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Abstract

Procrastination is the deliberate, unjustified postponing of an intended course of action
despite its costs or unfavorable effects. The present study used a self-report online sur-
vey and collected data from a large convenience sample of the general adult population
(N=2,076; females=55.73%; M,,=35.1 years [SD+12.7]) with diverse demographics.
Following the ring-curve distribution, the results indicated a 15.4% prevalence rate of pro-
crastination among the Iranian community, which was significantly higher among women
and divorced individuals and lower among nomadic individuals and those with higher aca-
demic degrees. A latent profile analysis demonstrated two distinct profiles, one for pro-
crastinators (high scores on chronic procrastination, psychological distress, neuroticism,
and extraversion; and low scores on general self-efficacy, self-esteem, satisfaction with
life, openness, agreeableness, and conscientiousness) and one for non-procrastinators
(demonstrating a reverse pattern compared to procrastinators). Moreover, additional net-
work analysis suggested that the examined networks were invariant across procrastination
status and gender. The results indicate that procrastination differs by demographic char-
acteristics and is associated with a unique psychological profile. However, none of the
aforementioned key study variables were considered a potential vulnerability for procras-
tinators due to the finding that all variables were peripheral and none were central in the
examined networks. Therefore, relying on the differences in mean scores on psychometric
scales does not appear to be an optimal way of determining the most important variables in
a therapeutic context when treating procrastination.

Keywords Procrastination - Prevalence - Latent profile analysis - Network analysis -
Adults - Iran

Introduction
Although everyone procrastinates, not everyone is a procrastinator (Ferrari, 2010).
Procrastination is to voluntarily delay an intended course of action despite expecting to be
worse off for the delay (Steel, 2007), or it is the intentional, unjustified postponement of an

intended course of action despite the individual’s awareness that this delay would incur costs
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or have undesirable consequences, which may cause emotional discomfort (Ferrari et al., 1995;
2010). Generally, procrastination can manifest in two forms: behavioral procrastination,
which involves the postponement of task completion or goal-oriented behavior, and decisional
procrastination, which is characterized by difficulty in making timely decisions (Orellana-
Damacela et al., 2000; Ferrari & Tibbett, 2017). Compared to non-procrastinators,
procrastinators make frequent delays a habit and routinely put off tasks till tomorrow “without
a genuine reason” (Ferrari, 2010). The present study examined potential vulnerability towards
procrastination by using the Temporal Motivation Theory (TMT; Steel & Konig, 2006) as a
theoretical framework. To gain insight into this issue, the study looked at various variables
such as self-esteem, self-efficacy, psychological distress, life satisfaction, emotion regulation,
and the Big Five personality traits.

TMT is a broad integrative theory that considers time as a critical factor in motivation,
which provides a framework for understanding procrastination (Lord et al., 2010). According
to this theory, procrastination can occur when the motivation to engage in a task is low. This,
in turn, depends on how much a task or choice is desirable to individuals. Individuals tend to
desire positive outcomes that are close in time, likely to happen, and significant in magnitude,
while negative outcomes that are distant, improbable, and trivial in magnitude are less desirable
(Steel, 2007; Steel & Konig, 2006). In TMT, motivation (desire for a particular outcome) is a
product of four factors: expectancy, value, impulsiveness, and delay. Expectancy is represented
by self-efficacy or the probability of success, value is the reward associated with the desired
outcome, impulsiveness is the sensitivity to delay, and delay is the time to complete a task
(Steel, 2007).

Self-efficacy and self-esteem
TMT suggests that various factors pertain to its four main concepts (expectancy, value,

impulsiveness, and delay), which can be relevant to the issue of procrastination. Among these,
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the first concept of expectancy (or self-efficacy) should be considered alongside self-esteem.
Self-esteem and self-efficacy are interconnected concepts that have been linked to lower levels
of procrastination. Self-esteem pertains to an individual’s perception and appraisal of
themselves (Bailey, 2", 2003), whereas self-efficacy involves evaluating their capability to
attain a specific objective (Zulkosky, 2009). Individuals can cultivate a sense of self-efficacy
by acquiring expertise, witnessing others’ accomplishments, receiving constructive feedback,
or relying on physiological cues (Zulkosky, 2009). The available literature indicates that self-
esteem and self-efficacy are two distinct constructs with differential impacts on an individual’s
cognitive and behavioral repertoire. More specifically, self-esteem is a trait-like characteristic
that influences an individual’s perception of their overall ability to carry out tasks, with low
self-esteem leading to negative self-appraisals such as “I am incompetent and incapable of
succeeding.”

Conversely, self-efficacy is better understood as a state-like construct that affects an
individual’s behavior when confronted with a challenging task, contingent upon their
perception of their capability to achieve the desired outcome. The TMT posits that individuals
with lower levels of self-efficacy and self-esteem are more likely to engage in procrastination
behaviors (Steel, 2007). In light of this, the present study aimed to investigate whether self-
efficacy and self-esteem could be used as differentiating factors between individuals who
engage in procrastination behaviors and those who do not.

Psychological distress and life satisfaction

The concept of ‘value’ constitutes the second dimension of TMT and is a
multidimensional construct that encompasses the unpleasantness of a task, the pleasure derived
from task accomplishment, and the degree of tiresomeness associated with the task (Steel,
2007). This construct is typically reflected in the level of distress experienced during task

performance and the degree of satisfaction upon task completion. According to TMT,
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procrastinators tend to view most of their life duties as aversive and, as such, are likelier to
experience aversion toward task completion (Blunt & Pychyl, 2000). Also, research suggests
that that procrastination is positively correlated with an inability to enjoy satisfaction even after
satisfactory performance (Sirois et al., 2017). In contrast, non-procrastinators tend to derive
pleasure from task completion and experience higher levels of life satisfaction.

Psychological distress includes a range of non-specific symptoms associated with
stress, anxiety, and depression (Viertio et al., 2021). On the other hand, life satisfaction is a
cognitive and global evaluation of an individual’s overall quality of life (Pavot & Diener,
2008). According to El-Monshed et al. (2022), there is a negative association between
psychological distress and life satisfaction, suggesting that higher levels of psychological
distress can lead to lower life satisfaction (or vice-versa). Additionally, research by Maria-
loanna and Patra (2022) has shown that procrastination is positively associated with
psychological distress and negatively associated with life satisfaction. This means that
procrastinating individuals may experience higher levels of psychological distress, which can
negatively impact their overall life satisfaction. In light of this, the present study investigated
whether psychological distress and life satisfaction are differentiating factors between
individuals who engage in procrastination behaviors and those who do not.
Big Five personality traits

In the context of TMT, ‘delaying’ refers to postponing a task. Personality traits and
individual differences can influence an individual’s tendency to delay tasks (Steel, 2007). This
is the third concept of TMT covered in the study. According to Steel (2007), neuroticism is
considered a source of procrastination and is associated with worry, anxiety, and negative
affect. In addition, individuals with high anxiety levels tend to catastrophize even minor events,

leading to avoidance of important tasks and responsibilities. TMT views procrastination as a
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representation of low conscientiousness because individuals who are less responsible and
committed tend to delay tasks.

Additionally, it suggests that individuals with lower levels of agreeableness may
procrastinate due to their rebellious and hostile nature. However, TMT does not have a clear
stance on the relationship between extraversion and procrastination, as it can be difficult to
explain how extraversion affects procrastination, suggesting a need for further investigation.
According to Steel (2007), openness to experience is the only trait in the Big Five model that
does not affect procrastination, given its association with cultural awareness, intellect, and the
need for cognition. However, the present study examined it in relation to procrastination as part
of the Big Five personality traits. It is important to note that TMT (Steel, 2007) emphasizes
neuroticism and conscientiousness because of their conceptual links to procrastination.
However, it provides a rationale for why individual differences should be considered, as they
could affect an individual’s sensitivity to delay.

Ocansey et al. (2022) reported that all Big Five personality traits had an association
with procrastination. All traits, except neuroticism, were negatively associated with
procrastination. This means that higher levels of neuroticism were associated with higher levels
of procrastination, while the opposite was true for the relationship between the other Big Five
traits and procrastination. In light of this, the present study investigated whether the Big Five
personality traits could be used as differentiating factors between individuals who engage in
procrastination behaviors and those who do not.

The present study

The present study was exploratory. Therefore, there were no specific hypotheses, it

aimed to answer three main questions. These three research questions (RQs) are outlined

below, each following the relevant literature in relation to each RQ.
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Prevalence of procrastination among Iranians: The first objective was to determine the
prevalence of procrastination among a convenience sample of the Iranian general population
(non-students). Chronic procrastination affects approximately 15%-20% of adults (Ferrari,
2010; Ferrari & Tibbett, 2017; Harriott & Ferrari, 1996), and approximately 25% of adults
view procrastination as a defining trait of their personality (Nguyen et al., 2013). These
statistics suggest that procrastination is a prevalent behavior among adults. However, studies
undertaken in Iran have focused solely on the prevalence of procrastination among college
students considering delaying academic tasks, with the prevalence ranging from 31%
(Rowhany et al., 2021) to 70% (Tavakoli, 2013), and have not examined procrastination among
general or community samples. Therefore, the present study asked: what is the prevalence of
procrastination among Iranians, and does it differ across different demographic features?
(RQ1).

Latent profiles of Iranian procrastinators: The second objective was to profile
procrastinators and non-procrastinators using latent profile analysis based on the previously
discussed variables. This is important given that comparing procrastinators versus non-
procrastinators could provide insights into its psychopathology (Flett et al., 2016; Gustavson
et al., 2017). Previous research has demonstrated that individuals who seek treatment for
procrastination can be distinguished into five separate subgroups, or clusters, of
procrastinators:  ‘mild  procrastinators,”  ‘average procrastinators,”  ‘well-adjusted
procrastinators,” ‘severe procrastinators,” and ‘primarily depressed’ (Rozental et al., 2015a).
Also, comparing ‘less severe procrastinators’ versus ‘severe procrastinators’ showed that the
latter experienced more problems of procrastination in different life domains, greater
symptoms of psychological distress (stress, anxiety, and depression), and lower quality of life
(Rozental et al., 2022). A longitudinal study of twins showed that genetic factors explained

46% of the variance for procrastination, meaning that a greater variance was explained by non-
p g g p y
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genetic factors (Gustavson et al., 2017). Consequently, the study of psychological factors is
warranted. However, to date, no known research has utilized the specific variables used in the
present study (i.e., self-efficacy, self-esteem, psychological distress, life satisfaction, emotion
regulation, and the Big Five personality traits) to distinguish individuals who exhibit
procrastination tendencies. Such a profile analysis might assist clinicians in targeting a variable
for psychotherapy from an Iranian sample outside of Western, Educated, Industrialized, Rich,
and Democratic (WEIRD) samples (Henrich et al., 2010). Therefore, the present study asked:
Can the variables of interest (self-efficacy, self-esteem, psychological distress, life satisfaction,
emotion regulation, and the Big Five personality traits) be used to create profiles to distinguish
procrastinators from non-procrastinators? (RQ2).

Network analysis of Iranian procrastinators: The third objective was to use network
analysis to explore whether there are central variables (i.e., the smaller the number of shortest
paths between a variable and all the other variables in the network, the more central the variable
is) that could provide insight into the differences between procrastinators and non-
procrastinators. To the best of the authors’ knowledge, no previous study has ever used network
analysis in studying procrastination. Such analysis would provide the basis for future studies
on procrastination by highlighting variables for potential comparisons and distinctions that may
be attributable to cultural and ethnic characteristics. Therefore, the present study asked: Is there
a key (central) variable that relates to procrastination when considering other variables
simultaneously? (RQ3).

To the best of the authors’ knowledge, the present study is the first to estimate the
prevalence of procrastination among non-student samples of Irian adults. The present study
uniquely combined latent profile analysis and network analysis, which are not commonly
applied simultaneously in studying procrastination except for one study examining academic

procrastination, which used both approaches (Zhou et al., 2024). However, their study did not
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investigate procrastination among the general population. Moreover, the study only focused on
academic procrastination and perceived stress, and not the variables studied in the present
study. Latent profile analysis helps identify unobserved subgroups (latent profiles) and
distinguishes between different types of individuals by providing insight regarding different
procrastination patterns based on the aforementioned set of variables. While latent profile
analysis focuses on individuals, network analysis focuses on the dynamic and interconnection
of the variables contributing to distinct profiles. This dual approach facilitates a more holistic
view to provide a bigger picture of procrastination by simultaneously considering individual

differences and interconnections of the variables.

Method

Participants

With the requisite confidence interval (95%), targeted estimates (20%), and desired
precision of estimate (0.02), at least 1,537 participants were deemed necessary to explore the
prevalence of procrastination among a convenience sample of the Iranian adult general
population using Epitools (Sergeant, 2018). The final sample satisfied these requirements,
given that it comprised 2,076 adult participants.
Measures

Demographic items. Participants completed self-report items including demographic
variables that were used as secondary outcome measures: age, gender (male/female), marital
status (single/married/divorced), educational attainment (high school, diploma; bachelor’s
degree, master’s degree, PhD or higher), number of family members (low [three or below],
average [four to six], high [above six]), where they lived (rural areas, large cities, small cities,

or no fixed place [i.e., nomadic]), income level (as converted into US dollars), and occupational
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status (self-employed, government employee, private sector employee, farmer/rancher,
unemployed). It should be noted that all measures were used in Persian/Farsi.

Behavioral procrastination. The 15-item Adult Inventory of Procrastination (AIP;
McCown & Johnson, 2008; Persian version: Akbari, 2022) was used to assess the behavioral
tendency to put off the beginning and/or the completion of tasks. Items (e.g., “I often find myself
running later than I would like to be”) are rated on a seven-point Likert scale (1= strongly
disagree; 7 = strongly agree). Scores range from 15 to 120, and higher scores indicate higher
behavioral procrastination. In the present study, the internal consistency was very good
(McDonald’s omega = 0.80).

Decisional procrastination. The five-item Decisional Procrastination Scale (Mann,
1982; Persian version: Hosseini & Khayyer, 2002) was used to assess the tendency to put off
decisions. Items (e.g., “I delay making decisions until it is too late”) are rated on a five-point
Likert scale (1= Not apply to me; 5 = Totally applies to me). Scores range from 5 to 25, and
higher scores indicate higher decisional procrastination. In the present study, the internal
consistency was very good (McDonald’s omega = 0.88).

Dysfunctional procrastination. In line with the common practice and given that
behavioral and decisional procrastination are two components of procrastination (Orellana-
Damacela et al., 2000; Ferrari & Tibbett, 2017), the authors constructed a ‘dysfunctional
procrastination’ as a composite variable (i.e., with simple averaging; for more information,
please see, Song et al., 2013) of both behavioral and decisional procrastination.

General self-efficacy. The 17-item General Self-Efficacy Scale (Sherer et al., 1982;
Persian version: Asgharnejad et al., 2006) was used to assess self-efficacy in general situations.
Items (e.g., “When I make plans, I am certain I can make them work”) are scored on a five-

point Likert scale (1= Very disagree; 5 = Very agree). Scores range from 17 to 85, and higher
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scores indicate higher self-efficacy. In the present study, the internal consistency was excellent
(McDonald’s omega = 0.92).

Self-esteem. The 10-item Rosenberg Self-esteem Scale (Rosenberg, 1965; Persian
version: Shapurian et al., 1987) was used to assess self-esteem. The scoring for each scale item
(e.g., “I feel that I'm a person of worth, at least on an equal plane with others) might be
positive (1) or negative (-1). Scores range from -10 to +10, and higher positive scores indicate
higher self-esteem. In the present study, the internal consistency was very good (McDonald’s
omega = 0.85).

Satisfaction with life. The five-item Satisfaction with Life Scale (Diener et al., 1985;
Persian version: Maroufizadeh et al., 2016) was used to assess life satisfaction. Items (e.g., “If
I could live my life over, I would change almost nothing”) are scored on a five-point Likert
scale (1= Strongly disagree; T = Strongly agree). Scores range from 5 to 35, and higher scores
indicate higher life satisfaction. In the present study, the internal consistency was very good
(McDonald’s omega = .86).

Psychological distress. The 21-item Depression Anxiety Stress Scale (Lovibond &
Lovibond, 1995; Persian version: Sahebi et al., 2005) was used to assess psychological distress.
The scoring is based on a 4-Likert point scale. Items (e.g., “I was intolerant of anything that
kept me from getting on with what I was doing”) are scored on a four-point Likert scale (0=
Never, 3 = Always). Scores range from O to 63, and higher scores indicate higher psychological
distress. In the present study, the internal consistency was excellent (McDonald’s omega =
91).

Big Five personality traits. Five two-item dimensions were rated on the 10-item short
version of the Big Five Inventory (Rammstedt & John, 2007; Persian version: Akbari et al.,
2022) to assess the Big Five personality traits comprising neuroticism, extroversion,

agreeableness, openness, and conscientiousness. Items are scored using a five-point Likert
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scale (1 = Totally disagree, 5 = Totally agree). Scores for each trait range from 2 to 10, and the
higher the score, the higher the given trait. In the present study, the internal consistency was
good (McDonald’s omega = 0.74).

Procedure

The present study conformed to the Declaration of Helsinki, and the procedure was
approved by the ethics committee of the first author’s university. Data were collected in Iran
using convenience sampling between January and July 2022. Participants were recruited
through online advertisements on social media platforms (i.e., Telegram, WhatsApp,
Instagram, Facebook, and Twitter). The general inclusion criteria included being 18 years and
older, having Iranian residency, and being proficient and literate in Persian.

All participants were notified that the survey focused on procrastination and related
topics and that the self-reported data collection would last no more than 30 minutes. In addition,
confidentiality was ensured, and informed consent was acquired. The survey was administered
via an online link. All participants completed a demographic questionnaire, followed by the
psychometric scales and directions for completion. To submit the online survey, all questions
needed to be answered, therefore, there were no missing data. All participants were volunteers,
receiving no compensation.

Data analysis

Data processing and diagnostics procedures were conducted using SPSS version 26 and
determined whether the normality assumption was met using a skewness of +2 and kurtosis of
+7 (Bryne, 2010). After establishing that the distribution was normal, data were analyzed for
outliers using the Mahalanobis distance, which did not identify any influential outliers.

Prevalence estimation. The analysis used the method of identifying procrastinators
from the sample based on the previous process (Ferrari et al., 2007a; 2007b; 2009a; 2009b;

Ferrari, 2010). Briefly, standardized z-scores were considered when calculating procrastination
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prevalence across the entire sample. Accordingly, a z-score of 1.04 was the cut-off for
procrastination (85% probability) and -1.04 for non-procrastination. This procedure followed
the ring-curve distribution (like IQ distribution). Z-scores between -1 and +1 are considered
average, while scores of one or more standard deviations from the mean are considered above
or below the average. Consequently, those individuals who scored >1 S.D. on procrastination
were deemed ‘procrastinators,” and those who scored <1 S.D. on procrastination were deemed
‘non-procrastinators.” The prevalence of procrastination across various characteristics then was
investigated.

Latent profile analysis. The analysis determined the number of classes into 10-class
solutions to see which class would fit the data better. The three-class solution outperformed the
other solution given the high entropy (> .80), significant BLRT, and 90%-93% confidence in
classifying participants into three classes, according to the posterior probabilities.

Network analysis. Network analysis (NA) was conducted using JASP (JASP Team,
2023; jasp-stats.org), and R version 4.2.2 was used to compare networks across gender and
procrastination status (i.e., procrastinators vs. non-procrastinators). Using NA, the associations
between several constructs could be visualized while controlling for all other variables in the
network (Borsboom, 2017). In each network analysis, there are nodes and edges. A node
represents an included variable in the network, while an edge indicates the connection or
interconnectivity between the nodes.

To create the network, a graphical least absolute shrinkage and selection operator
(LASSO) regularization method was used based on the Extended Bayesian Information
Criterion (EBIC). This approach can help to decrease false positive connections and control
spurious associations in the network. The tuning parameter was set at 0.5 to control the

complexity of the model and prevent overfitting or underfitting. To quantify the importance of
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each node in the network, expected influence (EI), betweenness, closeness, and strength were
calculated. EI can measure the influence of a node on the other nodes in the network.

Betweenness is a measure of a node’s centrality and reflects the number of shortest
paths between that node and all the other nodes in the network. Closeness, on the other hand,
measures the degree of distance of a node to all other nodes in the network. Strength is a
measure of the magnitude of the connections between a node with all other nodes in the
network. A bootstrapping method was used with 1000 iterations to estimate the stability of the
edges. The Network Comparison Test (NCT) was used to compare the network structures
across gender and procrastination status.

Results

Demographic features

Of the 2,076 adult participants (Mage = 35.1 years, SD = 12.7), 55.73% were female,
63.35% were from families with 4 to 6 members, 70% lived in metropolitan regions, and the
remaining individuals were nomadic or lived in rural areas. Among the participants, 60% had
a university degree, while the others were educated at a non-academic level. Nearly 80% of the
participants were employed, and 54% were married. Finally, 83% had monthly incomes equal

to or below 240 US dollars.

Prevalence of procrastination among Iranians

According to Table 1, across the total sample (N = 2,076), 15.4% were categorized as
procrastinators (n = 319; 198 females and 121 males). However, prevalence rates varied
according to demographic characteristics. For instance, the prevalence of procrastination
among females was significantly higher than among males. Based on where they lived, the
lowest prevalence belonged to nomadic individuals (9%), while there were no significant
differences in the prevalence of procrastination among those living in rural areas, small or large

cities (y* =4.41, df =2, p = .110). In relation to educational attainment, the lowest prevalence
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belonged to individuals who held PhDs or higher (9%), while there were no significant
differences in procrastination between individuals who had other academic degrees or below
(> = 6.52, df = 3, p = .090). In relation to marital status, the highest prevalence of
procrastination was among divorced individuals (23%), while there were no significant
differences among single or married individuals (x* = 0.377, df = 1, p = .539). There were no
significant differences in the prevalence of procrastination in relation to the number of family
members, occupational status, or income level.

Further analysis compared the variables of interest’s mean scores across individuals
based on procrastination status (procrastinators vs. non-procrastinators) and gender status
(male vs. female). The information in Table 2 shows the average scores of different variables
based on whether the participant was a procrastinator or not and their gender. Procrastinators
scored significantly higher than non-procrastinators on psychological distress, neuroticism, and
extraversion. On the other hand, procrastinators scored significantly lower than non-
procrastinators on self-efficacy, self-esteem, life satisfaction, openness, agreeableness, and
conscientiousness. The average age of procrastinators was significantly lower than that of non-
procrastinators.

Regarding gender, males scored significantly higher than females on self-efficacy, self-
esteem, and extraversion. On the other hand, males scored significantly lower than females on
psychological distress and neuroticism. However, there was no significant difference between
males and females in the level of procrastination, life satisfaction, openness, agreeableness,
and conscientiousness. The average age of males was significantly lower than that of females.

Given that the mean age varied significantly between procrastinators and non-
procrastinators, and between males and females, further analysis examined the potential
correlation between age and procrastination scores in the aforementioned groups. In relation to

procrastination  status,age did not significantly correlate with procrastination
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among procrastinators (7[317] = -.053, p = .346) or non-procrastinators (7[320] = -.025, p =
.652). Moreover, in relation to gender, age did not significantly correlate with procrastination
(7[917] = -.027, p = .420) among males. However, among females, age was negatively and
significantly correlated with procrastination (#[1155] = -.065, p = .026), albeit with a small
effect size.

Table 3 provides the correlations between the key study variables. Procrastination was
significantly and positively associated with psychological distress, neuroticism, and
extraversion. On the other hand, procrastination was negatively associated with self-efficacy,
self-esteem, life satisfaction, openness, agreeableness, and conscientiousness. In terms of
magnitude, the association of procrastination with the variables was small (openness and
agreeableness), medium (extraversion), and large (self-efficacy, self-esteem, psychological
distress, life satisfaction, and neuroticism).

Latent profile analysis of Iranian procrastinators

To investigate the present study’s second research question (i.e., can the variables of
interest (self-efficacy, self-esteem, psychological distress, life satisfaction, emotion regulation,
and the Big Five personality traits) be used to create profiles to distinguish procrastinators from
non-procrastinators?), latent profile analysis was conducted. Table 4 shows the fit indices for
the class comparison using the total sample when all variables are included in the analysis.
Given that all the variables were converted into standardized Z-scores, each variable in Table
5 could be interpreted as how much it is higher or lower than the mean score of the total sample
(0). Therefore, hereafter, a low or high score means lower than the mean or higher than the
mean.

The scores for Profile 1 (n = 930) were not significantly different from the mean scores
of the total sample (0); this group was classified as ‘moderate procrastinators.” This profile

represents individuals whose Z-scores were near zero, indicating they did not exhibit either
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procrastinating or non-procrastinating behavior. However, Profile 2 (n = 570) and Profile 3 (n
= 576) demonstrated different patterns. Profile 2 participants were classified as
‘procrastinators’ given their high scores on procrastination. The demographic features for
Profile 2 were as follows: gender (65% female), marital status (44.2% single, 50.2% married,
5.6% divorced), educational attainment (11.1% high school, 32.6% diploma, 42.1% bachelor
degree, 11.6% master’s degree, 2.6% PhD and higher), job status (22.3% self-employed, 8.8%
government employee, 21.6% private sector employee, 16.7% farmer or rancher, 30.7%
unemployed), income level (31.8% less than $70, 29.8% $70-$140, 30.2% $140-$240, 4%
$240-$360, 4.2% more than $360). Those in Profile 2 had (i) high scores on psychological
distress, neuroticism, and extraversion and (ii) low scores on general self-efficacy, self-esteem,
life satisfaction, openness, agreeableness, and conscientiousness.

Profile 3 participants were classified as ‘non-procrastinators’ given their low scores on
chronic procrastination. The demographic features for Profile 3 were as follows: gender (50.2%
female), marital status (33% single, 61.6% married, 5.4% divorced), educational attainment
(10.6% high school, 26.9% diploma, 37% bachelor degree, 17.7% master’s degree, 5.2% PhD
and higher), job status (23.6% self-employed, 16% government employee, 23.6% private sector
employee, 22.6% farmer or rancher, 14.2% unemployed), income level (15.1% less than $70,
23.6% $70-$140, 31.6% $140-$240, 11.8% $240-$360, 17.9% more than $360$). Those in
Profile 3 had a reverse pattern from those in Profile 2.

Network analysis of Iranian procrastinators

To investigate the present study’s final research question (i.e., is there a key [central]
variable that relates to procrastination when considering other variables simultaneously),
network analysis was conducted. The results of the network analysis among 641 participants
derived from latent profile analysis (i.e., 319 procrastinators and 322 non-procrastinators) are

shown in Figure 1. As shown in Figure 1, the network consisted of 10 nodes, including self-
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efficacy, self-esteem, psychological distress, life satisfaction, neuroticism, extraversion,
openness, agreeableness, conscientiousness, and chronic procrastination. A total of 31 non-
zero edges were found in the network, resulting in a sparsity of 0.311.

The nodes of self-efficacy and conscientiousness had high edge intensity (r = .35),
whereas the node of chronic procrastination had a strong negative edge intensity with self-
efficacy (r = -.27), a moderate negative intensity with self-esteem (» = -.07), and a weak
positive intensity with neuroticism (» = .12). Additionally, the node of neuroticism had a
positive edge intensity with psychological distress (r = .30) (see Appendix S1). The
betweenness, closeness, strength, and expected influence for each variable in the network are
shown in Appendix S2. The highest strength centrality measure was found for the node of
psychological distress (1.304), while the lowest strength measure was for life satisfaction (-
0.094).

The network comparison across gender groups is shown in Figure 2. The male network
had a sparsity of 0.289, with 32 non-zero edges out of 45 possible edges. The female network
had a sparsity of 0.311, with 31 non-zero edges out of 45 possible edges. The results of the
NCT indicated that there were no significant differences in network structure across gender
groups (p =0.439). Additionally, there were no significant gender differences in global
strengths (p = 0.665).

Figure 3 shows a comparison of the networks based on procrastination status. In the
procrastinators’ network, there were 19 non-zero edges out of 36 possible edges; in the non-
procrastinators’ network, there were 17 non-zero edges out of 36 possible edges. The sparsity
of the procrastinators’ network was 0.472, while that of the non-procrastinators’ network was
0.528. The nodes of psychological distress and neuroticism had the highest edge intensity (» =
.31) among procrastinators, while psychological distress and self-esteem had the highest

intensity (» =.40) among non-procrastinators. The centrality measures showed similar patterns
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among both procrastinators and non-procrastinators. For procrastinators, self-esteem had the
highest betweenness (2.247), while for non-procrastinators, self-efficacy had the highest
betweenness (0.967). Self-esteem had the highest strength values among both groups, with
1.552 for procrastinators and 1.215 for non-procrastinators. The results of the NCT indicated
that there were no significant differences in network structure across procrastination status (p
= 0.154). Additionally, there were no significant differences in procrastination status in global
strengths (p = 0.263).
Discussion

The present exploratory study sought to answer three main research questions (RQs):
(1) what is the prevalence of procrastination among Iranians, and does it differ across different
demographic features? (RQ1); (ii) can the variables of interest (self-efficacy, self-esteem,
psychological distress, life satisfaction, emotion regulation, and the Big Five personality traits)
be used to create profiles to distinguish procrastinators from non-procrastinators? (RQ2); and
(ii1) is there a key (central) variable that relates to procrastination when considering other
variables simultaneously? (RQ3). Discussion related to each of these three questions is
provided below.
Prevalence of procrastination among Iranians

The findings indicated a prevalence of 15.4% for procrastination. Other studies have
reported the prevalence of chronic procrastination to range from 9.9% (Ferrari et al., 2005) to
20% (Harriott & Ferrari, 1996). In a study by Ferrari et al. (2005), 11.5% of participants self-
identified as arousal procrastinators and 9.9% as avoidant procrastinators. According to Ferrari
et al. (2007a), self-reported rates of arousal procrastination among males and females were
13.5% and 14.6%, respectively. According to Harriott and Ferrari (1996), 15%-20% of
individuals exhibit chronic procrastination. The prevalence of procrastination among adults

does not appear to have changed much over the past three decades, based on a comparison
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between the dates of the present study and those above. However, this prevalence estimation
was much lower than the rate of academic procrastination among Iranian students, which, for
example, has been reported to range from 29.2% (Hayat et al., 2020) to 61% (Karami, 2009).
Prevalence among Iranians based on demographics

Another finding was that the level of procrastination differed between genders, with
female procrastination (17%) being considerably higher than male procrastination (13%).
Some studies (e.g., Haycock et al.,1998; Paludi & Frankell-Hauser, 1986) have reported that
females are more prone to procrastination than males. Possible explanations include females’
higher anxiety levels (Joubert, 2015) and fear of failure (Sabri et al., 2016).

Nomadic individuals had the lowest prevalence of procrastination (9%) according to
the association between where they lived and procrastination. There were no significant
differences in the prevalence of procrastination among those living in rural areas, small or
major towns. No previous research has been undertaken on the prevalence of chronic
procrastination among nomads, and most research has examined urban and rural groups.
Although the results of these studies are somewhat inconsistent, studies indicate that
procrastination is more prevalent among those living in urban civilizations, which may
represent the “rushing” and time urgency of urban life (Ferrari, 2010; Ferrari & Landreth,
2014). Nomads had a lower tendency to procrastinate in the present study, which may be
because of their lifestyle. Since they have limited resources and face seasonal migrations, they
must complete their tasks on time. This may motivate them to finish their work promptly, as
their deadlines are continually approaching.

Regarding educational attainment, those with a PhD or higher had the lowest prevalence
of procrastination (9%), while there were no significant differences between those with
academic and non-academic degrees. This result is consistent with earlier research findings

indicating that those with a greater level of education report less procrastination (Harriott &
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Ferrari, 1996). Individuals with a higher level of education have likely learned to be more
decisive (Harriott & Ferrari, 1996) and have better time management due to their education.

Consistent with previous research (e.g., Harriott & Ferrari, 1996), the highest
prevalence of procrastination (23%) was observed among divorced individuals. This may be
attributable to marital and interpersonal stress and the stresses of divorced individuals’ post-
separation lives. Moreover, the present study’s findings indicated no significant changes in
procrastination prevalence based on the number of family members, occupational status, or
income level, suggesting that these three variables have little impact on procrastination in the
studied sample.
Latent profile analysis among Iranian procrastinators

Comparing the profiles of procrastinators and non-procrastinators showed that
procrastinators differed significantly from non-procrastinators on all the study variables
investigated. Profile 1 exhibited moderate procrastination, with scores falling within the range
of -1 to +1. This aligns with Rozental et al. (2015a), who reported a category of “average
procrastinators” among their five subgroups seeking treatment for procrastination. The present
study’s findings support the belief that procrastination is a common human behavior, but not
everyone can be classified as a procrastinator (Ferrari, 2010). This further suggests that
individuals who do not exhibit some procrastination tendencies cannot be automatically
classified as non-procrastinators. The following discusses the differences between
procrastinators and non-procrastinators.
Self-efficacy and self-esteem

Consistent with previous research (e.g., da Silva et al., 2020), the present study’s
findings indicated that general self-efficacy was a significant predictor of procrastination and
was a distinguishing characteristic between procrastinators and non-procrastinators. Self-

efficacy refers to an individual’s conviction in their ability to control conditions in achieving a



PROCRASTINATION AMONG [RANIANS 21

goal; as such, it can influence their cognitive, motivational, emotional, and selective processes
of behavior (Bandura, 1993) and, consequently, the individual’s efforts in all domains.
Individuals with high self-efficacy do not avoid important steps, postpone work, or delay
because they are confident in their ability to accomplish a goal or task. On the other hand,
individuals with poor self-efficacy avoid required steps, delay work, and procrastinate due to
uncertainty in their abilities, pessimism, fear of failure, and worry (da Silva et al., 2020). In
addition, non-procrastinators reported higher levels of self-esteem than procrastinators. This
finding is consistent with numerous studies indicating a negative association between self-
esteem and procrastination (e.g., Lipinska-Grobelny & Bednarek, 2021). Self-esteem is a
general evaluation that individuals make based on their ideas and emotions, which defines their
level of confidence in their abilities and sense of value and competence (Browne, 2016).
Regarding the direction of the relationship between self-esteem and procrastination, two
perspectives have been provided. In the first, chronic procrastination is viewed as a means of
self-protection for those with fragile self-esteem, whereas in the second, it is believed that low
self-esteem leads to emotions of worthlessness, which in turn may result in task avoidance and
failure (Ferrari & Tibbett, 2017; Ferrari, 2010).
Psychological distress and life satisfaction

The present study’s findings demonstrated that procrastinators experience much more
psychological distress than non-procrastinators. This result is consistent with several studies
(e.g., Maria-loanna & Patra, 2022; Rozental et al., 2022). The relationship between
psychological distress and problems that can increase procrastination, such as negative mood,
insufficient attention to the future (Sirois, 2014), lack of cognitive-emotional regulation, low
flexibility (Eisenbeck et al., 2019), frustration intolerance (Dryden & Dryden, 2014), higher
hopelessness, low flexibility, and anxiety, can explain the effect of psychological distress on

procrastination. Moreover, high procrastinators may experience increasing psychological
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distress (Balkis & Duru, 2007), suggesting the potential mutual relationship between
procrastination and psychological distress, which can temper life satisfaction (Maria-Ioanna &
Patra, 2022).

The present study found that non-procrastinators tended to have a higher level of life
satisfaction compared to procrastinators. However, it is not as simple as stating that
procrastinators have lower satisfaction levels due to their inability to meet deadlines. A meta-
analysis of 43 studies by Sirois et al. (2017) reported that procrastination was positively
associated with an inability to enjoy satisfaction even after satisfactory performance. This is
very important because it demonstrates that the reasons underlying the lower life satisfaction
of procrastinators are not yet clear and require further exploration.

Big Five personality traits

In the present study, procrastination was positively associated with neuroticism and
extraversion, which were higher in severity (i.e., mean scores) among procrastinators compared
to non-procrastinators. The association between neuroticism and procrastination provides
insight into the heightened levels of distress experienced by individuals exhibiting both
neuroticism and procrastination. This is further compounded by neurotic behaviors such as
perfectionism, which often result in self-criticism due to pursuing highly demanding goals.
Consequently, such individuals may be more susceptible to procrastination, leading to greater
levels of stress and anxiety (Zhang, Bai, et al., 2022).

A recent study’s findings support the notion of a positive association between
extraversion and procrastination (Ocansey et al., 2022). This positive association, as well as
the higher scores on extraversion among procrastinators, suggests a potential for arousal
procrastination in the present study’s sample. Research has shown that extraversion is

positively associated with arousal procrastination, which means that individuals tend to delay
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their tasks to experience the excitement or thrill of completing them at the last minute (Freeman
etal., 2011).

Procrastinators in the present study also scored significantly lower on openness,
agreeableness, and conscientiousness than non-procrastinators. These variables were also
negatively associated with procrastination. Based on these findings, and in line with the
findings of Ocansey et al. (2022), it can be concluded that individuals who do not procrastinate
are more likely to be open to new experiences. Additionally, they tend to be agreeable and
conforming individuals who take their responsibilities seriously and are dedicated to achieving
their goals.

Network analysis among Iranian procrastinators

The network analysis findings showed that although a set of variables helped
distinguish between procrastinators and non-procrastinators, none were central, and all were
peripheral in relation to procrastination when all were considered together. This is an important
finding, given that merely relying on mean scale scores may be misleading when it comes to
targeting a given variable for intervention. For instance, procrastinators scored higher on
psychological distress and neuroticism and lower on self-esteem and self-efficacy. By
analyzing the mean scores, a clinician may conclude that the aforementioned differences are
indicative of procrastinators’ vulnerabilities and may choose self-efficacy as a target for
intervention. However, the network analysis findings suggested that such a perspective may
not be appropriate as none of the aforementioned variables appeared to be stronger or more
central to the network.

When considering the variables as a network, the findings indicated that psychological
distress and neuroticism were more central among procrastinators, whereas psychological
distress and self-esteem were more central among non-procrastinators. However, the observed

differences were not significant. Also, self-esteem had the highest strength values among both
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groups, but the differences were not significant. Although none of the examined variables were
significantly central or more important than the others, further analysis indicated that the
examined network was gender-invariant (i.e., the observed patterns were the same across males
and females, implying that none of the studied variables are potential candidates relating to the
procrastinators’ vulnerability or non-procrastinators’ strengths).

As noted, only the analysis of mean scores offered backing for the TMT. However, as
aforementioned, the variables’ nature is fuzzy since they are interconnected, and all are
simultaneously associated with procrastination without being separated in the real world.
Consequently, the network analysis did not support any of the examined variables as a central
variable in relation to procrastination. The understanding of the vulnerabilities is far from
complete. Further research is required to examine other variables in terms of mean differences
and network analysis simultaneously to determine which variables may be a candidate for
vulnerability. Mediation analysis may not provide such insights. For example, Maria-loanna
and Patra (2022) reported that psychological distress mediated the relationship between
procrastination and low life satisfaction, implying that tackling psychological distress might be
a therapeutic intervention. Should network analysis be used, it may result in different findings.
To gain a deeper insight into potential vulnerabilities, further network studies examining
procrastination are needed.

Strengths and limitations

In Iran, the majority of studies have addressed academic procrastination among student
samples. Therefore, to address this shortcoming, an online survey was formulated to procure
responses from a diverse range of participants from various regions of the nation. As previously
noted, the present study is the first undertaken in Iran to establish the prevalence of
procrastination among non-academic student samples and calculated prevalence estimates

based on a variety of demographic characteristics (age, gender, marital status, education level,
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family population, living area, income level, and employment status). Furthermore, the large
sample size and rigorous analyses are also strengths of the present study. However, it is
imperative to acknowledge that each research study possesses its own set of limitations.

The findings of the present study may be constrained by the online convenience
sampling method, which limits the extent to which they can be generalized to the entire
population, particularly those who lack access to the internet. The present study estimated
prevalence based on ring-curve distribution, where scores between -1 and +1 were considered
average. However, using such cut-off scores might increase type-II error, indicating that the
findings should be interpreted with caution. However, it is difficult to differentiate levels of
procrastination due to the lack of a standard cut-off value. As a result, Z-scores (Ferrari et al.,
2007a; 2007b; 2009a; 2009b; Ferrari, 2010) or median scores (Rozental et al., 2022) have been
used to categorize procrastinators. It is also important to consider the limitations of self-report
data because they are known to have methodological biases. These potential biases should be
considered in addition to the aforementioned constraints.

Future directions

Future studies could use the Pure Procrastination Scale (Steel, 2010) to estimate
procrastination prevalence among Iranians, which considers avoidance, arousal, and decisional
procrastination, potentially yielding different results (Rozental et al., 2022; 2015a). However,
given the discussed limitations, it is necessary to develop a gold standard measure of
procrastination to achieve more rigorous estimations. This can be done by creating an
interview-based form, similar to the structured clinical interview for DSM-5 (American
Psychological Association [APA], 2013), which would determine pathological procrastination
based on consensus between experts in the field. Using interview-based assessment in clinical
settings would be a valuable tool for healthcare practitioners to attain a more precise and

tailored approach to therapeutic interventions. By gathering detailed and personalized
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information directly from the client, clinicians can develop more accurate and effective
treatment plans that address each individual’s unique needs and challenges.

Future research could potentially examine individuals in Profile 1, identified in the
analysis. More specifically, the underlying factors that contribute to the transformation of
individuals with moderate procrastination scores (Z-scores ranging between +1 and -1) into
individuals who exhibit procrastination tendencies versus those who do not. A more
comprehensive exploration of nomadic individuals’ exceptional lifestyles, values, or
motivations could also potentially offer valuable insights due to the notably low prevalence of
procrastination within this particular group. To gain a deeper understanding of how the Big
Five personality traits can differentiate between individuals who procrastinate and those who
do not future research should employ a comprehensive approach that explores the various
facets of these traits and their impact on procrastination tendencies. Such an approach would
allow for a more nuanced investigation of the complex relationship between personality and
procrastination. Moreover, as no study is available on the role of culture on procrastination in
Iran, future studies should explore how Persian culture may play a contributory tole in
procrastination among Iranians. Finally, longitudinal studies are important to elucidate the
temporality of the findings and establish causality between the study variables examined here.
Implications

It should be noted that due to the cross-sectional design of the present study, any
implications drawn are merely suggestive rather than definitive. To effectively address
procrastination, it is paramount to customize the intervention to the psychological profile of
procrastinators, given the unique concerns and challenges each faces (Rozental et al., 2015a).
This approach recognizes that procrastination is not a one-size-fits-all problem and requires a

nuanced and personalized approach for successful treatment.
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The present study found that the biggest differences between procrastinators and non-
procrastinators were self-efficacy, psychological distress, self-esteem, neuroticism, life
satisfaction, conscientiousness, openness, and agreeableness. The variations observed in the
Big Five personality traits may not be a primary focus for therapeutic interventions.
Nevertheless, a more in-depth analysis of these differences can facilitate the development of
personalized treatment protocols. For instance, by prioritizing the improvement of self-
efficacy, clinicians could evaluate the potential benefits for individuals with high neuroticism
and low conscientiousness, such as procrastinators. Based on the findings, it appears that self-
efficacy has the potential to serve as a valuable therapeutic target to initiate treatment.
However, it remains unclear whether it is necessary to address self-esteem first, given its
potential role in influencing self-efficacy. Further research is needed to better understand the
relationship between these constructs in the context of procrastination and their respective
implications for therapeutic interventions.

The efficacy of internet-based cognitive behavioral therapy (CBT) as a treatment for
procrastination has been developed by Rozental et al. (2015b). Evaluation indicates that such
therapy effectively addresses self-reported problems related to procrastination, irrespective of
whether or not the individual receives guidance from a therapist. Given the findings of the
present study and earlier research (Rozental et al., 2015a; 2022), it would be worthwhile to
explore the use of this treatment in addressing procrastination among individuals with different
profiles.

Conclusion

Procrastination is subject to individual variation and is associated with specific psychological
profiles among both procrastinators and non-procrastinators. Furthermore, a distinct profile
appears to exist for individuals who exhibit a moderate level of procrastination, indicating that

not everyone falls into the binary categories of procrastinator or non-procrastinator. More



PROCRASTINATION AMONG IRANIANS 28

specifically, some individuals may display a consistent tendency towards procrastinating or not
procrastinating, probably based on situational factors. However, none of these variables could
be considered as a potential vulnerability among procrastinators because the examined
networks were invariant across procrastinators and non-procrastinators, as well as across
genders. Therefore, relying on the differences in mean scores on the various scales does not
appear to be an optimal way of determining which variables are most important and may not
help in intersecting vulnerabilities or therapeutic targets. These findings underscore the
importance of understanding the nuanced nature of procrastination to develop effective
interventions and strategies for individuals across the spectrum of procrastination tendencies.
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Figure 1. EBICglasso model based on network analysis (N=641)
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Note. 1 = Self-efficacy, 2 = Self-esteem, 3 = Psychological distress, 4 = Life satisfaction, 5 =
Neuroticism, 6 = Extraversion, 7 = Openness, 8 = Agreeableness, 9 = Conscientiousness, 10

= Chronic procrastination

Figure 2. EBICglasso model based on network analysis between male (left network) and

female (right network).

Note. 1 = Self-efficacy, 2 = Self-esteem, 3 = Psychological distress, 4 = Life satisfaction, 5 =
Neuroticism, 6 = Extraversion, 7 = Openness, 8 = Agreeableness, 9 = Conscientiousness, 10

= Chronic procrastination
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Figure 3. EBICglasso model based on network analysis between 319 procrastinators (left

network) and 322 non-procrastinators (right network).
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Note. 1 = Self-efficacy, 2 = Self-esteem, 3 = Psychological distress, 4 = Life satisfaction, 5 =

Neuroticism, 6 = Extraversion, 7 = Openness, 8 = Agreeableness, 9 = Conscientiousness.
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Table 1: Procrastination prevalence across different demographic features (N = 2,076).
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Category Variable n Procrastinators Prevalence
% differences
(2, df) = p-value

Gender Male 919 13% (6.10, 1)=0.01
Female 1157 17%

Family population Low (2-3) 530 14% (3.39,2)=0.18
Average (4-6) 1336 15%
High (= 6) 210 19%

Living area Nomadic 168 9% (8.32,3)=0.04
Rural area 437 16%
Large Cities 828 14%
Small cities 643 18%

Educational High School 223 13% (11.1,4)=0.02
attainment Diploma 617 14%
Bachelor degree 831 18%
Master’s degree 300 14%
PhD or higher 105 9%

Occupational Self-employed 481 16% (6.29,4)=0.17
status Government 250 18%

Employee
Private Sector 485 14%
Employee

Farmer/Rancher 429 13%
Unemployed 431 18%
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Income level Less than 70$
71$ to 140%
141$ to 240%
241$ to 360%
More than 361$

Marital status Single
Married
Divorced

479
531
700
164
202

830
1136
110

18%
15%
15%
16%
11%

14%
15%
23%

(5.83,4)=0.1

(5.01,2)=0.05




Table 2: Mean and standard deviations of the variables of interest across procrastination and gender status.

Procrastination status differences Gender differences
Variable Procrastinators Non-procrastinators Welch’s ¢ (df) = p-value Male Female Welch’s ¢ (df) = p-value
(n=319) (n=322) n=919) (m=1157)
Age 33.8(11.6) 36.6 (13.4) -2.79 (628) = 0.01 343(11.2) 35.8(13.7) -2.63 (2072) = 0.01
Procrastination 18.3(0.97) 12 (0.88) 86.32 (632) =0.01 15.1(1.98) 152 (2.14) -1.10 (2072) = 0.26
General self-efficacy 45.7 (11.7) 63.8 (10.3) -20.85 (627) = 0.01 56.5 (12.3) 53.9 (12.1) 4.82 (1956) = 0.01
Self-esteem -2.94 (5) 4.6 (4.9) -19.23 (638) = 0.01 2.03 (5.77) 0.52 (5.95) 5.85(1994) = 0.01
Psychological distress 40 (10.9) 21.2(10.9) 21.75, (639) = 0.01 272 (12.3) 31(12.3) -7.05 (1972) = 0.01
Life satisfaction 13.6 (6.1) 20 (6.6) -12.62 (636) = 0.01 17 (6.39) 16.6 (6.49) 1.49 (1682)=0.13
Neuroticism 8.2(1.9) 5.5(2.3) 16 (618) =0.01 6.41 (2.33) 7.22 (2.35) -7.85(1974) = 0.01
Extraversion 7(2.37) 6(2.17) 5.49 (633) =0.01 6.78 (2.19) 6.48 (2.30) (3.04,2008) = 0.01
Openness 7.5 (2.05) 8.1 (1.87) -3.71 (633) = 0.01 7.68 (1.91) 7.78 (2) (-1.13,2004) = 0.25
Agreeableness 5.7 (2.06) 6.2 (1.93) -3.1(635)=0.01 6.18 (1.85) 6.03 (2.04) (1.81,2036) = 0.07

Conscientiousness 5.2(2.23) 6.6 (2.07) -8.18 (635) = 0.01 5.90 (2.08) 587(2.17)  (0.313,2001)=0.75
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Table 3: Correlation between variables of interest (N = 2,076).

Variables 1 2 3 4 5 6 7 8

Procrastination (1) -

General self-efficacy (2) - 48%* -

Self-esteem (3) - 41 64%* -

Psychological distress (4) A48** - 57** -.67%* -

Life satisfaction (5) - 20%* A6** .60** -53%* -

Neuroticism (6) 35w - 44%% - 44%% S58#* - 30%* -

Extraversion (7) 4% 4% 22%* - 18%* -20%* -.Q7** -

Openness (8) -.09** 09%* 09%* -.05% 05%* -.09** 05%* -
Agreeableness (9) -.08** 08** 3% - 22%* 5% - 15%* - 15%* .01
Conscientiousness (10) -.20%* S59%* 44 -.34%* 33k - 22%* -.10%* .02

Note. ** < .01, * <.05
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Table 4: Class comparison for the total sample, fit indices for the latent profile analysis.
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Class LogLik AIC AWE BIC CAIC CLC KIC SABIC ICL Entropy
1 -29452 58944 59268 59057 59077 58906 58967 58994 -59057 1.000
2 -27278 54618 55121 54793 54824 54558 54652 54695 -55000 0.852
3 -26742 53568 54250 53805 53847 53485 53613 53671 -54243 0.807
4 -26608 53322 54183 53620 53673 53217 53378 53452 -54260 0.778
5 -26419 52966 54006 53327 53391 52839 53033 53123 -54034 0.781
6 -26382 52913 54133 53336 53411 52765 52991 53098 -54213 0.761
7 -26231 52633 54031 53118 53204 52463 52722 52845 -54049 0.767
8 -26174 52542 54120 53089 53186 52350 52642 52781 -54139 0.757
9 -26126 52468 54224 53076 53184 52253 52579 52733 -54230 0.743
10 -26079 52395 54331 53066 53185 52159 52517 52688 -54293 0.739
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Table 5: Latent profile analysis, three-class solution model (N = 2,076).

Profile 1 Profile 2 Profile 3
Variables (Regular participants') (Procrastinators) (Non-procrastinators)

M SD M SD M SD
Procrastination -.02 .87 1 .89 -.67 .79
General self-efficacy .05 .66 -1.02 a7 .92 .61
Self-esteem .04 .63 -1.17 .50 1.08 39
Psychological distress -.008 .63 1.05 .68 -1.02 .58
Life satisfaction -.024 78 -.85 .69 .88 .79
Neuroticism .050 .86 74 .66 -.82 .85
Extraversion -.047 .98 .34 .99 -.26 92
Openness -.016 .99 -.11 1.03 13 .95
Agreeableness .032 .95 =27 1.04 22 .96
Conscientiousness -.019 .87 -.66 .88 .68 .82

Note. The mean scores are represented by Z-scores; the negative sign means below the mean score of the total sample, and the positive sign
means above the mean of the total sample.

! This profile represents individuals whose Z-scores are near zero, indicating they do not exhibit either procrastinating or non-procrastinating
behavior.



