (+) categories. No time estimation data were found in the results of the other
3 (+) categories. In the (-) emotional response (16 out of 23), the greater part of the
participants underestimated the time in 6 out of 16 (-) categories, most participants
overestimated the time in the other 6 out of 16 (-) categories, and most participants from
1 out of 16 (-) categories got very close to estimating the real time. There are 3 out of
16 (-) categories that did not show data about time estimation. In the (0) categories (2
out of 23), most participants adjusted to the real time. Forth, time judgement results are
detailed depending on the emotional response categories: Regarding the (+) emotional
response (5 out of 23), in 3 out of 5 (+) categories, time judgement data were shown,
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and for most of their participants, time passed faster; As for (-) emotional response (16
out of 23), 4 out of 16 (-) categories showed data on time judgement. In 3 out of these
4 (-) categories, for most participants the passage of time was slower, and in 1 out of
4 (-) categories, for most participants time passed faster. No time judgement results
were observed in the (0) category.

Discussion

The analysis of the 23 experimental studies has been challenging, with considerable
variability in the procedure and outcomes. The main findings of the analysis are presented
as follows: (1) the studies have used different intervals (from less than two minutes to
one hour); (2) the experimental tasks used to generate particular emotion and motivation
responses vary enormously from one study to another (e.g., watching a video or pictures,
doing a puzzle or mathematical operations, listening to sounds, among others); (3) Not all
studies have tested whether the experimental manipulation really generate the expected
emotional and motivational responses in the participants (e.g., to present a videoclip and
then ask the participant how they felt while they were watching the clip); (4) Some of
the studies that test the participant’s mood during or after the experimental task do not
provide sufficient data about the number of participants who felt that particular emotion
or motivation; (5) The majority of the studies provide measures of time estimation but
do not measure how slow or fast time passed for the participants; (6) The results on
time estimation shows a great deal of variability (e.g., it is not clear whether, when an
individual is having a bad time, the individual’ estimation was over, under or equal to
real time), despite the classification of the studies according to three emotional response
categories; (7) A pattern on the results of the judgment of the passage of time can be
observed in some of the studies classified into emotional response categories (e.g.,
those experimental conditions in which participants informed that they had fun or felt
pleasant, time went faster versus those experimental conditions in which participants
reported that they felt bored or unpleasant); (8) There are scarce studies that generate
a pain or discomfort task and associate it with a specific aim (e.g., keeping the hand in
cold water for 3 minutes or watching a movie about someone’s death from a medical
perspective); (9) The data from all the studies are nomothetic (with inter-subject designs
in most of them), there is not an individual analysis of the one participant’s emotional
or motivational state and their specific perception of time. Each of these conclusions
will be discussed in the following paragraphs.

Concerning the wide variety of intervals used in the different studies, it is not
clear whether the time is perceived differently depending on whether the interval is
shorter (2-5 minutes) or longer (40-45 minutes) (Bagley et alia, 2021; Meade, 1963,
1966; Troutwine & O’Neal, 1981). Perhaps, more replication of experimental studies
in this area would be needed to see if the results show any specific pattern (e.g.,
studies in which the experimental context is manipulated to generate amusement in
one participant during a 2-minute interval and on another occasion, the experimental
context is manipulated to generate the same emotion in that particular participant during
a 15-minute interval). Furthermore, as mentioned above, there is no line or direction
to follow to manipulate emotional and motivational states. Each of these studies used
different tasks to manipulate the experimental context. Probably, there is a lack of
replication studies under the same motivational and emotional manipulations.

International Journal of Psychology & Psychological Therapy, 22, 3 https://www.ijpsy.com
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Another aspect to discuss is the assessment of the emotional and motivational
states during or after the experimental task. Some studies do not specify whether such
assessments were made or whether they assumed that the participant felt a particular
emotion. Conducting experiments without verifying and specifying the participant’s
emotional state during or after the experimental task does not conclude anything about
the interaction of a particular emotional response and time perception. In addition, most
studies that measured participants’ emotional and motivational states do not accurately
report the exact number of participants who felt one way or another. Therefore, it is
difficult to determine and conclude, as a whole from all these studies, how the perception
of time oscillates according to emotions.

Regarding the type of time perception measurement, in many of the studies
analyzed, the emphasis is on time estimation data without measuring the sensation or
judgement of the passage of time (e.g., time is passing slower or faster) (Grondin et
alia, 2018; O’Brien, Anastasio, & Bushman, 2011; Vohs & Schmeichel, 2003). Perhaps
one could wonder whether overestimating or underestimating may be related to time
slowing down or speeding up under the same experimental conditions. For example, in
one of the studies (Schonbach, 1959), it was observed that in an experimental condition
where participants were deprived of food, most participants underestimated the time, but
the task passed slower for them. In other words, according to this study, one’s feelings
about how slowly time passed are not necessarily correlated with an overestimation.
Possibly more replicates of studies are needed to corroborate this effect.

Another point mentioned is that the studies have a multitude of experimental
conditions that are intended to generate motivational states. For example, most studies
manipulate context to generate specific motivational states, such as fun, pleasure,
boredom, pain, and sadness, but what would happen when, in a situation of discomfort,
an individual performs an action that links to a specific aim? The data showed a very
low number of participants under this last experimental condition. In particular, two
studies created these types of conditions (Thorn & Hansell, 1993; Vohs & Schmeichel,
2003): in one study, the participants placed their hands in cold water with the aim
of keeping the hand for 3 minutes; in the other study the participants had to watch
a video clip about the death of a person with the aim of watching it from a medical
perspective. The perception of time seems to have been different for these participants
compared to those who simply went through an unpleasant or painful situation. Further
replication of this latter event is needed to reach more precise conclusions on changes
in emotional response and temporal perception. Also, one might assess how time
perception changes when an individual undergoes a painful or uncomfortable task and
links each task step to something meaningful for them. Consider the following example:
David is very afraid of speaking in public. Whenever he has to give a presentation at
the University, he has a hard time. Every minute takes so long. One day, David had to
give a speech at a conference. He wanted to dedicate this speech to his grandmother.
During the presentation, David had his grandmother in his mind every moment. That
day, the speech did not pass slowly. As a result, David’s time perception changed. This
example above reflects an event that may be worth studying.

In summary, the data do not show systematicity between the procedures and the
estimation results. Therefore, a detailed analysis of the same conditions leading to the
same results should be carried out. Regarding the sensations or judgements of the passage
of time results, a pattern has been observed among some of the studies. This pattern
suggests that when participants informed that they were having fun or in a pleasant state,
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time passed more quickly than when they were having a bad time or in an unpleasant
situation. Even so, the data from the studies are general and nomothetic, and it is not
possible to observe the data of the emotional states of each participant accurately.

Apart from the proposed studies and replicates mentioned above, further studies
could conduct a participant-by-participant analysis of each experimental condition
with ideographic data. Nomothetic analysis has advantages, but it does not consider
each participant’s individual history. Each person has tastes or preferences that are not
necessarily the same for everyone. Also, one person may tend to rate their emotional
state as low (either bad or good), and another person may tend to rate their emotional
state as high. In this way, the effect of the emotional and motivational manipulations
on time perception would be more clearly observed if one studies the emotion and the
fluctuation of time perception through the same participant, according to their individual
history (e.g., a math task may be more enjoyable for those people who have been good
at math throughout their lives and are skilled at it). Perhaps, through more ideographic
experimental studies, it would be possible to have a much more global vision in this
area, leading to a scientific underpinning for new lines of research.
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