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Objective: Obsessive-compulsive disorder (OCD) is a complex mental disorder to treat. However, there are some deficiencies in
research performed to date about the psychological and behavioral factors that may trigger obsessive-compulsive symptoms (OCS).
Based on the Psychopathology of Self-Control Theory which states that deficits in self-control underpin psychiatric symptoms, this
study investigated the factors influencing OCS among college students.

Methods: A total of 5599 non-clinical Chinese college students were recruited to complete the Chinese version of the Self-Control
Scale, Aitken Procrastination Inventory, and Symptom Checklist-90. Pearson’s correlation analyses and the bootstrap method were
performed to test our hypothesis.

Results: The following results were obtained: (a) There were significant correlations among self-control, procrastination, anxiety, and
OCS. (b) When controlling for the effects of age and sex, self-control remained a significant negative predictor of OCS. (c) The
mediating roles of procrastination and anxiety, and the chain mediating role of procrastination and anxiety were the three predicted
pathways linking self-control and OCS.

Conclusion: This study highlights the significance of self-control deficiencies in OCS. It provides new insights into the psychological
and behavioral factors that increase the risk of OCS with important practical implications for early intervention in OCD.
Keywords: obsessive-compulsive symptoms, self-control, procrastination, anxiety, chain mediating effect

Introduction

The World Health Organization has named obsessive-compulsive disorder (OCD) as one of the top 10 most disabling
diseases.! This disorder can be a severe burden, as it is challenging to treat; some OCD patients also do not respond to
multiple treatment attempts.” Therefore, early disease identification, including a better understanding of prodromal
stages, could help improve treatment and disease progression, improving outcomes. Obsessive-compulsive symptoms
(OCS) are more common than diagnosed OCD and can be regarded as an early risk marker for OCD.?> OCS can also be
found in the general population, such as college students.* A previous study reported a high prevalence of OCS among
university students, with a rate of 58.53%. OCS may exist to varying degrees in patients with other mental disorders,
potentially exacerbating their problems.” Therefore, studying college students’ OCS is of great practical significance.
There should be increased awareness of OCS to help improve the recognition and treatment of OCD. However, research
has usually focused on confirmed cases of OCD, and OCS have rarely been studied in the general population.®’” As a
result, the factors associated with their onset and the mechanisms involved in their emergence have not been clarified.®
Specifically, there is insufficient awareness of the potential psychological and behavioral triggers of OCS.
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Self-Control and Obsessive-Compulsive Symptoms

Self-control refers to the ability with which an individual can handle their own problems regarding their actions and
mental state.” It is a complex construct composed of multiple components, such as control motivation, control capacity
and control effort.'” The Psychopathology of Self-Control Theory proposes that deficits in self-control underpin
psychiatric symptoms, and individuals who lack essential self-control are more likely to be involved in short-term
oriented risky behaviors and experience more negative emotions.'' The concept of self-control is often used to under-
stand psychopathological phenomena, such as depression and anxiety,'” but is not often used to understand OCS.
Moreover, in the few studies that have focused on this issue, only indirect evidence was obtained. For instance, cognitive
experiments found that patients with OCD had longer stop-signal reaction times than a control group, indicating deficits
in a neuropsychological domain known as inhibitory control, which can be a component of broader self-control."?
Meanwhile, researchers demonstrated that loss of self-control was a significant predictor of OCD.'* However, the authors
measured constructs including locus of control (internal control/ powerful others/ chance) and fear of losing control (eg,
“I worry that I will sometimes do things impulsively ), yet they did not measure the level of self-control ability directly.
Moreover, the sample size of this study was small, which may hinder the generalizability of the findings. Against this
background, there is a need to directly examine the attenuating effect of self-control on OCD, preferably with a large
sample to improve the generalizability of the results. The present study was established to examine the relationship
between self-control and OCS, and explore the psychological mechanisms further.

Potential Mediating Effect of Procrastination
Generally, procrastination is the voluntary delay of an intended action, despite knowing the possible negative
consequences.'” Procrastination is among the most common manifestations of low self-control among university
students. Literature shows that 91.1% of Chinese college students procrastinate to varying degrees.'® In addition to its
detrimental effects on students’ academic performance, procrastination harms their mental health.'” According to the
Psychopathology Theory of Self-Control, individuals with low self-control tend to have an immediate orientation,
whereby they seek immediate rather than delayed gratification. Moreover, they prefer those simple tasks that entail little
skill or planning, and they avoid activities that require diligence, tenacity and persistence.!' Given that, individuals with
low self-control are likely to procrastinate, especially on effortful tasks that demand inhibition and attentional efforts.
Consistent with this, research has found that self-control negatively correlates with procrastination.'®

In addition, procrastinators more often have recurrent negative thoughts,'” and there is a direct and significant positive
correlation between rumination and procrastination.”” Rumination has also been shown to be common in individuals
diagnosed with OCD. Those individuals who exhibit high rumination are more likely to have more severe OCS.*"*
Additionally, the specific emotional processing style of frequent procrastinators may exacerbate OCS. They cannot be
self-compassionate and are prone to generating more negative emotions when experiencing failure.”> As procrastination
worsens, the original tasks become more stressful.?* Thus, the procrastinators experience negative emotions, such as
guilt, frustration, and sadness.”> Research has shown that negative emotion dysregulation partly contributes to the
psychiatric etiology of OCS.?® Taking these findings together, procrastination leads to uncontrolled ruminative thinking
and negative emotions. These cognitive and emotional problems in procrastinators are likely to trigger OCS. Although a
few researchers have found no direct link between procrastination and OCD,?” others have revealed a direct positive
association.”® Thus, we assume that procrastination may mediate the relationship between self-control and OCS, and
people with higher self-control are less likely to procrastinate and thus experience lower OCS.

Potential Mediating Effect of Anxiety

As mentioned above, procrastination may induce negative emotions,>> which may increase OCS. Therefore, we assume
that emotion may mediate the procrastination-OCS association. Anxiety is an emotion characterized by heightened
sympathetic nervous system activity, such as increased blood pressure, subjective feelings of tension, and cognition that
involves worry.”® Putting off tasks and not completing them may result in overwhelming stress in the long term.
Literature shows that procrastinating behaviors are associated with anxiety and that task procrastination can amplify
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individuals’ symptoms of anxiety.>>*° People who frequently procrastinate may become sensitive to the anxiety induced
by procrastination.?’

Anxiety is also associated with increased levels of OCD.?' Despite that researchers found that other emotions such as
disgust, anger, and shame can also trigger OCD,**** and that sensitivity to anxiety is crucial in exacerbating OCS.**
Some researchers have suggested that compulsive behaviors are performed to escape or reduce anxiety. Others have
interpreted OCD as extreme anxiety.” It has been proposed that some individuals uncontrollably engage in compulsive
behaviors and thoughts in response to anxiety caused by uncertainty.>® Ahadi and Narimani found that anxiety was
significantly positively correlated with total OCD scores, and the symptoms of checking and doubt in patients with OCD
were best predicted by anxiety.’’ Neuroimaging evidence also suggests an association between anxiety and 0cs.*®
Hence, anxiety may act as a mediator between procrastination and OCS.

Moreover, decreased self-control is directly and positively related to anxiety.’® Englert and Bertrams found that the
experimental manipulation of state anxiety increased anxiety in participants with depleted self-control.*® Bertrams et al
further found that higher self-control capacity predicts lower anxiety-impaired cognition.*' These results suggest that
self-control may help individuals to deal with anxiety. Conversely, individuals with low self-control also have deficits in
emotional regulation.*® Therefore, they may be unable to alleviate their anxiety well. Given the above, it is reasonable to
deduce that self-control predicts anxiety, and may further influence OCS through it.

In summary, we suppose that individuals with low self-control are more likely to procrastinate, leading to negative
emotions, which in turn affect OCS.

Method

Participants and Procedure

All participants in this study were recruited from a university in China. The results of 5599 aged 18-30 years newly
enrolled undergraduate, postgraduate, and doctorate students were analyzed as valid. This was after excluding 461
participants (7.61% of the total data) who answered the probe question (Please select “undecided” for this item)
incorrectly or failed to complete all measures.

Inclusion criteria: Students who volunteered to participate in this study.

Exclusion criteria: Students suffering from a mental disorder or with a history of mental disorder (these criteria were
mentioned in the questionnaire guidance).

Participants were told to complete the questionnaires voluntarily and anonymously during the matriculation medical
examination. The freedom to withdraw from the study at any time and the need to provide authentic answers were also
emphasized before the investigation. This study was conducted with the informed consent of the participants and was
approved by the ethics committee at the author’s university (IRB-22-001).

Measures

Self-Control Scale

The level of self-control was measured using the Chinese version of the Self-Control Scale revised by Tan and Guo.*
This scale has the following five sub-dimensions, each containing 2 to 6 items: impulse control (eg, people say I am
impulsive), healthy habits (eg, getting up in the morning is difficult for me), resisting temptation (eg, I can resist
temptation very well), focusing on work (eg, sometimes I get distracted by something fun instead of finishing tasks on
time), and controlling entertainment (eg, sometimes I consume alcohol or use the internet too much). Participants chose
the extent of fit of each item on a 5-point scale from 1(not at all) to 5 (completely). Higher scores indicated a higher level
of self-control. The Chinese version of the Self-Control Scale showed good reliability and was found to be valid for
assessing self-control among the Chinese population. Cronbach’s a coefficient of this scale was 0.86 in a previous
study,** and 0.91 in the current study.
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Aitken Procrastination Inventory (API)

The tendency to procrastinate was assessed by the Aitken Procrastination Inventory (API), which includes 19 items (eg, |
always wait until the last minute to start doing things) rated on a 5-point Likert scale ranging from 1 (false) to 5 (true).
After reversing the scoring of certain items, the scores were summed. The total score is between 19 and 95, with higher
scores indicating higher levels of procrastination (Aitken, 1982).*> API has been widely used on Chinese college student,
and its Cronbach’ s a coefficient was found to be 0.80 in a previous study,** while it was 0.89 here.

Symptom Checklist-90 (SCL-90)

Anxiety and OCS were measured using Symptom Checklist-90 (SCL-90). SCL-90 is a multidimensional symptom self-
report scale with 90 items, each item rated on a 5-point scale of distress (0 to 4) from “not at all” to “extremely”.*
Anxiety and OCS were assessed using 10 items each. OCS include meaningless thoughts, impulses, behaviors, other
performance, and more general perception disorders such as poor memory (eg, unwanted thoughts or ideas that do not
leave your head).

Anxiety includes symptoms and experiences associated with anxiety, which generally include jitteriness, nervousness,
and resulting physical signs such as tremors*® (eg, nervousness or shakiness inside). SCL-90 is reliable and can be used
to study mental health in the Chinese population. It was previously reported that Cronbach’s a coefficients of obsessive-
compulsive symptom and anxiety in SCL-90 were 0.87 and 0.83 among Chinese college student.*’ In the present study,

the corresponding values were 0.87 and 0.86, respectively.

Data Analyses

Harman’s single-factor test was used to test for common method bias. Descriptive and Pearson’s correlation analyses,
used to test the correlations of all variables, were performed as preliminary analyses, as well as Bonferroni correction to
control for multiple comparisons. A structural equation model (SEM) was used to examine the fit of our hypothetical
model and the mediating roles of procrastination and anxiety in the relationship between self-control and OCS, using
Mplus 7. And the bias-corrected percentile bootstrap method (sample = 1000, 95% confidence interval) was also used to
test the chain mediating effects of procrastination and anxiety.

Results

The mean age of the valid sample was 21.47 (SD=2.82), and 62.85% of the participants were women. Harman’s single-
factor test showed eight factors with characteristic roots greater than 1 with the first principal factor explaining 26.32% of
the variance (<40%), which implied that there was no serious common method bias in our study.

Preliminary Analyses

As shown in Table 1, OCS was significantly negatively correlated with self-control (see Figure 1), and positively
correlated with procrastination and anxiety. Self-control was significantly negatively correlated with procrastination and
anxiety. Meanwhile, anxiety was significantly positively correlated with procrastination. After controlling for the effect

Table | Descriptive Statistics and Pearson’ s Correlation Coefficients of the Study
Variables (n=5599)

Variables M+ SD | 2 3 4 5
|. Self-control 3.67 £ 0.64 -

2. Procrastination 2.23+ 0.60 —0.7 ¥ -

3. Anxiety 1.23 £ 0.39 —0.37%%% | 0.28%** -

4. OCS 1.46 £ 0.53 —0.48%* | 0,39%%* 0.78** -

5. Sex 0.63 + 0.48 -0.01 0.02 0.03 0.00 -
6. Age 21.47 +2.82 0.09%+x 0.04%* —0.04*%* | —0.08%**

Note: *p<0.01, *+p<0.00I.
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I 2 3 4 5
Self-control

Figure | Scatter Plot of Self-control and OCS.

of sex (dummy coding: 0=men, 1=women) and age, self-control (=—0.48, p<0.001, R’=0.23) had a significantly negative
predictive effect on OCS.

Mediating Effect Analyses

Model fit indices showed that our data fit the chain mediating model well (x*/df=33.43, CFI=0.99, TLI=0.96,
RMSEA=0.08, SRMR=0.02). Figure 2 shows that after controlling for age and sex, self-control was a direct and
significant negative predictor of OCS(f=—0.17 p<0.001), procrastination (f=—0.71, p<0.001), and anxiety (5=—0.34,
p<0.001). Moreover, procrastination had a significantly positive effect on anxiety (6=0.04, p<0.05). Procrastination
(#=0.07, p<0.001) and anxiety ($=0.70, p<0.001) also had significant positive predictive effects on OCS. Next, we
examined the power of the mediating effects using RMSEA.*® The results showed that this power was 0.99, indicating
our sample size was reasonable for constructing the SEM model.*’

The chain mediating effects of procrastination and anxiety are presented in Table 2. According to the results, the total

indirect effect was significant [effect=0.31, BootSE=0.01, 95CI (—0.33,-0.28)], which accounted for 64.66% of the total

. . 0.04* .
Procrastination > Anxiety

0.71xx 0.70%%* Sex
’A)z*
Self-control e > OCS W***

Figure 2 The Chain Mediating Effect of Procrastination and Anxiety.
Notes: *p<0.05, ***p<0.001.
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Table 2 Indirect Effect of Procrastination and Anxiety (n=5599)

Path Indirect Effect | BootSE 95% CI
Lower Upper
Self-control—procrastination—»OCS —0.05 0.01 —-0.07 —-0.03
Self-control—anxiety—>OCS -0.24 0.01 —0.26 —-0.21
Self-control—procrastination—anxiety—OCS —-0.02 0.01 —0.04 —0.001

effect. The total indirect effect included three pathways, and the 95% confidence intervals did not include zero, indicating
that all of the indirect effects were significant. When procrastination served as a mediator, the indirect effect accounted
for 11.01% of the total effect. When anxiety served as a mediator, the indirect effect accounted for 49.19% of the total
effect. Finally, the chain mediating effect explained 4.43% of the total effect.

Discussion

Self-control is a complex concept with multiple components (eg, control capacity, control motivation),'” and is
considered necessary in almost every aspect of human life.’® This study focused on the effect of self-control on OCS
and found that, after controlling for the effects of sex and age, self-control had a negative predictive effect on OCS.
Based on a large sample and direct measurements of self-control, this study provides empirical support for the influence
of self-control on OCS. The results also strengthen the evidence for a relationship between self-control and OCD,’! and
expand the scope of explanation of the Psychopathology of Self-Control Theory to OCS.

Moreover, we found that procrastination was a partial mediator between self-control and OCS. This means that people
with lower levels of self-control are more likely to procrastinate and thus experience OCS. This result is partly consistent
with the findings of Qing et al,>® who reported a partial mediating role of procrastination between self-regulation and
mental health problems in college students. As the Psychopathology of Self-Control Theory proposed, individuals with
low self-control have a here-and-now orientation, and they tend to seek immediate rather than delayed gratification.''
Thus, self-control can significantly reduce procrastination.'®> Furthermore, a correlation has been found between
procrastination and OCS.>* Procrastinators are prone to developing negative thoughts about themselves, setting the
stage for ruminative thinking and more negative evaluations of intrusive thoughts and subsequent pathological counter-
compulsive thinking.>

Additionally, the mediating effect of anxiety between self-control and OCS was found to be significant in the present
study. This indicates that individuals with lower self-control tend to experience a higher level of anxious affect, which
increases their risk of developing OCS. Previous studies have shown a positive correlation between OCS and anxiety.’®>’
Some researchers have suggested that compulsive behavior is intended to reduce anxiety. Specifically, compulsive
behavior may be a non-adaptive coping strategy for relieving anxiety.”® However, in previous studies, the subjects
were limited to OCD patients,?® and the results of the present study suggest that the association between anxiety and OCS
may not be limited to clinical samples but rather reflects coping patterns that exist in a more general population.

The role of procrastination in OCS was indirect. People who often procrastinate may become sensitive to anxiety
induced by procrastination.”” Researchers found that procrastination can directly trigger negative emotions like anxiety,
which further contribute to the OCS.”*° In summary, based on the results of mediating effect analyses, besides directly
influencing OCS, self-control affects OCS indirectly in three ways: procrastination, anxiety, and the chain mediating
effect of procrastination and anxiety. These results deepen our understanding of the psychological mechanisms linking
self-control and OCS.

Notably, anxiety has a greater indirect effect on OCS than procrastination and the chain mediating path, which may
have several explanations as follows. First, there was a high correlation between anxiety and OCS.* Next, previous
literature presents inconsistent results on the relationship between procrastination and OCD. This may be due to
differences in the measuring instruments and sample types used in different studies. For example, a study found a
significant correlation between procrastination and OCD by using Aitken Procrastination Inventory and an adolescent
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sample,”® while another suggested no correlation by using The General Procrastination Scale and a sample of college
students.”” Moreover, there may be variables that moderate the effects of procrastination on anxiety and OCS. For
example, individuals with high vulnerability are more likely to develop negative emotions following procrastination and
may be more likely to start to exhibit OCS than individuals with low vulnerability.®' In addition, self-regulation may also
serve as a moderator on the effect of procrastination.®® Hence, the effect of stress resulting from procrastination on OCS
might be partially buffered by the effect of moderators.

Finally, some limitations of this study should be addressed in future research. First, the effect size of procrastination is
small. In addition to the possible impact of moderators, another reason for this could be the suppressing effects as
variables inversely predicted OCS in our model. Previous studies yielded results of a significant positive correlation or no
relationship between procrastination and OCS. Our results support the former, albeit with a small effect size. Although
this result is significant, there may be other effectively mediating variables that can explain the association between self-
control and OCS. Second, this study focused on non-clinical samples, so in addition to excluding patients with known
diagnosed mental disorders, the measurement of Y- BOCs should also be performed to exclude patients with clinical
OCD to ensure that the sample is more consistent with the purpose of the study. Besides, more women than men
participated in the study. The participants came from a university with the top-ranked humanities department in China,
and women constitute the majority of students at this college. Further research could assess whether an imbalance in the
sex of subjects would affect the obtained results. Moreover, more demographic and clinical data need to be collected to
serve as control variables or to screen participants. In addition, this study featured a cross-sectional design, meaning that
causation could not be inferred from our correlational findings.

Besides the possibility that procrastination causes a negative affect and, then, to OCS, obsessive-compulsive
tendencies may cause procrastination. In the future, it will be necessary to conduct longitudinal or experimental research
to test the driving effect between variables. Finally, this study relied on self-reporting methodologies. The bias in self-
reporting may jeopardize the internal validity of the study. Experimental methods (eg, intervening in procrastination
behavior) or obtaining data from various sources (eg, parents and peer) could compensate for this shortcoming.

Conclusion

This study explored the internal mechanisms of self-control and OCS. A significant pathway involving lack of self-
control—procrastination—anxiety—OCS was identified. These results facilitate the development and application of the
Psychopathology of Self-Control Theory. The present study is expected to provide insights into OCD prevention. First,
deficits in self-control may be an early psychological warning sign for the onset of OCD for specific groups of people.
Then, procrastinating regulatory strategies to relieve anxiety may be an indirect protective factor and representing a more
operational approach. Finally, considering the strong predictive power of anxiety on OCS, training to relieve anxiety can
be used as a preventive therapy to help individuals directly alleviate OCS. Some limitations of this study, such as the lack
of use of professional scales to screen samples, should be noted and improved in future work.

Data Share Statement

The data of the present study supporting the conclusions will be made available on request by the corresponding author.
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This study was conducted in accordance with the Declaration of Helsinki, and the study has been reviewed and approved
by the ethics committee of the Department of Psychology, Renmin University of China (ethical approval number: IRB-
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Informed consent was obtained from all subjects involved in the study.
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