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Abstract
Objective :The present study examines the relationship between procrastination and mental well-being. The current study assumes that procrastination and negative emotional symptoms are related to poorer mental well-being. Method: Participants from Saudi Arabia (N=886; females 344, 38.8% and 542 males, 61.2% ; Mage = 24.33, SD = 5.68). In the parent study, participants completed online questionnaires on the Irrational Procrastination Scale (IPS), the Depression Anxiety Stress Scales (DASS-21), and the Mental Health Continuum-Short Form (MHC-SF). Results: As hypothesized, males procrastinated more than females. Furthermore, single ones procrastinated more than married ones. Depending on the study assumption, procrastination is related to higher levels of DASS-21 and decreased well-being. Conclusions: These findings suggest that depression and anxiety were directly associated with well-being, and procrastination was indirectly associated with well-being, where stress has mediated as an indicator of maladjustment.
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1. Introduction
Procrastination is pervasive across life areas and highly prevalent. Procrastination is the intended delay of tasks, although the delay is expected to make things worse(Steel, 2007). In the past two decades, there has been an extensive increase in the interest in procrastination(Ko & Chang, 2019). Worldwide, approximately 20% to 25% of adolescents and adults suffer from chronic procrastination tendencies in their work and personal lives(Balkis & Duru, 2007);(Ferrari & Díaz-Morales, 2014) (Ko & Chang, 2019). While, it was reported that 70% of college students consider themselves academic procrastinators(Schouwenburg, Lay, Pychyl, & Ferrari, 2004). The relationship between procrastination and health was examined by Steel and Ferrari(Steel & Ferrari, 2013). However, procrastination has an important impact on all areas of life(Malobabic, Živković, & Ranđelović, 2020).The universal phenomenon of procrastination is an intended action of postponing as reported by (Tuckman, 1991);(Chu & Choi, 2005). The frequency of procrastination among the normal population is 20% (Steel, 2007). In contrast, it is particularly common among college students with levels estimated to range from approximately 30% to 80%(Kim & Seo, 2015; Ko & Chang, 2019; Özer, Demir, & Ferrari, 2009).
Furthermore, procrastination was identified as one of the utmost problematic behaviors needing enhanced management(Rabin, Fogel, & Nutter-Upham, 2011; Steel, 2007; Steel & Ferrari, 2013). Procrastination can occur for many reasons such as postponing an action to avoid stress(Chu & Choi, 2005), or self-regulatory failure leading to poor well-being(Ferrari & Díaz-Morales, 2014), and the delay may be due to reaching a goal(Lay, 1986; Steel, Brothen, & Wambach, 2001).
Literature has been interpreted procrastination according to several aspects such as; individual differences(Steel et al., 2001); characteristics of the job(Steel, 2007); demographic variables(Mann, 2016); motivational aspects(Solomon & Rothblum, 1984).In addition to several theories such as self-worth theory, rational emotive behavior theory, the motivation of achievement theory, and learned powerlessness(Chiu, Chen, Chang, & Chen, 2020). The self-value theory holds that procrastinators may use negative emotions such as anxiety, stress, and depression as psychological self-protection(G. L. Flett, Blankstein, & Martin, 1995; F. M. Sirois, 2014; Stöber & Joormann, 2001). Moreover, procrastination may be associated with negative beliefs.(Spada, Hiou, & Nikcevic, 2006).
1.1. Procrastination and mental well-being

[bookmark: _Hlk50588592]Procrastination is related not only to negative emotions in which the activities are delayed, but it is also related to reduced mental well-being and increased negative emotions(Rozental et al., 2014; Stead, Shanahan, & Neufeld, 2010; Tice & Baumeister, 1997).  Including depression(Steel, 2007), anxiety, (Glick, Millstein, & Orsillo, 2014), dejection(Lay, 1986), negative life events(G. L. Flett et al., 1995), shame (Seo, 2009), and poor life satisfaction(Balkis, 2013). Also, researchers had shown that procrastination is a trait related to several acute stress associated physical complaints (e.g., colds and the flu, digestive problems, insomnia, and headaches)(Pychyl & Sirois, 2016; F. M. Sirois, 2007; F. M. Sirois, Melia-Gordon, & Pychyl, 2003). Moreover, procrastination has harmful effects on people's life such as failure to regulate their behavior(Senécal, Koestner, & Vallerand, 1995), and having higher negative emotional symptoms(Beutel et al., 2016) Additionally, Procrastination is related to depression, anxiety(Haycock, McCarthy, & Skay, 1998), distress(Rice, Richardson, & Clark, 2012), eating disorder (Pychyl & Sirois, 2016). Generally in literature  participants of the student samples tended to procrastinate and they experienced lower psychological well-being, more anxiety, more psychological distress, less emotional ties, less general positive affect, more loss of behavioral and emotional control, and more depressive symptoms(Beswick, Rothblum, & Mann, 1988; G. L. Flett et al., 1995; Moon, Converse, Merlini, & Vaghef, 2020; Schraw, Wadkins, & Olafson, 2007; F. M. Sirois, 2004, 2007; F. M. Sirois et al., 2003; Steel, 2007; Steel et al., 2001). A review of the Arabic literature reports a big a gap in the assessment of procrastination and its relationship with negative emotional symptoms and mental well-being in Saudi Arabia.

1.2. Procrastination and personal variables
Previous studies had found a range of personal variables that cause procrastination(Ko & Chang, 2019), such as procrastination was related to lower income(Nguyen, Steel, & Ferrari, 2013). Males tend to procrastinate more than females, and younger participants tend to procrastinate more than older participants. Also, procrastination is more familiar in single and less educated ones (Steel & Ferrari, 2013). In  addition, an internet usage would decrease procrastination among university students. However, the results in this area are still inconsistent(Hinsch & Sheldon, 2013).
1.3. The current study
[bookmark: _Hlk56473036]Despite the huge amount of literature on procrastination and its relation to health, the current researchers note a lack of Arabic studies in this field. In this exploratory study, the present study aims to examine the relationships between negative emotional symptoms (depression, anxiety, and stress) and chronic procrastination by exploring the underlying structure of mental well-being (emotional, social, and psychological well-being) among Saudi Arabian undergraduates. Furthermore, the correlations of procrastination with personal characteristics (e.g., age, sex, education, living, income, and marrying) are evaluated. The present study follows Sirois's theory of procrastination and health (F. M. Sirois, 2007; F. M. Sirois et al., 2003).  Procrastination has related to various variables that indicates procrastination is associated with increased stress, depression, anxiety, fatigue, and decreased satisfaction levels (Beutel et al., 2016). In consistent  with the results of previous studies, the current study predicts that participants with high levels of procrastination and negative emotional symptoms would have reduced mental well-being.
2. Method
2.1. Participants
[bookmark: _Hlk52594133]Saudi undergraduate students constituted the sample of the current study (N=886; 344 females, 38.8% ; 542 males, 61.2% ; age 19–35 years, M = 24.33, SD = 5.68). from Umm Al-Qura University in Mecca city. Of the total sample, 469 or 52.9 % of them studied applied sciences such as medicine, engineering, and information systems; and 417 or 47.1% of them studied theoretical subjects (e.g.; education, humanities, and administration). The procrastination, negative emotional symptoms, and mental well-being questionnaires were completed online.

2.2. Measures
2.2.1. The Irrational Procrastination Scale (IPS)(Steel, 2010)

The IPS includes 9 items to measure the procrastination. The participants answered all items via a 5-point fully labeled Likert scale (1 = very seldom to 5 = very often true). The psychometric properties of the English version are reliable with a Cronbach's alpha of .91, and the tool has strong relations with other tools measuring procrastination, ranging from .56 to .87 (Guilera et al., 2018; Steel, 2010). The IPS has several adaptations to other languages and cultures (i.e., Italian, German, Finnish, Polish, Norwegian, Swedish, and Indonesian), and they have been shown to have acceptable psychometric properties in terms of their internal consistency and dimensional structure(Galih Eko, Ide Bagus, & Hari, 2013; Svartdal, 2017). In the current study, Cronbach’s alpha was .89, and Guttman split-half coefficient was .80 . The internal consistency correlations of the items ranged from r = .56 to r = .82, where p < .000. The IPS has related with Kroese et al.’s scale (2014) bedtime procrastination (BPS), r = .75 p < .000.
2.2.2. The Depression Anxiety Stress Scales (DASS-21)(Lovibond & Lovibond, 1995) 
[bookmark: _Hlk56437757][bookmark: _Hlk52938726]Lovibond & Lovibond (1995) developed the DASS for the diagnosis of negative emotional symptoms such as depression, anxiety, and stress (Antony et al. 1998; Norton, 2007). The DASS has two forms: the full form contains 42 items, and the short form has 21 items which reflect the same properties as the full form. Participants completed the DASS-21 online form. They reported the symptoms they had experienced over the past month. The DASS-21 has high psychometric properties, and it has been used in many cross-cultural studies(Dahm, Wong, & Ponsford, 2013; Jun, Johnston, Kim, & O’Leary, 2018; Norton, 2007; Tran, Tran, & Fisher, 2013). According to previous studies, The DASS-21 has higher internal consistency. The alphas ranged from .83 to .87(Henry & Crawford, 2005; Osman et al., 2012; Sinclair et al., 2011). According to the current study, alpha reliability is .82 for depression, .82 for anxiety, .80 for stress, and .91 for the total DASS-21. Guttman split-half coefficient was .81 for depression, 85 for anxiety, and .83 for stress. The psychometric properties of the DASS-21 were good. The internal consistency of depression ranged from r = .77 to r = .84 with p < .000, that of anxiety ranged from r = .78 to r = .84 with p < .000, that of stress ranged from r = .75 to r = .76 with p < .000, and that of the total DASS-21 ranged from r = .85 to r = .91 with p < .000.
2.2.3. Mental Health Continuum–Short Form (MHC–SF)(Keyes, 2006)
The MHC–SF was developed by Keyes (2006). The MHC–SF has 14 items. It measures Social Well-Being (SWB), Psychological Well-Being (PWB), and Emotional Well-Being (EWB), as described in Keyes’s (1998) model of SWB and as described in Ryff’s (1989) model. The MHC–SF scale has high internal consistency with alphas ranging from .81 to .91 for three subscales, which represents the subscales’ good validity(Keyes et al., 2008; Luijten, Kuppens, van de Bongardt, & Nieboer, 2019).
In the present sample, the Cronbach’s alpha reliability indices are .82 for EWB, .80 for SWB, .81 for PWB, and .89 for the total MHC–SF. Spearman-Brown  split-half coefficient was .88 for EWB, .90 for SWB, .88 for PWB. These results support the MHC–SF’s good construct validity. The internal consistency correlations of the items of EWB ranged from r = 81 to r = .85 with p < .000, those of SWB ranged from r = .69 to r = .90 with p < .000. those of PWB ranged from r = .70 to r = .90 with p < .000, and those of the total MHC–SF ranged from r = .85 to r = .90 with p < .000.
2.3. Procedures
First, the original measures of the IPS, DASS, and MHCSF in English were translated into Arabic by the present study authors. Secondly,  two native Arabic speakers who were fluent in English translated the English measures into Arabic. Inconsistencies in the initial translations were resolved with the help of a third independent translator. The Arabic versions of the IPS, DASS-21, and MHCSF were then translated back into English by two English-speaking language specialists who were blind to the original scale. The differences between the translated versions were assessed, and a satisfactory agreement with the original IPS, DASS-21, and MHCSF scales was achieved through a consensus of the translators. The finished Arabic measures were checked for cultural appropriateness by three academics from the Department of English Language at Umm Al-Qura University; controversial issues from the IPS, MHCSF, and DASS-21 were identified; and necessary changes were made. The updated measures were re-evaluated by the original panel of experts to finalize the Arabic measures used in this study. The language equivalence, validity, and internal consistency reliability of the IPS, DASS-21, and MHCSF were examined. The obtained data are analyzed using SPSS 22.
3. Results
 The variables in our study were nearly normally distributed. The results in (Table 1.) display the differences in the personal characteristics only existed for sex (P≤ .03) and marriage (P≤ .01). Males report more procrastination than females, and unmarried students tends to have more procrastination than married couples.  The obtained results show that the participant have no significance differences in the academic field, residential location, income rate, education level, academic achievement, university housing, birth rank,  and  the spending time  on the internet.
Table 1. Procrastination according to personal characteristics
	Variable
	
	N
	M
	SD
	t.
	Sig.

	[bookmark: _Hlk47249548]Sex
	Male
	387
	28.97
	4.14
	2.15
	P≤ .03

	
	Female
	270
	28.25
	4.25
	
	

	Academic field
	Theoretical
	318
	28.42
	3.76
	1.47
	P≤ .14

	
	Applied
	339
	28.91
	4.65
	
	

	Residential location
	Village
	316
	28.69
	4.75
	.09
	P≤ .92

	
	City
	341
	28.66
	3.61
	
	

	Income
	High
	941
	28.43
	5.10
	.33
	P≤ .44

	
	Low
	81
	28.58
	3.47
	
	

	Education level
	First
	122
	28.25
	3.91
	.12
	P≤ .90

	
	Final
	74
	28.53
	3.60
	
	

	Academic achievement
	High
	167
	28.85
	3.93
	.87
	P≤ .38

	
	Low
	56
	28.34
	3.78
	
	

	University housing
	With family
	537
	28.71
	3.93
	-.03
	P≤ .97

	
	Alone
	74
	28.14
	4.42
	
	

	Birth rank
	Oldest
	163
	28.59
	4.15
	.47
	P≤ .63

	
	Youngest
	373
	28.77
	3.92
	
	

	Married
	Yes
	504
	28.91
	4.11
	2.66
	P≤ .01

	
	No
	153
	27.88
	4.37
	
	

	Time spent on the internet
	≤ 8 hours
	22
	27.72
	7.74
	.78
	P≤ .43

	
	≥ 4 hours
	163
	28.44
	3.24
	
	



 



Table 2. Correlations between procrastination, depression, stress, anxiety, and mental well-being (N =657)
	[bookmark: _Hlk47165906]Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	[bookmark: _Hlk47234605]Procrastination
	-
	
	
	
	
	
	
	
	

	2
	Depression
	.40*
	-
	
	
	
	
	
	
	

	3
	Stress
	.37*
	.61**
	-
	
	
	
	
	
	

	4
	Anxiety
	.32*
	.57**
	.75**
	-
	
	
	
	
	

	5
	DASS-21
	.38*
	.84**
	.89**
	.89**
	-
	
	
	
	

	6
	Emotional well-being (EWB)
	-.42*
	-.52**
	-.32*
	-.30*
	-.44*
	-
	
	
	

	7
	Social well-being (SWB)
	.07
	-.37**
	-.19*
	-.16*
	-.29*
	.65**
	-
	
	

	8
	Psychological well-being (PWB)
	.02
	-.49**
	-.24*
	-.19*
	-.30*
	.70**
	.67**
	-
	

	9
	Well-being( total)
	.08
	-.51**
	-.27*
	-.24*
	-.40*
	.85**
	.90**
	.91**
	-


 *p< .01     **p< .001
[bookmark: _Hlk56545687]Results in (Table 2.) showed that procrastination more related with depression (r = .40 p< .01), followed by stress (r = .37 p< .01), anxiety (r = .32 p< .01), and (total DASS-21) (r = .38 p< .01). The result also shows that Only the EWB dimensions of MHCSF were negatively related to procrastination (r = -.42 p< .01). As shown in Fig.1, procrastination is positively mediated by negative emotional symptoms (DASS-21) (r=.38), negatively correlated with emotional well-being (r=-.42), and negatively correlated with the DASS-21 (r=-.44).
DASS-21




                                                               .38*                                                                                                      -.44*


Emotional Well-Being
Procrastination



                                                                                                             -.42*

Fig. 1. Illustrations of the correlations of procrastination, DASS-21, and emotional well-being. *p < . 01.


Table 3. shows that depression, anxiety, EWB, and MHCSF were predictive of procrastination in the multivariate analysis, and they explain 13% of the variance.
Table 3. Predictors of procrastination.
	Variable
	β
	t
	P

	Depression
	.20
	5.09
	.000

	Stress
	.14
	2.85
	.005

	Anxiety
	.07
	1.75
	.05

	Emotional well-being (EWB)
	.55
	5.57
	.000

	Well-being( total)
	.03
	1.83
	.05


Note: Adjusted R2 = .13, F (8.37) = 117.22, and p = .0000.

The following variables were not significant in the linear regression analysis: Sex, Academic field, residential location, income, education level, academic achievement, university housing, birth rank, marriage, and time on the internet.
The results of Path analysis in figure 2. showed indicated that depression and anxiety were directly associated with well-being, which is an expected result, while procrastination was indirectly associated with well-being, where stress has mediated.
[image: ]
Fig. 2. Path analysis coefficients for procrastination, Depression, Stress, anxiety, and well-being(total).


4. Discussion

[bookmark: _Hlk55490047]Our results demonstrate that males procrastinate more than girls. This result can be clarified in the light of the collective Saudi culture, where the male is more responsible for self-care, in addition to his family in the same time, where  he has many life requirements toward  his family, so he may resort to procrastinate more than female. As researchers have proven that in the male community, males have less emotional control than females(Hofstede & McCrae, 2004). Also, it can be explained by the terror management theory perspective that males have a greater risk of delaying more than females(Greenberg, Solomon, & Pyszczynski, 1997; Hirschberger, Florian, Mikulincer, Goldenberg, & Pyszczynski, 2002).The current research results tend to agree with this theory because it is close to the nature of Arab culture, where the female is exposed to authoritarian socialization patterns. so, she more obedient and disciplined by regulations and carrying out tasks on time without delay. While males' socialization patterns focus on freedom and challenge, in which they have more risk of delaying tasks than females. In contrast to the current study results, that procrastination was higher among Polish females than males(Solomon & Rothblum, 1984). However, previous results about sexual influences have been inconsistent (Beutel et al., 2016). This may occur in different samples due to different age compositions.
[bookmark: _Hlk52948998]In good agreement with previous studies(Beutel et al., 2016; Özer et al., 2009; Steel & Ferrari, 2013).Procrastination  was found to be higher among single students than the married students. This result may be explained in the light of the collective Saudi culture, as the married individual gets social support from his family, as well as his wife's family, this may relieve stress and increases the chances of achievement tasks not to  procrastinate  in compared to unmarried individual. Different from most of the literature and inconsistent with several studies,  the current results display no variances in procrastination due to age, the intensity of internet use, loneliness, income, and education level(Adrian, Lyon, Oti, & Tininenko, 2010; Nguyen et al., 2013; Schwartz, Côté, & Arnett, 2005). The inconsistency in the obtained results may be explained by the various aspects of procrastination. Furthermore, the present research assumptions are consistent with literature, where procrastination is related to depression, stress, anxiety, and reduced emotional well-being. The relationships between procrastination and mental well-being have been repeatedly found to be inversely related and to likely have a reciprocal influence(DeLongis, Folkman, & Lazarus, 1988; Hammen, 2004; Stead et al., 2010).
Many researchers have explained the correlations of procrastination considering fear of failure or automatic and abstract thoughts negatively related to negative emotions and stress that lead or accompany procrastination (Burka & Yuen, 2008; A. L. Flett, Haghbin, & Pychyl, 2016). The relationship between negative emotions and poor mental well-being can also be explained by the procrastinators' negative self-assessments(F. M. Sirois, Molnar, & Hirsch, 2015). Other studies also indicated that failing to regulate negative emotions is a major factor in understanding procrastination(F. Sirois & Pychyl, 2013; F. M. Sirois, 2014). Briefly, the failure to regulate emotions explains the states of negative emotions that are related to the poor emotional well-being associated with procrastination. Since the current study is correlational, this does not mean that procrastination is the only reason for negative emotions, and there may be other factors such as postponing health-related behaviors such as exercise, sleep, and health examinations. This may be verified in the future. In addition, as shown in table 2, the correlations within the dimensions of the DASS-21 are very strong, which is evidence of the scale’s internal consistency.
The results of a multiple regression model given in Table 3 show that the main hypotheses included in our study were supported. For example, the expected relations between high procrastination and depression, stress, and anxiety were obtained. Furthermore, new correlations have been found such as procrastination being correlated with EWB and MHCSF(well-being total). However, the type of procrastination and improved mental well-being will additionally support that procrastination can behave as a temporary adaptive buffer to avoid problem-solving issues. Although, some studies have shown that students who procrastinated at the beginning of a semester reported less stress and fewer symptoms of illnesses (Martin, Flett, Hewitt, Krames, & Szanto, 1996; Tice & Baumeister, 1997). However, at the end of a semester, when deadlines and exams were due, procrastinators suffered from more stress and more symptoms of illnesses.  Perhaps our model in Figure 2. explains the relationship between procrastination and well-being, as procrastination rises the feeling of stress, which in turn affects the feeling of less well-being. This model is consistent with previous studies about the effect of procrastination on well-being and health (A. L. Flett et al., 2016; F. M. Sirois, 2014; Stead et al., 2010).The current results strongly agree with previous studies that a poor emotional state is an influencing factor for at-risk students, particularly those who may delay periodic medical examinations(Stead et al., 2010). 

To understand procrastination, the results emphasize the importance of focusing on personal aspects. It appears that male and unmarried participants were much more likely to procrastinate, have negative emotions, and have poor mental well-being. Furthermore, the current results give a promising path to  future psychological  studies  to focus in the time organizing skills and self-regulation by choosing these groups when publicizing campus mental health services or by choosing more Umm Al-Qura University students to reduce procrastination and improve mental health with taking into account the characteristics of the collectivism Saudi culture. Overall, the present study results emphasize procrastination as a failure of organizing the priorities, skills, and its relations to the psychological well-being.  Our study has focused on the association between procrastination and various forms of poor psychological well-being, particularly depression, stress, and anxiety. Considering, that procrastination is a personality trait that can lead to exceedingly negative self-concepts and severe adjustment difficulties.

5. Limitations
The data in our study were collected online, and thus they are self-reported; thus, the results can be regarded as valid for self-measured procrastination but not necessarily valid for observable procrastination behavior(Steel et al., 2001). Additionally, socially desirable behavior was measured and weakly correlated with procrastination, negative emotional symptoms, and mental well-being. In addition, the present paper sample was not representative enough of Umm Al-Qura University; therefore, so we cannot preclude that people with extreme levels of procrastination have not participated in our study. Accordingly, the results must be generalized with caution.  Furthermore, factors such as collectivism and perception of the Arab culture may explain possible connections between procrastination behaviors and well-being. For example, acquiescence response bias to the tendency to agree with the  measured items that dominate the collectivism  culture.
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