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Abstract
Background: Undergraduate students tend to develop “evening-type” sleep patterns. However, recent research has reported
that evening-type and irregular sleep habits are related to physical and mental stress responses, particularly in female
students. Although the connection between sleep habits and the stress response has been well documented, the mechanism
behind this relationship is currently unknown. Using the transactional model as a framework and female students as our
target population, we examined whether sleep habits predict the stress response through the mediation of cognitive
appraisals of one’s own sleep habits.

Methods: Three hundred twenty-one Japanese female college students participated in this study. Participants completed
measures of their sleep habits (sleep patterns and sleep irregularity), cognitive appraisals of their sleep habits (including four
subscales: commitment, appraisal of in�uence, appraisal of threat, and controllability), stress responses (depression and
anxiety), and control factors. The reliability and validity of the scales used in this study, except for sleep pattern and sleep
irregularity, were con�rmed in previous studies.

Results: Multiple-mediation-model analysis indicated that commitment mediates the relationship between sleep pattern and
anxiety. Meanwhile, cognitive appraisals, as a whole, were found to have a mediating effect on the relationship between sleep
irregularity and depression.

Conclusions: Our study revealed that cognitive appraisals mediated the relationship between sleep habits and the stress
response. The �ndings also suggest that maintaining a low level of commitment might be effective for reducing anxiety,
especially considering the di�culty associated with changing lifestyles. The �ndings of the present study should be useful for
health education related to lifestyle.

Background
Sleep habits and the stress response among college students

In recent years, an increasing number of undergraduate students have begun to exhibit “evening-type” rhythms in their daily
lives [1–4], referring to people who are more active from evening to night. The primary reasons that such students become
evening-types and develop irregular sleep habits are related to the freedoms associated with college life, such as reductions in
interference and constraints from their families and school, and greater freedom to make their own schedules [1]. One study
of college students found that the average bedtime was 1:15 a.m. [2], with 74% of female students reporting going to bed
between 12:00 a.m. and 2:30 a.m. [5]. Based on these �ndings, it appears that most university students commence their
sleeping phase after midnight, despite midnight being the most common bedtime for the general adult population in Japan
[6]. Thus, the evening-type lifestyle seems to be a characteristic of Japanese undergraduate students [3, 4].

Sleep habits and the stress response

Several studies have reported that evening-types exhibit a stronger stress response than morning types [7]. It has also been
reported that evening-type sleeping habits were related to poor physical and mental health conditions [8–12]. For example,
studies of undergraduate students have found that evening-types had less e�cient autonomic nervous system functioning in
the morning [10], higher levels of psychological stress response [9], poorer physical and mental health [8], and lower academic
performance [13] than morning types. Matsui et al. [14] found that university students with evening-type lifestyles reported
relatively more fatigue and feelings of sickness, while Honda et al. [15] found that students with morning-type lifestyles
showed a lower rate of such inde�nite complaints. Thus, based on existing �ndings, it is becoming clear that evening-type and
irregular sleep habits are associated with negative psychological and physical stress responses.

The impact of sleeping habits on the mind and body may be an especially important issue for female college students. For
example, in a study by Kamimura et al. [9], 61% of female college students were evening-types. Moreover, compared to their
male counterparts, female students took longer to fall asleep after going to bed, had poorer quality of sleep, and had worse
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overall sleeping conditions [2]. Many studies have reported that evening-type sleep habits were related to uncomfortable
psychosomatic symptoms, particularly in young women. Examples include feelings of depression before the beginning of
menstruation [16], irritability during menstruation [17], and menstrual pain [16, 18]. In addition, evening-type sleep habits were
reported to be associated with various stress responses, such as awareness of fatigue [9, 18] and lack of concentration [9, 17].
Thus, the relationship between women’s sleep habits and various physical and psychological responses have been reported;
however, the mechanism underlying the relationship between sleep habits and mental and physical health remain unclear and,
consequently, further research is needed.

In the present study, we examined the effects of problematic sleep habits in female college students with a particular focus on
depression and anxiety. This population was chosen as the target population because many studies have reported that
psychological stress responses, such as depression and anxiety, were signi�cantly more prevalent in women than in men [19,
20]. Thus, considering the above research literature, it is necessary to elucidate the process by which the sleep habits of
female college students affect their physical and mental health. Therefore, in this study, we examined the in�uence of female
college students’ sleep habits on psychological stress (i.e., depression and anxiety), and also sought to determine the
mechanism underlying the relationship between sleep habits and psychological stress.

Important aspects of sleep habits

Although there are many ways of measuring sleep, in the current study, we examined sleep habits by focusing on sleep
pattern and sleep irregularity. Several previous studies have measured sleep habits in terms of “morningness-eveningness.”
Kleitman [21] de�ned “morningness-eveningness” as sleep-wake rhythms and sleep patterns, and many later studies adopted
the latter term, “sleep pattern” [12, 22, 23]. In addition, several studies have recently suggested that lifestyle regularity, another
concept related to sleep habits, has an important in�uence on health [1, 9, 13, 15, 22, 24]. For example, Honda et al. [15]
showed that both an evening-type lifestyle and lifestyle irregularity were related to poor psychological health. Moreover,
Takeda et al. [24] revealed that irregular lifestyles had a stronger in�uence on subjective symptoms than did sleep patterns.
Considering the above, it seems clear that lifestyle irregularity is one of the most important aspects of sleep habits and may
have an effect on the stress response.

Sleep habits and cognitive appraisal

We applied the transactional model [25, 26] to explain the in�uence of sleep habits on psychological stress responses.
Lazarus and Folkman [26] emphasized the conducting of “cognitive appraisals” to determine the relationships between
individuals and their environments. Exposure to environmental demands and pressures can cause people to feel stress, but
there can be individual and group differences concerning the manner and degree of reaction to such stressors, as well as
susceptibility and vulnerability to such events. Lazarus et al. [26] noted that individual differences regarding the responses
people exhibit in speci�c stress situations had a strong in�uence on individuals’ cognitive processes (i.e., cognitive
appraisals) in relation to interpreting stressors [26]. Cognitive appraisal is de�ned as “the cognitive process of assessing how
stressful the interaction between individuals and the environment is” [26] and includes the following: (1) the level of threat
associated with the stressor (appraisal of threat), (2) how harmful the threat may be (appraisal of hazard), (3) how
aggressively the individual intends to address the threat (appraisal of challenge), and (4) the degree to which the situation can
be controlled (controllability). It has previously been clari�ed that cognitive appraisal strongly in�uences the selection of
individual coping strategies and the expression of the stress response [27].

At the commencement of research investigating the effect of cognitive appraisal of sleep habits on health outcomes, Barber
et al. [25] adopted Lazarus and Folkman’s transactional model [26] as a framework and reported that cognitive appraisal had
a mediating effect on the relationship between sleep habits and well-being. Further, Suzuki and Sakano [28] examined the
relationship between cognitive appraisal and the stress response in major stress situations (task stress, interpersonal stress,
physical threat stress), �nding that the stress response became signi�cant when the “appraisal of threat” of a stressful
situation was high. It has also been reported that cognitive appraisal had a buffering effect on stress responses by
contributing to coping ability. Furthermore, in interpersonal relationship stress situations, it was found that higher
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commitment (corresponding to the concept of “appraisal of challenge” [28]) was related to higher depression and anxiety.
Cognitive appraisal is considered as having an important role in the mental health of individuals.

The relationship between sleep habits and the stress response, and between cognitive appraisal and the stress response have
been clari�ed by previous studies [7–18, 25, 28]. However, the degree to which cognitive appraisal affects the relationship
between sleep habits and the stress response remains unclear. In order to obtain data that can be useful for improving the
sleep habits and mental health of female college students, further investigation of the effects of sleep habits and cognitive
appraisal on the stress response is needed. Based on the model of Barber et al. [25] and the �ndings of previous studies, we
predicted that cognitive appraisals of sleep habits would mediate the relationship between poor sleep habits and heightened
stress responses in female college students. In particular, we predicted that poor sleep habits would be related to (1) the
perception that the individual must improve her lifestyle (commitment), (2) the perception that her life is threatened (threat),
and (3) low controllability. Further, we predicted that these cognitive appraisals would exacerbate the stress response (i.e.,
depression and anxiety).

Methods
Participants

We recruited 321 Japanese female undergraduate and graduate students from a women’s college in Tokyo as participants in
the study. The study questionnaire was administered to 400 students, of whom 324 agreed to participate in the study
(response rate = 81.0%). The three respondents aged over 30 years old were presumed to have work experience, and their
sleep habits and family composition were considered not representative of college students; therefore, these three students
were excluded from the �nal analysis. Data from the remaining 321 participants were used in this study: 290 (90.3%) were
undergraduate students, 17 (5.3%) were graduate students, and 14 (4.4%) did not report their student status. The mean age
was 19.72 years (SD = 1.73).

Procedure

Data were collected from October to December 2012. After the researchers obtained consent from course instructors, the
questionnaire was distributed to the students in classrooms at the end of class. The students were informed that the survey
was anonymous and that their participation was voluntary. Completion of the survey questionnaire was considered their
indicating their consent to participate. Participants gave the completed questionnaire to the researchers in the class or
dropped it into a collection box.

The present study was performed in accordance with the Declaration of Helsinki and was approved by the Ethics Committee
of Ochanomizu University.

Measures

Sleep habits

Sleep habits were assessed using seven items developed for this study by referencing Ishihara et al. [29] and consisted of two
subscales: Sleep Pattern and Sleep Irregularity. Sleep Pattern comprised �ve items measuring the tendency to engage in
evening-type sleep habits and were selected from the Japanese version of the Morningness-Eveningness Questionnaire (MEQ;
[30], Japanese version [29]). As many researchers have recommended the elimination of some items (e.g., those containing
obsolete language, such as “night watch”) for further investigations [22, 31], we only selected items that were relevant to our
aim of measuring sleep patterns (i.e., items that concern times during which respondents are active). The Cronbach’s a score
for the internal consistency reliability of the Sleep Pattern subscale was .65. Matsui (2010) noted that internal consistency is
considered su�cient when the α coe�cient is .60 or higher [32]; therefore, the reliability was considered su�cient. Examples
of items included, "When you have no commitments the next day, at what time do you go to bed compared to your usual
bedtime?" and "One hears about 'morning' and 'evening' types of people. Which ONE of these types do you consider yourself
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to be?" Items were responded to with a rating of 1 to 4. Higher scores on the Sleep Pattern subscale re�ect a greater tendency
to have an evening-type sleep pattern.Two items were used to measure sleep irregularity, which were specially created for this
study: for example, “Do you think you have a regular sleep rhythm on weekdays?” (a reverse-scored item). The Cronbach’s a
score for the internal consistency reliability of the Sleep Irregularity subscale was .82. Participants responded to the items
using a four-point scale (1 = “strongly disagree” to 4 = “strongly agree”). Higher scores re�ect a greater tendency to engage in
irregular sleeping patterns.

Cognitive appraisals of sleep habits

Cognitive appraisals of sleep habits were assessed using eight items from the Cognitive Appraisal Rating Scale (CARS) [28].
The CARS includes four subscales that assess commitment (appraisal of the extent to which one actively commits to the
situation), appraisal of in�uence, appraisal of threat, and controllability. The CARS has demonstrated su�cient validity and
reliability [28]. In order to measure cognitive appraisals of sleep habits, items that featured the phrase “this situation” were
altered to state “my present sleep habit” or “my present sleep habits” (e.g., “I think my present sleep habit is important to me”).
Participants rated each item using a four-point scale (1 = “strongly disagree” to 4 = “strongly agree”). Regarding internal
consistency reliability, the Cronbach’s a scores of the CARS subscales were as follows: commitment .78, appraisal of in�uence
.82, appraisal of threat .93, and controllability .56. For each cognitive appraisal component, a higher score re�ects a greater
tendency to use that type of cognitive appraisal.

Stress response

Stress response was measured using two subscales from the Stress Self-Rating Scale (SSRS) [33]: Depression (�ve items)
and Anxiety (�ve items). Participants rated each item using a four-point scale (1 = “strongly disagree” to 4 = “strongly agree”).
Support for the validity and internal consistency reliability of the SSRS was con�rmed in a previous study [34]. The Cronbach’s
a scores for the Depression and Anxiety subscales were .88, and .85, respectively. Higher scores indicate a stronger stress
response in terms of anxiety and depression.

Control variables

In the analysis, it was necessary to control for the effects of confounding variables, such as the perceived impact of stressors
and dispositional optimism. Previous research has reported that the higher the score for a perceived stressor, the stronger the
stress response, and the higher the score for dispositional optimism, the weaker the stress response [22, 35, 36]. To include
these variables as control variables, they were measured in the questionnaire. Perceived impact of a stressor was measured
using the 35-item scale concerning the daily stressors of graduate students included in the SSRS [33]. Following the
recommendations of Fukui and Fukui [22], we removed the scale measuring degree of distress (0 = no stressor, 1 = “none at
all” to 4 = “very much”), retaining only the scale concerning whether the stressor had been experienced (0 = “no,” 1 =
“experienced”). Thus, in the present study, higher scores re�ected a greater number of stressors experienced. Dispositional
optimism was measured using the Japanese version of the Life Orientation Test-Revised (LOT-R) [37], which is a measure of
generalized positive and negative outcome expectancies [35].

Results
Preliminary analyses

Bivariate correlations and descriptive statistics, including the means and standard deviations of the variables and the
reliability coe�cients of the scales, are shown in Table 1.

Table 1. Bivariate correlation matrix for variables
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    M SD α   1   2   3   4   5   6   7   8   9  
1 Stressor .55 .19 ―                    
2 Optimism 2.63 .47 .72  -.24 **                
3 Sleep Pattern 2.50 .57 .65  -.10  .05                
4 Sleep

Irregularity
2.40 .82 .82  .03  -.03  .38 **            

5 Commitment 2.58 .73 .78  .21 ** -.04  .28 ** .47 **          
6 Appraisal of

Influence
3.55 .53 .82  .07  .03  -.03  .00  .14 **        

7 Appraisal of
Threat

2.41 .90 .93  .12 * -.16 ** .27 ** .48 ** .62 ** .12 *       

8 Controllability 2.72 .60 .56  -.08  .18 ** -.30 ** -.43 ** -.26 ** .12 * -.31 **    
9 Depression 2.16 .85 .88  .35 ** -.38 ** .12 * .13 * .26 ** .12 * .30 ** -.13 *   

10 Anxiety 2.13 .77 .85   .31 ** -.16 ** .08   .07   .25 ** .06   .10   -.08   .73 **

*p < .05, **p < .01; for stressor, “no” is coded as “0” and “experienced” is coded as “1.”

Evening-type sleep pattern was found to be positively associated with commitment (r = .28, p < .01) and appraisal of threat (r
= .27, p < .01), but negatively associated with controllability (r = −.30, p < .01). Further, sleep irregularity was also found to be
signi�cantly associated with higher commitment (r = .47, p < .01), higher appraisal of threat (r = .48, p < .01), and lower
controllability (r = −.43, p < .01). In the correlation analyses, sleep pattern and irregularity were found to have weak positive
association with depression but no associations with appraisal of in�uence or anxiety.

The control variables were found to be signi�cantly associated with stress responses. Speci�cally, stressors were positively
related to depression (r = .35, p < .01) and anxiety (r = .31, p < .01), whereas dispositional optimism was negatively related to
depression (r = −.38, p < .01) and anxiety (r = −.16, p < .01).

Testing multiple mediation models

We hypothesized that sleep habits would predict stress responses, such as depression and anxiety, through cognitive
appraisals. Consequently, four multiple mediation models (two for each sleep habit and two for each stress response) were
created using Preacher and Hayes’ (2008) procedure (available through SPSS macro) [38], which also allowed for covariates.
This approach, using bootstrap analysis, enabled us to explore mediating relationships, thereby overcoming the limitations of
previous methods (assuming normal distribution, or if it is impossible to test the indirect effect; for a review, see Preacher and
Hayes 2008) [38]. Indirect effects were tested using a bootstrapping procedure, which involved running 5,000 samples with
95% con�dence intervals (CIs).

Sleep pattern and the stress response

Table 2 presents the direct and indirect effects of the proposed mediators on the relationship between sleep pattern and the
stress response. Stressors and optimism were added as covariates. Fig. 1 depicts the hypothesized model.

Table 2. Results of the multiple mediation model for sleep pattern regarding depression and anxiety.
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  Depression  Anxiety
  b  SE   t value   b  SE   t value 
Partial effects of covariates on stress response              
 Stressor 1.19   .24   4.86 **  1.04   .24   4.35 **
 Optimism -.58   .10   -5.89 **  -.21   .10   -2.21 *
Effects of sleep pattern on mediators                
 Commitment .34   .07   5.30 **  .34   .07   5.30 **
 Appraisal of Influence .00   .05   -.10   .00   .05   -.10  
 Appraisal of Threat .39   .08   4.85 **  .39   .08   4.85 **
 Controllability -.33   .05   -6.17 **  -.33   .05   -6.17 **
Direct mediating effects on stress response              
 Commitment .09   .08   1.12   .27   .08   3.55 **
 Appraisal of Influence .13   .09   1.48   .06   .08   .70  
 Appraisal of Threat .11   .06   1.75   -.15   .06   -2.44 *
 Controllability .05   .08   .61   -.01   .08   -.17  
Effects of sleep pattern on stress response               
 Total .23   .07   3.13 **  .14   .07   1.97 *
 Direct .17   .08   2.15 *  .10   .08   1.31  
Indirect effects b  SE 95% BCa CI  b  SE 95% BCa CI
Total .06   .04 (-.02; .13)  .04   .03 (-.03; .11)
Commitment .03   .03 (-.02; .08)  .09   .03 (.04; .16)
Appraisal of Influence .00   .01 (-.02; .01)  .00   .00 (-.01; .01)
Appraisal of Threat .04   .03 (-.00; .10)  -.06   .03 (-.12; -.01)
Controllability -.02   .03 (-.08; .04)  .00   .03 (-.05; .06)
Model statistics R   R2   F (7, 279)  R   R2   F (7, 279)

  .53   .29  15.91 **  .40   .16   7.59 **

*p < .05, **p < .01.

Regarding the relationship between sleep pattern and depression, sleep pattern (a greater tendency to have an evening-type
sleep pattern) positively predicted depression (b = .23, p < .01). With regard to cognitive appraisal, sleep pattern positively
predicted commitment (b = .34, p < .01) and appraisal of threat (b = .39, p < .01), and negatively predicted controllability (b =
-.33, p < .01).There was no signi�cant relationship to appraisal of in�uence. The direct effects of cognitive appraisal types on
depression were not signi�cant. The direct effect of sleep pattern on depression was reduced with the inclusion of the
mediators and covariates (b = .17, p < .05). The indirect effect of cognitive appraisals, both cumulatively and individually,
showed that cognitive appraisals did not contribute to the prediction of depression (i.e., the 95% CI included zero).

In the results for the multiple mediation model for anxiety, sleep pattern positively predicted anxiety (b = .14, p < .01). Sleep
pattern also positively predicted commitment (b = .34, p < .01) and appraisal of threat (b = .39, p < .01), whereas sleep pattern
negatively predicted controllability (b = -.33, p < .01). There was no signi�cant relationship to appraisal of in�uence. In
addition, commitment and appraisal of threat signi�cantly positively predicted anxiety. The direct effect of sleep pattern on
anxiety became nonsigni�cant with the inclusion of the mediators (b = .10). Although the total effect was not signi�cant (b =
.04, 95% CI = -.03 to .11), commitment (b = .09, 95% CI = .04 to .16), and appraisal of threat (b = -.06, 95% CI = -.12 to -.01)
contributed uniquely to the mediation effect (i.e., the 95% CI did not include zero). However, because appraisal of threat did
not correlate with anxiety, we could not interpret the indirect effect of threat.

Sleep irregularity and the stress response

Table 3 shows the direct and indirect effects of the proposed mediators in the relationship between sleep irregularity and the
stress response. Stressors and optimism were added as covariates. Fig. 2 depicts the hypothesized model.

Table 3. Results of the multiple mediation model for sleep irregularity regarding depression and anxiety. 
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  Depression  Anxiety
  b  SE   t value   b  SE   t value 
Partial effects of covariates on stress response              
 Stressor 1.07   .24   4.39 **  .96   .24   4.07 **
 Optimism -.56   .10   -5.61 **  -.20   .10   -2.06 *
Effects of sleep irregularity on mediators              
 Commitment .38   .05   8.17 **  .38   .05   8.17 **
 Appraisal of Influence .02   .04   .51   .02   .04   .51  
 Appraisal of Threat .48   .06   8.58 **  .48   .06   8.58 **
 Controllability -.28   .04   -7.30 **  -.28   .04   -7.30 **
Direct mediating effects on stress response              
 Commitment .10   .08   1.28   .29   .08   3.66 **
 Appraisal of Influence .13   .09   1.54   .06   .08   .75  
 Appraisal of Threat .12   .07   1.76   -.15   .06   -2.26 *
 Controllability .00   .08   .03   -.04   .08   -.50  
Effects of sleep irregularity on stress response            
 Total .12   .05   2.24 *  .06   .05   1.10  
 Direct .03   .07   .40   .01   .06   .12  
Indirect effects b  SE 95% BCa CI  b  SE 95% BCa CI
Total .10   .04 (.02; .18)  .05   .04 (-.02; .13)
Commitment .04   .03 (-.02; .10)  .11   .03 (.05; .18)
Appraisal of Influence .00   .01 (-.01; .02)  .00   .00 (-.01; .01)
Appraisal of Threat .06   .03 (-.00; .12)  -.07   .03 (-.14; -.01)
Controllability .00   .03 (-.05; .05)  .01   .03 (-.04; .07)
Model statistics R   R2   F (7, 279)  R   R2   F (7, 279)

  .52   .27  14.51 **  .39   .15   7.15 **

*p < .05, **p < .01.

Sleep irregularity positively predicted depression (b = .12, p < .05), commitment (b = .38, p < .01), and appraisal of threat (b =
.48, p < .01), and negatively predicted controllability (b = -.28, p < .01). There was no signi�cant relationship to appraisal of
in�uence. The direct effects of the cognitive appraisal types on depression were not signi�cant, and the direct effect of sleep
irregularity on depression became nonsigni�cant with the inclusion of the mediators and covariates (b = .03). Analysis of the
indirect effect (b = .10, 95% CI = .02 to -.18) showed that cognitive appraisals as a group contributed to the prediction of
depression. However, no individual type of cognitive appraisal showed a unique mediating effect (i.e., the 95% CI included
zero).

For the mediation model for sleep irregularity and anxiety, sleep irregularity did not predict anxiety (b = .06). This was despite
the fact that there were signi�cant relationships between sleep irregularity and cognitive appraisals and between cognitive
appraisals and anxiety, as well as indirect effects. Because we could not con�rm the preconditional relation between sleep
irregularity and anxiety, we could not interpret the mediation effects.

Discussion
In this study, we proposed that based on the model of Barber et al. [25], cognitive appraisals of sleep habits (commitment,
appraisal of in�uence, appraisal of threat, and controllability) would mediate the relationship between sleep habits and stress
responses (anxiety and depression). The results of a multiple-mediation-model analysis indicated that cognitive appraisals
mediated the relationship between sleep habits and stress responses in a different pattern in the sleep-pattern model and
sleep-irregularity model. In the sleep-pattern model, an evening-type sleep pattern was found to be associated with greater
depression and anxiety, as well as greater commitment, greater appraisal of threat, and less controllability. Moreover,
commitment was associated with greater anxiety, and the mediating effect of commitment was con�rmed. This is consistent
with past research concerning interpersonal stressors [28]. Only depression was affected by the evening-type sleep pattern.
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Being awake late at night might directly exacerbate depressive mood. In the sleep-irregularity model, sleep irregularity was
found to be associated with greater depression, greater commitment, greater appraisal for threat, and less controllability.
Meanwhile, no individual type of cognitive appraisal affected depression; however, the cumulative indirect effect of the four
types of cognitive appraisal was con�rmed. Sleep irregularity was associated with greater commitment, greater threat, and
less controllability, and these cognitive appraisals were related to greater depression. These �ndings suggest that assessing
one's desire to manage evening-type sleep contributes to anxiety, and thinking multifacetedly about the effects of sleep
irregularities contributes to depression.

This study builds on past research by exploring the mediating effect of cognitive appraisal on the relationship between sleep
habits and the stress response in female college students. Supporting our hypotheses, appraisal of commitment was found to
mediate the relationship between sleep pattern and anxiety, and cognitive appraisals, as a whole, were found to mediate the
relationship between sleep irregularity and depression, even when controlling for stressors and optimism. Therefore, the
relationship between sleep pattern and anxiety, and between sleep irregularity and depression, can be fully explained by
cognitive appraisals, including their signi�cant indirect effects.

These �ndings have practical implications in that educational institutions can use them when providing sleep-health
education for college students. As mentioned earlier, because the sleep habits of university or college students are becoming
irregular and trending toward an evening-type lifestyle, it is important for educational institutions to hold seminars that
provide health education for students concerning the dangers of this lifestyle. Needless to say, such health education, which
could inform adolescents of the importance of su�cient sleep and the bene�ts of morningness, might promote students’
awareness regarding their lifestyles. On the other hand, from our research, it was suggested that awareness of commitments,
such as “I should go to bed before 22:00” or “I have to sleep more than eight hours,” can occasionally have a bad in�uence on
mental health. In other words, when lifestyle change is hindered by existing restrictions (e.g., needing to be awake late at night
for a part-time job or to meet friends, or needing to wake up early to attend class), a high awareness of commitment (e.g., I
should be living a healthy lifestyle) is likely to increase frustration and anxiety. In such situations, managing or changing how
the student cognitively appraises the situation may be an effective way to minimize or alleviate anxiety as a stress response.
Therefore, sleep-health education should include a framework of stress appraisals and inform individuals of not only the
importance of sleep habits but also the effect of cognitive appraisals. For example, if an individual’s sleep-related lifestyle is
di�cult to change, it might be more effective for the student to stop searching for a way to improve their sleep habits and
avoid trying to drastically change their lifestyle.

Sleep habits and their effect on stressful situations

In the present study, the participants reported feeling that their sleep habits needed improvement, were threatening to their
health, and were uncontrollable. In addition, the results indicated that higher commitment to changing one’s sleep habits was
related to a stress response, which is consistent with the �ndings of previous research (cf. Suzuki and Sakano, 1998); high
commitment was related to high stress responses in interpersonal relationships (as a stressful situation) [28]. For individuals
with evening-type or irregular sleep habits, there is often no clear cause that can be addressed (interpersonal relationship
stress as well); therefore, their desire to change but uncertainty regarding the appropriate approach leads to the stress
response, and this can have a negative effect on mental health.

Limitations and future research

There are several limitations to this study. First, all the participants in this study were female students. In order to generalize
the �ndings of the present study to male students and non-students, research including men and other populations (e.g.,
different age groups and countries, working adults) is needed. Second, the subscale assessing controllability had low internal
consistency reliability. Further studies are needed to validate the effect of controllability by using other measures of the
construct or evaluating its reliability with other populations. Third, it is possible that some of the study participants had sleep
disorders. Therefore, it is necessary to account for such disorders and eliminate those who cannot be labeled as morning- or
evening-types.
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Despite the above limitations, our results have signi�cance, as we revealed the importance of cognitive appraisals of sleep
habits, especially when students have evening-type or irregular lifestyles. More speci�cally, we observed how people appraise
situations or lifestyles that can play an important role not only in stress-coping contexts [26] but also in sleep-habit contexts
[25]. Conducting research concerning cognitive appraisals and sleep habits may lead to the creation of effective health-
promoting education for college and university students who are in the process of developing their own lifestyles. In the
future, to corroborate and disclose the importance of cognitive appraisal of sleep habits, studies targeting people who have
low controllability regarding their sleep habits (e.g., night-shift workers) are needed.

Conclusions
In conclusion, cognitive appraisal of sleep habits, especially appraisal of commitment, may be a pathway through which
evening-type and irregular sleep habits affect greater stress responses (depression and anxiety). In particular, increased
commitment, a greater sense that one’s lifestyle is threatening to their health, and a lack of controllability may be outcomes of
evening-type and irregular sleep habits, which subsequently exacerbate the stress response. In addition, the �ndings suggest
that avoiding thinking about or assessing one’s commitment to improving one’s lifestyle to change their sleep habits has the
potential to suppress or alleviate the stress response.

Because our study targeted healthy female college students, we believe that the �ndings can be used for effective health
education, promoting the role of cognitive appraisal. To promote physical health, it is desirable to implement education that
propagates the bene�ts or importance of morningness and su�cient sleep.

However, emphasizing regimented sleep habits can sometimes have harmful effects. Our research revealed that even though
it is di�cult to improve sleeping habits by oneself, trying to improve habits through certain cognitive appraisals can be
stressful. In such cases, avoiding being overly conscious of the need to improve one’s lifestyle is the key to suppressing the
stress response. The �ndings of the present study should be useful for health education related to lifestyle.
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Figures

Figure 1

Effects of sleep pattern on stress responses through cognitive appraisals. Analyses control for stressor and optimism. *p <
.05, **p < .01.

Figure 2

Effects of sleep irregularity on stress responses through cognitive appraisals. Analyses control for stressor and optimism. *p <
.05, **p < .01.


