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background
The study purpose was to assess the relationship between 
affective temperaments and procrastination and to exam-
ine the role of emotional reactivity as a mediator in this re-
lationship. We hypothesized that depressive, cyclothymic, 
irritable and anxious temperaments as well as emotional 
reactivity would be positively correlated with procrastina-
tion while the hyperthymic temperament would be nega-
tively correlated, and that emotional reactivity would me-
diate the relationship between affective temperaments and 
procrastination.

participants and procedure
The sample consisted of 315 healthy Caucasian adults 
(193 women and 122 men) aged 18-69 (M = 31.64, SD = 12.14). 
The Polish version of the Temperament Evaluation of 
Memphis, Pisa, Paris and San Diego Auto-Questionnaire 
(TEMPS-A) was used to assess affective temperaments (de-
pressive, cyclothymic, hyperthymic, irritable and anxious). 
The temperament traits postulated by the regulative theory 
of temperament were measured with the Formal Charac-
teristics of Behaviour – Temperament Inventory Revised  
(FCB-TIR). Procrastination was evaluated via a Polish ver-
sion of the Pure Procrastination Scale (PPS).

results
The affective temperaments positively correlated with pro-
crastination, except for hyperthymic temperament (nega-
tive correlation). Emotional reactivity and perseveration 
had a  positive relationship with procrastination, while 
briskness, endurance and rhythmicity had a negative corre-
lation. Cyclothymic temperament and emotional reactivity 
were found to be significant predictors of procrastination; 
hyperthymic temperament, endurance and rhythmicity 
may provide buffers against procrastination.

conclusions
Cyclothymic temperament is an important predictor of 
procrastination. Emotional reactivity significantly mediat-
ed between cyclothymic temperament and procrastination. 
Hyperthymic temperament, endurance and rhythmicity 
may provide a buffer against procrastination.
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Background

Procrastination is a  widely prevalent phenomenon 
with numerous definitions and methods of meas-
urement (Svartdal & Steel, 2017). According to Steel 
(2007), to “procrastinate is to voluntarily delay an 
intended course of action despite expecting to be 
worse off for the delay” (p. 66). For example, Tice 
and Baumeister (1997) showed that the early stage 
of procrastination is associated with benefits such as 
positive emotions, but after a  time this delay leads 
to unpleasant tension. Steel’s (2007) aforementioned 
definition of procrastination refers to the so-called 
pure procrastination or chronic procrastination, that 
is, a mode of functioning in which an individual con-
stantly and irrationally delays performing a  task. 
Chu and Choi (2005) consider such persons passive 
procrastinators as they delay completing a  task on 
time due to their indecision and inaction. In contrast, 
active procrastination is considered to be its “posi-
tive” form, because active procrastinators usually de-
lay completion of tasks in order to create favourable 
working conditions for themselves (i.e., working bet-
ter under pressure; Chu & Choi, 2005). 

Tibbett and Ferrari (2019) suggest that procrastina-
tion may result from an individual’s indecision and 
regret about previous decisions regarding education, 
finances or family life. However, numerous authors 
have proposed an association between procrastina-
tion and personality traits, particularly conscientious-
ness (Boysan & Kiral, 2017), extraversion, neuroticism 
(Kim, Fernandez, & Terrier, 2017) and anxiety (Con-
stantin, English, &  Mazmanian, 2018). Procrastina-
tion is also related to metacognition factors, such as 
negative beliefs about uncontrollability and danger 
(Fernie, McKenzie, Nikčević, Caselli, & Spada, 2016), 
as well as with negative affect, namely depression 
(Fernie, Bharucha, Nikčević, Marino, & Spada, 2017; 
Ozer, O’Callaghan, Bokszczanin, Ederer, &  Essau, 
2014). However, it is worth noting that depression, 
neuroticism and low self-efficacy in different situ-
ations may collectively represent at least one of the 
causes of procrastination (Steel, 2007). Also, Beutel 
et al. (2016) indicated a link between procrastination 
and greater stress, depression, anxiety and fatigue, in 
addition to reduced satisfaction across life domains. 

Several authors posit that procrastination may be 
an important component of a short-term mood reg-
ulation strategy playing a  significant role in mood 
repair (Pychyl & Sirois, 2016; Sirois & Pychyl, 2013; 
Wypych, Matuszewski, & Dragan, 2018; Zhang, Liu, 
& Feng, 2019). On the other hand, mood disorders are 
associated with affective temperaments that are trait-
related manifestations, stable over time (Kawamura 
et al., 2010) and having cultural specificities (Vázquez, 
Tondo, Mazzarini, & Gonda, 2012). According to Aki-
skal and Akiskal (2005), affective temperaments play 
a significant role in the predisposition to mood disor-

ders such as depression, anxiety and bipolar disorder. 
Five affective temperaments have been identified: 
“the hyperthymic one characterized by emotional in-
tensity, the cyclothymic one by emotional instability, 
the depressive one by a low energy level, and the irri-
table one by an excessive response to stimuli” (Rovai 
et  al., 2013, p. 2065). Finally, anxious temperament 
was added and “described as constant worrying and 
a  tendency to express psychological tension, in the 
form of psychosomatic symptoms” (Dembińska-Kra-
jewska & Rybakowski, 2014, p. 263).

These temperaments also correlate with the traits 
derived from the best-known personality models, 
such as the five-factor personality model (Akiskal 
& Akiskal, 2005; Rovai et al., 2013). For example, posi-
tive correlations have been demonstrated between 
neuroticism (as measured by the NEO-Five Factor In-
ventory) and all affective temperaments, except the 
hyperthymic temperament (Blӧink, Briegera, Akiskal, 
& Marneros, 2005; Oniszczenko & Stanisławiak, 2019). 

Strelau’s (1998) regulative theory of temperament 
(RTT) assumes that temperamental traits are present 
from infancy and play an important role in all life sit-
uations, especially stressful ones. The RTT postulates 
seven temperament traits as follows: “Briskness (BR, 
the tendency to react quickly and perform activities 
at a high tempo), perseveration (PE, the tendency to 
maintain and repeat behaviours after the situation 
that elicited them has changed), sensory sensitiv-
ity (SS), the ability to react to sensory stimuli of low 
stimulative value and to detect minor differences be-
tween sensory stimuli values), emotional reactivity 
(ER, the tendency to have intense reactions to emoto-
genic stimuli, manifested in high emotional sensitivi-
ty and low emotional resistance), endurance (EN, the 
ability to react appropriately in situations demanding 
long-lasting, high-stimulative activity), activity (AC, 
the tendency to perform high-stimulative behaviours 
or to supply external stimulation through the behav-
iour undertaken) and rhythmicity (RT, the tendency 
to keep regular time intervals between similar reac-
tions, which manifests in eating and sleeping habits 
and a driven lifestyle)” (Cyniak-Cieciura, Zawadzki, 
& Strelau, 2018, pp. 118-120).

Researchers have demonstrated genetic correla-
tions between the RTT and the Big Five personality 
traits, specifically neuroticism with ER and PE and ex-
traversion with BR, EN and AC (Kandler et al., 2012). 
ER has been viewed as a  temperamental risk factor 
for emotional disturbances when facing stressful life 
situations, and it may play a  role similar to that of 
better-known personality traits, such as neuroticism 
and anxiety, in times of distress. For example, ER has 
been shown to be a significant predictor of depression 
(Hintsa et al., 2016) and trauma symptoms (Rzeszutek, 
Oniszczenko, Schier, Biernat-Kałuża, & Gasik, 2016). 
In another study, Dragan, Dragan, Kononowicz, and 
Wells (2012) suggested that ER (as well as PE and BR) 
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is associated with three metacognition components: 
positive beliefs about worry and negative beliefs 
about thoughts concerning uncontrollability and dan-
ger and the consequences of not controlling thoughts. 
Moreover, ER may have both direct and metacogni-
tively mediated effects on state anxiety. 

In a recent study, Oniszczenko, Stanisławiak, Dem-
bińska-Krajewska, and Rybakowski (2017) found that 
ER and PE are also positively related to affective tem-
peraments (depressive, cyclothymic, irritable and 
anxious), with the exception of the hyperthymic tem-
perament, which is most likely linked to the AC trait. 
Notably, affective temperaments and RTT traits, re-
gardless of the differences between them, have a com-
mon genetic foundation associated with dopaminergic 
and serotonergic systems (Oniszczenko et al., 2017).

The purpose of this study, therefore, was to assess 
the relationship between affective temperaments and 
procrastination according to Steel (2007) and to ex-
amine ER as a mediator in this relationship in a non-
clinical adult sample. ER appears responsible for the 
emergence and intensity of emotions and emotional 
resistance, or low ability to control emotional reac-
tions to emotion-inducing stimuli (Strelau, 2008; 
Strelau & Zawadzki, 2011). We thus assumed that ER 
plays a significant role in procrastination as a media-
tor between affective temperaments and procrastina-
tion, leading to the hypothesis that: (1) depressive, 
cyclothymic, irritable and anxious temperaments are 
positively correlated with procrastination, while the 
hyperthymic temperament is negatively correlated 
with procrastination; (2) ER is positively correlated 
with and can directly affect procrastination; and 
(3)  ER mediates the relationship between affective 
temperaments and procrastination.

Participants and procedure

Participants

The study sample comprised 315 healthy Caucasian 
adults (193 women and 122 men) aged from 18 to 
69  years (M  =  31.64, SD  =  12.14). The participants 
were recruited from a  nonclinical population. In 
terms of education level, 173 participants had post-
secondary education, 132 had secondary education, 
and 7 had primary education (3 participants did not 
provide any information about their education). The 
participants were recruited directly by the interview-
ers, who contacted students of various faculties, their 
colleagues, friends, parents and, in the case of work-
ing students, their co-workers. The inclusion criteria 
were age ≥ 18 years and an absence of self-reported 
mental problems. 

The study was anonymous, and participation 
was voluntary. All self-report questionnaires were 
administered in a standard manner. All participants 

provided informed consent before they were includ-
ed in the study, and they did not receive any com-
pensation. The research project was approved by the 
local Research Ethics Commission at the Faculty of 
Psychology, University of Warsaw.

Measurements

Temperament Evaluation of Memphis, Pisa, Paris, and 
San Diego Auto-Questionnaire. Affective tempera-
ments were assessed using the Polish version of the 
Temperament Evaluation of Memphis, Pisa, Paris, and 
San Diego Auto-Questionnaire (TEMPS-A; Akiskal, 
Akiskal, Haykal, Manning, & Connor, 2005; Borkow-
ska et al., 2010). The TEMPS-A is a self-report instru-
ment comprising 110 items (109 for men) using a yes/
no response format. This instrument contains five 
scales (Cronbach’s α values for the current sample fol-
low in parentheses): depressive (α = .70), cyclothymic 
(α = .77), hyperthymic (α =.75), irritable (α = .76) and 
anxious (α =  .83). For each answer, a  ‘yes’ response 
was scored as 1, and a ‘no’ response as 0. These scores 
were added, then divided by the number of items be-
longing to each affective temperament scale (21 for 
each of the first four categories of temperaments and 
26 for the last category, i.e., anxious temperament). 

Formal Characteristics of Behaviour – Temperament 
Inventory Revised. The RTT traits were assessed us-
ing Cyniak-Cieciura, Zawadzki, and Strelau’s (2016) 
Formal Characteristics of Behaviour – Tempera-
ment Inventory Revised (FCB-TIR). The 100 items 
of this inventory employ a  4-point Likert response 
scale (15 items each for the BR, PE, SS, ER, EN and 
AC scales and 10 items for the RT scale). The Cron-
bach’s α values for the FCB-TIR scales in the current 
sample were as follows: BR: α = .79, PE: α = .75, SS: 
α = .76, ER: α = .85, EN: α = .83, AC: α = .86, and RT: 
α  =  .83. Higher total scores on the FCB-TIR scales 
indicate higher levels of the respective traits.

Pure Procrastination Scale. To assess procrastina-
tion, a Polish version (Stępień & Cieciuch, 2013) of 
the Pure Procrastination Scale (PPS) developed by 
Steel (2010) was used. The PPS is a self-report meas-
ure of 12 items directly related to procrastination, 
rated using a 5-point Likert scale (1-5). Higher scores 
indicate greater agreement. The Polish version of the 
PPS had a Cronbach’s α value of .89.

Statistical analysis 

The statistical analysis was performed using IBM 
SPSS Statistics 24 (IBM Corp., 2016). Descriptive 
statistics such as means and standard deviations of 
the main variables were recorded, and relationships 
among variables were examined through Pearson 
product-moment coefficients. A hierarchical multi-
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ple regression analysis was also used to estimate the 
effects of affective temperaments and RTT traits as 
procrastination predictors. The mediation analyses 
were conducted using the PROCESS macro for SPSS 
(Model 4, Hayes, 2013). Direct and indirect effects 
were estimated via the bootstrapping procedure with 
5,000 sample draws and bias-corrected standard er-
rors (Preacher & Hayes, 2008).

Results

All variables, with the exception of the irritable tem-
perament (skew: 1.13, kurtosis: 1.17), had skewness 
ranging from –.32 to .68 and kurtosis ranging from 
–.71 to .71, indicating compatibility with a  normal 
distribution (Tabachnick & Fidell, 2013). The descrip-
tive statistics, Cronbach’s α values and bivariate cor-
relations between procrastination and the tempera-
ment traits are presented in Table 1 and show that 
the correlations between the TEMPS-A and FCB-TIR 
and procrastination scales were small to medium (an 
absolute value of r of .1 was classified as small, .3 as 
medium, and .5 as large per Cohen, 1988). 

Procrastination positively correlated with the af-
fective temperaments, except for the hyperthymic 
temperament (negative correlation). The correlations 
between procrastination and BR, EN and RT were 
negative, while the correlations between procrastina-
tion and PE and ER were positive. No significant cor-
relation existed between SS, AC and procrastination. 

Additionally, we conducted a  hierarchical mul-
tiple regression analysis to determine the extent to 
which affective temperaments and RTT dimensions 
can be viewed as predictors of procrastination. Based 
on the regression coefficients, only cyclothymic tem-
perament and emotional reactivity were found to be 
significant predictors of procrastination in the stud-
ied sample (β coefficients .34 and .18, respectively). 
In turn, hyperthymic temperament, EN and RT may 
provide buffers against procrastination (β coefficients 
–.13, –.13, and –.18). The results are summarized in 
Table 2.

Table 1

Descriptive statistics and correlations for temperament 
and procrastination (n = 315)

Variables M SD Procrasti-
nation

(r)

PPS 30.24 10.81 –

TEMPS-A

Depressive 0.38 0.16 .31*

Cyclothymic 0.41 0.24 .47*

Hyperthymic 0.47 0.20 –.28*

Irritable 0.26 0.21 .22*

Anxious 0.35 0.23 .35*

FCB-TIR

Briskness 44.28 6.59 –.31*

Perseveration 43.21 6.20 .23*

Sensory 
sensitivity

45.18 6.13 –.04

Emotional 
reactivity

38.99 7.84 .37*

Endurance 35.42 7.81 –.21*

Activity 37.79 7.73 –.09

Rhythmicity 21.64 5.82 –.27*
Note. *p < .05; **p < .01; ***p < .001.

Table 2

Hierarchical multiple regression analysis of affective 
temperaments and RTT temperament traits as predic-
tors of procrastination (n = 315)  

Variables β R2 ΔR2

Step 1 .27

Depressive .03

Cyclothymic .44***

Hyperthymic –.23***

Irritable .05

Anxious –.02

Step 2 .33 .06***

Depressive .00

Cyclothymic .34***

Hyperthymic –.13*

Irritable .07

Anxious –.07

Briskness –.13*

Perseveration –.04

Sensory 
sensitivity

.02

Emotional 
reactivity

.18**

Endurance –.02

Activity –.01

Rhythmicity –.18***
Note. *p < .05; **p < .01; ***p < .001.
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Next, a  mediation analysis with a  bootstrap-
ping procedure using ER as a  mediator between 
cyclothymic temperament and procrastination was 
performed. The analysis revealed a significant indi-
rect effect of cyclothymic temperament on procras-
tination through ER [effect  =  3.90, SE  =  1.13, 95% 
CI = (1.95, 6.27)]. The individual pathways of the me-
diation analysis are displayed in Figure 1.  

Discussion

The aim of this study was to assess the relationship 
between affective temperaments and procrastination 
and to examine the mediating role of emotional re-
activity in this relationship. We hypothesized that 
depressive, cyclothymic, irritable and anxious tem-
peraments, as well as emotional reactivity, would be 
positively correlated with procrastination yet nega-
tively correlated with the hyperthymic temperament. 
Additionally, we predicted that emotional reactivity 
would mediate the relationship between affective 
temperaments and procrastination. 

Confirming these hypotheses, we found signifi-
cant positive relationships between cyclothymic, 
anxious, depressive, and irritable temperaments and 
procrastination and a significant negative correlation 
between the hyperthymic temperament and procras-
tination. Congruent with our expectations, we also 
observed significant positive relationships between 
ER and procrastination and between PE and procras-
tination. In contrast, the correlations of procrastina-
tion with BR, EN and RT were significantly negative 
(no correlations between SS and AC and procrastina-
tion were found). Based on the hierarchical regres-
sion analysis, only cyclothymic temperament and 
emotional reactivity significantly predicted procras-
tination, while hyperthymic temperament, EN, and 
RT may serve as buffers against procrastination. 

These findings indicate that the two main traits 
of the cyclothymic temperament may be combined 

with procrastination. The first one is a  pattern of 
alternation between hypomanic and depressive sub-
clinical moods, cognitions, and behaviours (Vázquez 
&  Gonda, 2013). The cyclothymic temperament is 
primarily characterized by significant instability of 
mood and energy expressed as rapid changes, accom-
panied by excessive emotional sensitivity (Hantouche 
& Perugi, 2012). Constantin et al. (2018) demonstrated 
that depression and anxiety are associated with pro-
crastination and that rumination serves as a mediator 
between anxiety and procrastination, as well as be-
tween depression and procrastination. As Constantin 
et  al. (2018) suggest, individuals experiencing high 
levels of depression and anxiety may intentionally 
delay tasks as a result of negative repetitive thoughts, 
particularly thoughts regarding past events. The sec-
ond important trait of cyclothymic temperament is 
unstable self-esteem that swings from low self-con-
fidence to overconfidence (Vázquez & Gonda, 2013). 
Several authors (e.g., Boysan &  Kiral, 2017; Hajloo, 
2014) have proposed that low self-esteem may be the 
primary significant predictor of procrastination. 

A more detailed description of cyclothymic temper-
ament indicates a number of important features of this 
temperament that may be associated with procrastina-
tion. Cyclothymic individuals, during the phase of in-
creased activity and energy for action, may show exces-
sive trust in themselves, excessive self-esteem, carefree 
attitudes, unequal quantity and quality of work, lack of 
concern for the consequences of their own actions, but 
also a sense of guilt over previous actions. At the same 
time, people with a high level of cyclothymic tempera-
ment are considered individuals capable of sharp and 
creative thinking (Rovai et al., 2013; Vázquez & Gonda, 
2013). According to Perugi, Hantouche, and Vannuc-
chi (2017), excessive emotional responses in stressful 
situations, a  tendency to engage in potentially risky 
situations, and high mood instability in cyclothymic 
individuals can be associated with a number of adverse 
psychological and behavioural consequences, includ-
ing procrastination. Cyclothymic temperament is typi-
cally a mix of emotional reactivity, sensation seeking, 
and mood instability, but also impulsiveness, observed 
in procrastination (Wypych et al., 2018).  

Our results also revealed a significant association 
between emotional reactivity as an RTT trait and 
procrastination. This result concurs somewhat with 
the results of other studies showing that neuroticism 
(analogous to ER) is often positively correlated with 
procrastination, while the relationship between ex-
traversion (equivalent to BR and EN) and procrasti-
nation is more unclear (Kim et al., 2017; Steel, 2007). 

Although Steel (2010) argues that distinguishing 
different types of procrastination (e.g., avoidant or 
arousal) is unwarranted, Boysan and Kiral (2017) pro-
pose that procrastination may be a coping mechanism 
to prevent worry and anxiety in some situations. In 
an earlier study, Ferrari and Tice (2000) indicated that 

Figure 1. Mediating effect of emotional reactivity in 
relationship between cyclothymic temperament and 
procrastination. Unstandardized coefficients are  
reported, with standard errors in parentheses.  
 ***p < .001

Cyclothymic  
temperament

Procrastination

Emotional  
reactivity

17.60 (2.37)***

13.00 (1.70)*** 0.30 (0.07)***
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chronic procrastinators engage in procrastination 
only when the upcoming task is potentially threaten-
ing, so procrastination might also serve as an avoid-
ance mechanism. Furthermore, de Palo, Monacis, 
Miceli, Sinatra, and Di Nuovo (2017; see also Mann, 
2016) suggested that decisional procrastination is one 
type of coping, a so-called defensive avoidance. Emo-
tional reactivity is responsible for the emergence and 
intensity of emotions and emotional resistance, or low 
ability to control emotional reactions to strong emo-
togenic stimuli (Strelau, 2008). Therefore, emotional 
reactivity may activate the procrastinating mecha-
nism to protect against excessive distress. In turn, 
Rovai et al. (2013) demonstrated that the cyclothymic 
temperament is manifested in rapid mood changes 
and lack of emotional stability. Thus, the relationship 
between cyclothymic temperament and emotional re-
activity as a mediator between cyclothymic tempera-
ment and procrastination seems to be clear. 

As shown by Blӧink et al. (2005), extraversion is 
strongly associated with hyperthymic temperament 
(see also Akiskal &  Akiskal, 2005). This result sug-
gests that, compared to people with other affective 
temperaments, people with a dominant hyperthymic 
temperament may better control threatening situa-
tions. Therefore, a high level of hyperthymic tempera-
ment may lessen or moderate procrastination. Mean-
while, Kim et al. (2017) state that extraverts might be 
less likely to procrastinate because of their activity 
and assertiveness, although they can engage in ac-
tive procrastination in order to be more efficient. The 
negative correlation between RT and procrastination 
is also of interest, given that RT is a trait indicating 
regularity in performing everyday, homogeneous re-
actions. Thus, more rhythmic individuals may be less 
prone to procrastination. We propose that RT should 
be considered in future studies on procrastination.

Several limitations of our study must be taken into 
account. This research was cross-sectional in nature, 
prohibiting any definite conclusions about the direc-
tion of the relationships between procrastination and 
its correlates. Personality may play a significant role 
in procrastination, but further longitudinal studies 
are needed to verify its potential role. Also, we used 
self-report measures, which are highly susceptible to 
a number of biases. They do not allow assessment of 
the individual’s intention for behavioural delay as 
the core characteristic of procrastination. None of 
the findings from this study were confirmed in be-
havioural or observational studies. Finally, the study 
employed a healthy adult sample, limiting the gener-
alizability of its findings to clinical populations. 

Conclusions

The cyclothymic temperament and ER were conducive 
to procrastination, while the hyperthymic tempera-

ment, EN, and RT may buffer against procrastination. 
Emotional reactivity was a  significant mediator be-
tween cyclothymic temperament and procrastination.
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