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2Division of Social Science, Hong Kong University of Science and Technology, Hong Kong,
Hong Kong SAR, China

For university students, who are often under significant stress to perform well,
sleep is particularly important, playing roles in learning and academic performance.
Research demonstrates a relationship between hope and sleep quality. However,
most work concerns Western samples, and the hope construct has been criticized
for a Western bias. No research investigates sleep quality's relationship to “negotiable
fate,” a construct more relevant to Asian cultures. Whereas hope involves the
individualistic expectancy that goals are achievable through personal action,
negotiable fate involves the more collectivist-informed belief that control can
be exercised over goals within limits of fate (family, community, society, other
external factors). We investigated the relationship of hope and negotiable fate with
sleep quality in 160 university students in Hong Kong, administering measures of
hope, negotiable fate, sleep quality, depression, anxiety, stress, and life satisfaction.
Lower hope was associated with poorer self-reported sleep quality. In addition,
consistent with past research, mental health variables (particularly stress) accounted
for significant variance in this relationship. Negotiable fate, however, did not
relate to sleep quality.
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1 Introduction

Sleep quality is an important indicator of mental and physical health (Medic et al., 2017).
Wong and colleagues, for instance, performed a longitudinal study of university students in
Hong Kong and Macau, finding that sleep difficulties predicted poorer academic performance,
physical health, and psychological health (Wong et al., 2013). A recent meta-analyses also
indicates relationships between sleep disturbances and suicidal behavior (Baldini et al., 2024).
For university students, sleep is particularly significant, as it plays a crucial role in various
facets of learning, including memory, information processing, and cognitive functioning
(Gobin et al,, 2015; Killgore, 2010; Krause et al., 2017). Therefore, it is important to identify
factors associated with sleep quality in students. We examine two such factors: hope and
negotiable fate.

Existing research demonstrates a relationship between hope and sleep quality (Lau et al,,
2017; Mystakidou et al., 2009; Mansano-Schlosser et al., 2017; Winsler et al., 2015; Rubens
etal., 2020). Additionally, hope appears to be associated with negotiable fate (Au and Savani,
2019; Yau and Shu, 2024). Nevertheless, to our knowledge, no study has yet investigated the
relationship between negotiable fate and sleep quality. Moreover, the studies just cited have
almost exclusively involved samples from the United States or Europe, with only one including
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an Asian sample (i.e., Lau et al., 2017), limiting the generalizability of
findings across cultures. Given that sleep quality as well as beliefs and
habits regarding sleep vary across cultures (Arslan et al., 2015),
studying these relationships in an Asian sample may help clarify
whether hope functions similarly in this context as a predictor of
sleep quality.

In this article, we report a study exploring the relationships of
hope and negotiable fate with sleep quality in a sample of Hong Kong
university students. We also investigate the possible roles of
depression, anxiety, stress, and life satisfaction in accounting for
variance in these relationships. Next, we define hope and negotiable
fate and review the literature connected with both constructs.

2 Hope

According to Snyder’s Hope Theory (Snyder et al., 1991; Snyder,
2002), the most researched model of hope during the past three
decades, hope is conceptualized as a trait-like goal-directed cognitive
construct. Hope integrates two components: agency thinking and
pathways thinking. Agency thinking refers to individuals’ beliefs
regarding their capacity to pursue goals and persist in the face of
obstacles. Agency thoughts such as “I can do this,” or “I can achieve
my goals, even when things seem hard,” provide motivation. Pathways
are plans, strategies, or routes to achieving desired goals. Thus, people
engage in pathways thinking whenever they envision ways to reach
their desires.

Research demonstrates that higher hope is a robust predictor of
goal accomplishment among college students (Feldman et al., 2009).
Higher hope also is consistently linked with better school outcomes
(Feldman and Kubota, 2015; Ge et al., 2023; Rand et al., 2011; Rubens
etal, 2020). The cognitive nature of Hope Theory involves individuals’
beliefs in their capacity to generate routes to goals (i.e., pathways) and
motivate themselves to pursue those goals (i.e., agency). Thus, when
students are hopeful, they are more likely to engage in setting and
pursuing academic goals.

Most relevant to the present study, research links hope and sleep
quality (Lemola et al., 2011; Rubens et al., 2020). One study found that
greater hope was related to lower depression and better sleep quality
in women with breast cancer (Mansano-Schlosser et al,, 2017).
Likewise, in Latinx middle schoolers in the United States, hope was
negatively associated with daytime sleepiness (Rubens et al., 2020).
Additionally, in a sample of middle-school and high-school students
in Fairfax County, Virginia, greater hopelessness was associated with
lower sleep duration (Winsler et al., 2015). It should be noted,
however, that hopelessness is a somewhat different construct than
hope (see Snyder et al., 2001) and, in the latter study, hopelessness was
measured with a single face-valid item.

Of note, mental health variables may account for variance in the
relationship between hope and sleep quality, and thus statistically
controlling for such variables appears to attenuate the hope-sleep
relationship. Uchino et al. (2017) found that depressive symptoms and
life satisfaction statistically accounted for this relationship among
healthy adult participants in the United States. Similarly, Mystakidou
et al. (2009) found that depression accounted for variance in the
relationship between poorer sleep quality and hopelessness among
Greek patients with terminal cancers. Stress may also play a role.
Researchers have observed that Hong Kong, in particular, has a highly
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competitive educational environment, which may result in stress and
sleep difficulties (Ng et al., 2016; Tsang and Lian, 2020; Tsui and Wing,
2009). Examining hope as a potentially protective factor against sleep
issues in this context may have practical implications for improving
student well-being and resilience. Also in this regard, despite the
evidence linking hope and sleep, research is needed in individuals
outside the Western context.

3 Negotiable fate

Critics have raised concerns about Hope Theory’s
conceptualization as an individualistic construct focusing on personal
motivation and planning (Bernardo, 2010; Du and King, 2013). This
perspective may not fully resonate with collectivist cultures such as
those in East Asia. Instead, the construct of negotiable fate may hold
greater significance (Au et al., 2012). According to negotiable fate,
individuals can pursue goals and influence outcomes within the limits
of fate (Au and Savani, 2019). External factors such as socio-cultural
environments (e.g., family, community, society), socio-economic
status, and uncontrollable life events create constraints. However, how
people act within these constraints shapes their lives. Unlike hope,
negotiable fate acknowledges the interconnectedness of individuals
within social and cultural contexts.

Like hope, negotiable fate has been linked to both academic
performance and goal achievement in university students and other
populations. Yau and Shu (2023) found that it was associated with
school engagement in undergraduates in Hong Kong. In another
university sample in Romania, researchers found that negotiable fate
beliefs were associated with greater career-goal-setting self-efficacy
(Kotta et al., 2021). Moreover, in a study of executives at numerous
firms in China, negotiable fate was related to individuals’ levels of
entrepreneurial orientation as well as their firms' financial and
innovative performance (Au et al., 2017).

To our understanding, no published work yet investigates
negotiable fate’s relationship to sleep quality. Given that negotiable fate
appears to align more closely with collectivist cultural concepts and is
perhaps more applicable to Asian culture, it seems important to
examine its relationship with sleep quality among students with these

cultural backgrounds.

4 The present study

In the current research, we investigated the relationships of hope
and negotiable fate with sleep quality among university students in
Hong Kong. We also investigated the degree to which depression,
anxiety, stress, and life satisfaction may account for variance in this
relationship. Unlike previous research conducted in U.S. or European
samples, this study fills a gap in the literature by investigating these
variables in an Asian cultural context. This is also the first investigation
of the relationship between negotiable fate and sleep quality.

Specifically, we conducted a cross-sectional survey of sleep quality,
hope, negotiable fate, mental health symptoms (depression, anxiety,
and stress), and life satisfaction. We propose three hypotheses based
on previous research: First, we expect that hope and negotiable fate
will be positively correlated with one another, given their mutual focus
on goal pursuit. Second, we hypothesize positive relationships between
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hope and sleep quality as well as between negotiable fate and sleep
quality. Third, we hypothesize that depression, anxiety, stress, and life
satisfaction will individually and collectively account for variance in
these relationships.

5 Method
5.1 Participants

Participants were 160 students from a large, public university in
Hong Kong who took part as a means of fulfilling the research
participation requirements of their psychology courses. Participants
indicated age categorically (by range), with the mode being 18-24,
reported by 99.4% (n = 159) of students. In terms of gender, 61.9%
(n=99) identified as women, 36.9% (n = 59) as men, and 1.3% (n = 2)
as gender non-binary. The vast majority of participants identified as
Asian (93.1%, n = 149), with 4.4% (n = 7) identifying as White, and
2.5% (n = 4) preferring not to say.! Regarding year in school, 2.5%
(n =4) were first year students, 8.8% (n = 14) second year, 26.3%
(n = 42) third year, 41.9% (n = 67) fourth year, and 20% (n = 32) fifth
year and beyond, with 1 participant declining to state.

5.2 Procedure

Data were collected as part of a larger study examining the
relationship between cultural beliefs and sleep quality in Hong Kong
and the United States. Participants signed up for the study via an
online platform (i.e., Sona Systems, 2024) and were provided a link to
our survey, which was administered via the Qualtrics (2024) online
survey software. Once they agreed to the informed consent, they
completed measures in a random order. The study was approved by
the IRBs of the authors’ institutions.

5.3 Measures

5.3.1 Adult hope scale (AHS)

The AHS (Snyder et al, 1991) is a self-report measure of
dispositional hope. It contains 12 items with 4 tapping pathways
thinking, 4 tapping agency thinking, and 4 serving as distracters.
Example items include “I can think of many ways to get the things in
life that are most important to me” (pathways), and “I energetically
pursue my goals” (agency). Participants rate each item on a scale
ranging from 1 (definitely false) to 8 (definitely true). Higher scores
indicate greater levels of hope. Researchers have provided evidence to
support the reliability and validity of the Hope Scale (Snyder et al.,
1991). In the present study, the Cronbach’s alpha of the AHS was 0.90.

1 We ran all subsequent analyses both including and excluding the 11
participants who did not indicate that their race/ethnicity was Asian. Because
the results of these analyses were similar, we have included these 11 participants

in the analyses reported here.
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5.3.2 Negotiable with fate measure (NFM)

The NEM (Au and Savani, 2019) is a self-report measure of the
degree to which people believe they can exercise agency to navigate
boundaries imposed by fate. It contains 10 items. Example items
include “There’s no situation bestowed by fate that I cannot improve
upon,” and “My fate can be changed for the better if I work hard at
everything I do” Participants rate each item on a scale ranging from 1
(strongly disagree) to 6 (strongly agree). Higher scores indicate greater
perceptions of negotiable fate. Researchers have provided evidence to
support the reliability and validity of the NFM (Au and Savani, 2019).
In the present study, the Cronbach’s alpha of the NFM was 0.90.

5.3.3 Pittsburgh sleep quality index (PSQI)

The PSQI (Buysse et al., 1989) is a self-report measure of sleep
quality over the past month. It consists of 19 items, which combine to
form seven components: subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use of sleep
medication, and daytime dysfunction. Each component is scored from
0 (no difficulty) to 3 (severe difficulty), with the sum of these scores
yielding one global index. In the present study, we utilized this global
index. Example items include “During the past month, how would
you rate your sleep quality overall?” and “During the past month, how
often have you had trouble staying awake while driving, eating meals,
or engaging in social activity?” Responses are provided on Likert-type
scales, with anchors differing among items. Higher scores indicate
poorer sleep quality. The validity and reliability of the PSQI have been
well-documented (Buysse et al., 1989; Carpenter and Andrykowski,
1998). In the present study, the Cronbach’s alpha of the PSQI was 0.59.

5.3.4 Depression, anxiety, stress scale (DASS-21)

The DASS-21 (Lovibond and Lovibond, 1995) is a self-report
measure of mental health symptoms. It contains 21 items divided into
subscales for depression, anxiety, and stress. Example items include “I
could not seem to experience any positive feeling at all” (depression),
“I was worried about situations in which I might panic and make a
fool of myself” (anxiety), and “I found it difficult to relax” (stress).
Participants rate each item regarding their experience over the past
week on a 0 (did not apply to me at all) to 3 (applied to me very much,
or most of the time) scale. Higher scores indicate greater symptoms.
Research supports the reliability and validity of the DASS-21 (Antony
etal, 1998). In the present study, Cronbach’s alphas for the DASS-21
were 0.90 for depression, 0.80 for anxiety, and 0.84 for stress.

5.3.5 The satisfaction with life scale (SWLS)

The SWLS, developed by Diener et al. (1985), is a measure of
overall life satisfaction. It contains 5 items, each presenting a statement
about life. Sample items include “In most ways my life is close to my
ideal,” and “T am satisfied with my life,” which participants rate on a
scale from 1 (strongly disagree) to 7 (strongly agree). Higher scores
indicate greater life satisfaction. Researchers have provided evidence
for the SWLS’s reliability and validity (Diener et al., 1985). In the
present study, Cronbach’s alpha for the SWLS was 0.89.

5.4 Statistical analyses

Demographic data were summarized using descriptive statistics
(e.g., counts, percentages), and t-tests and ANOVAs were used to test
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for demographic differences on all study variables. All variables were
also initially examined for skewness and kurtosis. We then used
Pearson correlations to test for bivariate relationships. Finally, to test
for the degree to which depression, anxiety, stress, and/or SWLS
scores would account for variance in the relationship between AHS
and PSQI scores, we performed a series of analyses using the
PROCESS 4.2 macro (Hayes, 2018) within the SPSS 29.0
software package.

6 Results

Variables were first examined for assumptions of normality
(i.e., kurtosis <4 and skewness <2; Boos and Hughes-Oliver, 2000).
All variables met these assumptions, with skewness ranging from
0.028 to 0.783, and kurtosis ranging from —0.621 to 0.547. We also
examined variables for demographic differences. For gender,
we ran a series of t-tests comparing individuals who identified as
women and those who identified as men (two participants who
identified as gender non-binary were not included in this
comparison to avoid violating statistical assumptions). No gender
differences were found for AHS (¢t (156) = 1.45, p = 0.15), NFM (¢
(156) = 0.30, p = 0.76), PSQI (¢ (156) = 1.04, p = 0.30), SWLS (¢
(156) = —0.13, p = 0.89), DASS-21 depression (¢ (156) = 0.292,
p =0.77), DASS-21 anxiety (¢ (156) = 0.92, p = 0.36), or DASS-21
stress (t (156) = 0.474, p = 0.64). For year in school, we ran a series
of between-subjects ANOVAs, also finding no mean differences
on AHS (F (4, 154) = 0.87, p = 0.49), NFM (F (4, 154) = 0.1.08,
p=0.37), PSQI (F (4, 154) =1.69, p=0.16), SWLS (F (4,
154) = 0.73, p = 0.57), DASS-21 depression (F (4, 154) = 1.026,
p =0.40), DASS-21 anxiety (F (4, 154) =0.60, p =0.66) or
DASS-21 stress (F (4, 154) = 1.49, p = 0.21). Given the lack of
variability in race and age in our sample, no comparisons were run
for these two variables.

Intercorrelations are presented in Table 1. As can be seen, the AHS
and NFM were relatively strongly correlated (r=0.63, p < 0.001).
We furthermore found a negative correlation between AHS and PSQI
scores (r=—0.18, p=0.02), indicating that greater hope was
associated with better sleep quality. No significant relationship was
found between NFM and PSQI scores, ¥ = —0.11, p = 0.18. As such,
we used only the AHS in subsequent analyses.

As previously stated, we hypothesized that depression, anxiety,
stress, and/or SWLS scores would account for variance in the
relationship between AHS and PSQI scores. That is, including such
variables in our analysis should statistically attenuate the association

TABLE 1 Intercorrelations.

Varigbe 1 2 3 4 5 6

1. Hope - 0.63%* 0.18% 0.54%% 0.24%* 0.36%*
2. Negotiable fate - —0.11 0.427%%* —0.14 —-0.15
3. Sleep quality - 0.35%%* 0.39%* 0.43%%

4. Depression - 0.68%* 71%%
5. Anxiety - T7HE
6. Stress -

#p <0.05, **p < 0.01.
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between hope and sleep quality. Thus, using the PROCESS macro
(Model 4; Hayes, 2018) in SPSS, we ran four separate analyses. In each,
AHS served as X variable, PSQI as Y variable, and one of the following
as M variable: DASS-21 depression, DASS-21 anxiety, DASS-21 stress,
or SWLS. Each of these four variables fully accounted for the sleep-
hope relationship, effect = —0.19, LLCI = —0.32, ULCI = —0.09 (for
depression); effect = —0.09, LLCI = —0.18, ULCI = —0.02 (for anxiety);
effect = —0.15, LLCI=-0.23, ULCI=-0.07 (for stress),
effect = —0.12, LLCI = —0.23, ULCI = —0.02 (for life satisfaction).
Figure 1 contains these models with standardized beta weights. Lastly,
to determine which of these variables were “essential” in accounting
for variance in the AHS-PSQI relationship, we ran a final analysis with
depression, anxiety, stress, and life satisfaction entered simultaneously
(i.e., in parallel; see Figure 2). Only stress emerged as accounting for
variance in this effect = —-0.10, LLCI=-0.19,
ULCI = -0.01.

relationship,

7 Discussion

In the present study, we examined the relationships of hope
and negotiable fate to sleep quality among university students in
Hong Kong. As hypothesized, we found that hope and negotiable
fate were positively and relatively strongly correlated with one
another. This relationship is consistent with previous research
(Yau and Shu, 2024) and is not surprising given these two
constructs’ mutual focus on goal pursuit. Also as hypothesized,
we found a positive relationship between hope and better sleep
quality. Finally, we found that depression, anxiety, stress, and life
satisfaction each accounted for variance in this relationship.
When examining all four of these variables concurrently, however,
stress stood out as the only one uniquely accounting for variance
in the hope-sleep relationship.

Despite past theorizing that negotiable fate is more consistent with
collectivist cultures, sleep quality was unrelated to negotiable fate in
the present sample. This outcome is surprising given the cultural
context of Hong Kong, which is traditionally understood to
be relatively collectivistic (Hofstede, 1980). However, some research
shows that people in China, more broadly, appear to be increasingly
prioritizing individualist factors in evaluating and understanding their
lives (Steele and Lynch, 2013; Yan, 2010). It may also be that, regardless
of the broader cultural context, sleep is perceived to be an activity
more under individual control, thus rendering hope the more relevant
construct. Future research in other Asian nations with diverse cultural
values may help shed additional light.

7.1 Limitations

As with any study, the current research has limitations. First,
our study was cross-sectional, limiting causal conclusions. One
possible explanation for our findings is that hope reduces stress,
thereby benefitting sleep quality. Alternatively, sleep may also
reduce stress, thus increasing hope. Future studies with
experimental or longitudinal designs may be important in
clarifying the directionality of these relationships. Second, our
sample consisted of college students in Hong Kong. Appropriate
caution should thus be taken in generalizing the results to other
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FIGURE 2

Model including depression, anxiety, stress and life satisfaction entered in parallel. Coefficients are standardized. **p < 0.01, ***p < 0.001.

age groups and other populations across regions, nations, or
cultures, including within Asia. Beliefs and norms regarding sleep
habits and hope vary across cultures, and beliefs or attitudes
toward sleep may be associated with sleep duration (Arslan et al.,
2015). Thus, researchers should consider replicating our results in
diverse samples. Finally, this study utilized a self-report measure
of sleep quality (Pittsburgh Sleep Quality Index). Although widely
used, it is potentially subject to social desirability and memory
recall biases, similar to all such instruments. Moreover, in the
present sample, this measure had somewhat lower-than-optimal
internal consistency (alpha = 0.59), though it should be noted that
the distribution of scores appeared normal and its relationships
with other variables were consistent with past research (e.g., Lau
et al., 2017; Mansano-Schlosser et al., 2017; Uchino et al., 2017).
Nonetheless, future researchers should consider replicating the
present study using more objective sleep measures (e.g.,
actigraphy).

Frontiers in Psychology

7.2 Implications and conclusion

Sleep is an important factor for academic performance and
7), and
hope is consistently related to sleep quahty (Lemola et al.,, 2011;
Rubens et al., 2020). As mentioned, we found that higher hope was

cognitive development (Gobin et al., 2015; Krause et al., 201

associated with better sleep quality among university students in
Hong Kong, and that mental health variables (especially stress)
accounted for variance in this relationship. Recognizing hope, stress,
and sleep as related and potentially modifiable factors, researchers
should consider testing intervention programs emphasizing these
factors using experimental designs. For instance, given that stress was
found to uniquely account for variance in the relationship between
hope and sleep quality, educational institutions and mental health
organizations could prioritize stress management interventions.
Implementing stress reduction programs, like mindfulness training
or cognitive-behavioral strategies tailored to students, could
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potentially play a role in improving sleep quality and overall
well-being.

Furthermore, given that higher levels of hope are associated with
better sleep quality, educational policies could aim to foster a hopeful
mindset. For example, incorporating goal-setting workshops or hope-
centered counseling into student services could potentially
be beneficial. Several such interventions already exist (see Cheavens
and Whitted, 2023 for a review). For instance, Cheavens et al. (2006)
developed an 8-session group hope intervention and tested it in a
sample of adults in the United States with a variety of mental health
diagnoses. Feldman and Dreher (2012) shortened and adapted this
intervention for delivery in a single 90-min session with college
students. Such interventions could be adapted and augmented with
components explicitly addressing both stress and sleep.

In conclusion, we believe our study contributes to the evolving body
of evidence on the relationship between hope and sleep. Specifically,
we extended this exploration to college students in Hong Kong,
augmenting our knowledge across cultures. We encourage researchers
to continue expanding beyond Western cultures, diversify samples, and
incorporate cultural contexts to better understand this relationship and
assess the broader applicability of findings across global populations.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Hong Kong
University of Science and Technology IRB, Hong Kong; Santa Clara
University IRB, Santa Clara, CA, United States. The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

References

Antony, M. M., Bieling, P. J., Cox, B. J., Enns, M. W,, and Swinson, R. P. (1998).
Psychometric properties of the 42-item and 21-item versions of the depression anxiety
stress scales in clinical groups and a community sample. Psychol. Assess. 10, 176-181.
doi: 10.1037/1040-3590.10.2.176

Arslan, S., Kocoglu, D., and Durmus, M. (2015). Cultural beliefs affecting sleep
duration. Sleep Biol. Rhythms 13, 287-296. doi: 10.1111/sbr.12117

Au, E. W. M,, Chiu, C., Zhang, Z.-X., Mallorie, L., Chaturvedi, A., Viswanathan, M.,
etal. (2012). Negotiable fate: social ecological foundation and psychological functions.
J. Cross-Cult. Psychol. 43, 931-942. doi: 10.1177/0022022111421632

Au, E. W, Qin, X,, and Zhang, Z. X. (2017). Beyond personal control: when and how
executives’ beliefs in negotiable fate foster entrepreneurial orientation and firm performance.
Organ. Behav. Hum. Decis. Process. 143, 69-84. doi: 10.1016/j.0bhdp.2017.07.001

Au, E. W, and Savani, K. (2019). Are there advantages to believing in fate? The belief
in negotiating with fate when faced with constraints. Front. Psychol. 10:2354. doi:
10.3389/fpsyg.2019.02354

Baldini, V., Gnazzo, M., Rapelli, G., Marchi, M., Pingani, L., Ferrari, S., et al. (2024).
Association between sleep disturbances and suicidal behavior in adolescents: a
systematic review and meta-analysis. Front. Psych. 15:1341686. doi: 10.3389/
fpsyt.2024.1341686

Bernardo, A. B. I. (2010). Extending hope theory: internal and external locus of trait
hope. Personal. Individ. Differ. 49, 944-949. doi: 10.1016/j.paid.2010.07.036

Frontiers in Psychology

10.3389/fpsyg.2024.1503036

Author contributions

HC: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Project administration, Writing — original
draft, Writing - review & editing. DF: Conceptualization, Data
curation, Formal analysis, Investigation, Methodology, Project
administration, Supervision, Writing - original draft, Writing - review
& editing. T-MS: Conceptualization, Data curation, Investigation,
Methodology, Supervision, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Boos, D. D., and Hughes-Oliver, J. M. (2000). How large does n have to be for Z and
t intervals? Am. Stat. 54, 121-128. doi: 10.1080/00031305.2000.10474524

Buysse, D. ., Reynolds, C. F. III, Monk, T. H., Berman, S. R., and Kupfer, D. J. (1989).
The Pittsburgh sleep quality index: a new instrument for psychiatric practice and
research. Psychiatry Res. 28, 193-213. doi: 10.1016/0165-1781(89)90047-4

Carpenter, J. S., and Andrykowski, M. A. (1998). Psychometric evaluation of the Pittsburgh
sleep quality index. J. Psychosom. Res. 45, 5-13. doi: 10.1016/S0022-3999(97)00298-5

Cheavens, J. S., Feldman, D. B., Gum, A., Michael, S. T, and Snyder, C. R. (2006). Hope
therapy in a community sample: a pilot investigation. Soc. Indic. Res. 77, 61-78. doi:
10.1007/s11205-005-5553-0

Cheavens, J. S., and Whitted, W. M. (2023). Hope therapy. Curr. Opin. Psychol.
49:101509:101509. doi: 10.1016/j.copsyc.2022.101509

Diener, E. D., Emmons, R. A, Larsen, R. J., and Griffin, S. (1985). The satisfaction with
life scale. J. Pers. Assess. 49, 71-75.

Du, H,, and King, R. B. (2013). Placing hope in self and others: exploring the
relationships among self-construals, locus of hope, and adjustment. Personal. Individ.
Differ. 54, 332-337. doi: 10.1016/j.paid.2012.09.015

Feldman, D. B., and Dreher, D. E. (2012). Can hope be changed in 90 minutes? Testing
the efficacy of a single-session goal-pursuit intervention for college students. J. Happiness
Stud. 13, 745-759. doi: 10.1007/s10902-011-9292-4

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1503036
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1037/1040-3590.10.2.176
https://doi.org/10.1111/sbr.12117
https://doi.org/10.1177/0022022111421632
https://doi.org/10.1016/j.obhdp.2017.07.001
https://doi.org/10.3389/fpsyg.2019.02354
https://doi.org/10.3389/fpsyt.2024.1341686
https://doi.org/10.3389/fpsyt.2024.1341686
https://doi.org/10.1016/j.paid.2010.07.036
https://doi.org/10.1080/00031305.2000.10474524
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/S0022-3999(97)00298-5
https://doi.org/10.1007/s11205-005-5553-0
https://doi.org/10.1016/j.copsyc.2022.101509
https://doi.org/10.1016/j.paid.2012.09.015
https://doi.org/10.1007/s10902-011-9292-4

Chanetal.

Feldman, D. B., and Kubota, M. (2015). Hope, self-efficacy, optimism, and
academic achievement: constructs and levels of specificity in predicting college
grade-point average. Learn. Individ. Differ. 37, 210-216. doi: 10.1016/j.
lindif.2014.11.022

Feldman, D. B., Rand, K. L., and Kahle-Wrobleski, K. (2009). Hope and goal
attainment: testing a basic prediction of hope theory. J. Soc. Clin. Psychol. 28, 479-497.
doi: 10.1521/js¢p.2009.28.4.479

Ge, J. L., Feldman, D. B., and Shu, T. M. (2023). The relationships of Hope, optimism,
and academic motivation with GPA among university students in Hong Kong. Psychol.
Rep. 00332941231184144. doi: 10.1177/00332941231184144

Gobin, C. M., Banks, J. B., Fins, A. L, and Tartar, J. L. (2015). Poor sleep quality is
associated with a negative cognitive bias and decreased sustained attention. J. Sleep Res.
24, 535-542. doi: 10.1111/jsr.12302

Hayes, A. F. (2018). Introduction to mediation, moderation and conditional Process
analysis. second Edn. New York, NY: Guilford Press.

Hofstede, G. (1980). Culture’s consequences: International differences in work-related
values. Newbury Park, CA: Sage Publications.

Killgore, W. D. (2010). Effects of sleep deprivation on cognition. Prog. Brain Res. 185,
105-129. doi: 10.1016/B978-0-444-53702-7.00007-5

Kotta, I., Veres, A., Farcas, S., Kiss, S., and Bernath-Vincze, A. (2021). My fate is
my decision: the differential effects of fate and criticality of decision beliefs on
career decision making self-efficacy. Eur. J. Behav. Sci. 4, 26-34. doi: 10.33422/ejbs.
v4i2.597

Krause, A. J., Simon, E. B., Mander, B. A., Greer, S. M., Saletin, ]J. M.,
Goldstein-Piekarski, A. N., et al. (2017). The sleep-deprived human brain. Nat. Rev.
Neurosci. 18, 404-418. doi: 10.1038/nrn.2017.55

Lau, E. Y. Y, Hui, C. H,, Lam, J., and Cheung, S. F. (2017). Sleep and optimism: a
longitudinal study of bidirectional causal relationship and its mediating and
moderating variables in a Chinese student sample. Chronobiol. Int. 34, 360-372. doi:
10.1080/07420528.2016.1276071

Lemola, S., Raikkonen, K., Scheier, M. E, Matthews, K. A., Pesonen, A. K,
Heinonen, K., et al. (2011). Sleep quantity, quality and optimism in children. J. Sleep Res.
20, 12-20. doi: 10.1111/j.1365-2869.2010.00856.x

Lovibond, S. H., and Lovibond, P. F. (1995). Manual for the depression anxiety stress
scales. 2nd Edn. Sydney, Australia: Psychology Foundation of Australia.

Mansano-Schlosser, T. C., Ceolim, M. E, and Valerio, T. D. (2017). Poor sleep quality,
depression and hope before breast cancer surgery. Appl. Nurs. Res. 34, 7-11. doi:
10.1016/j.apnr.2016.11.010

Medic, G., Wille, M., and Hemels, M. E. (2017). Short-and long-term health
consequences of sleep disruption. Nat. Sci. Sleep 9, 151-161. doi: 10.2147/
NSS.S134864

Mystakidou, K., Parpa, E., Tsilika, E., Galanos, A., and Vlahos, L. (2009). Does quality
of sleep mediate the effect of depression on hopelessness? Int. J. Psychol. 44, 282-289.
doi: 10.1080/00207590802194226

Ng, K. C., Chiu, W. K., and Fong, B. Y. (2016). A review of academic stress among
Hong Kong undergraduate students. /. Modern Educ. Rev. 6, 531-540. doi: 10.15341/
jmer(2155-7993)/08.06.2016/003

Frontiers in Psychology

07

10.3389/fpsyg.2024.1503036

Qualtrics (2024). Qualtrics XM: cloud-based survey platform. Quatrics, Inc. Available
at: https://qualtrics.com.

Rand, K. L., Martin, A. D., and Shea, A. M. (2011). Hope, but not optimism, predicts
academic performance of law students beyond previous academic achievement. J. Res.
Pers. 45, 683-686. doi: 10.1016/j.jrp.2011.08.004

Rubens, S. L., Feldman, D. B, Soliemannjad, R. R., Sung, A., and Gudiiio, O. G. (2020).
Hope, daytime sleepiness, and academic outcomes in low-income, Latinx youth. Child
Youth Care Forum 49, 743-757. doi: 10.1007/510566-020-09553-6

Snyder, C. R. (2002). Hope theory: rainbows in the mind. Psychol. Inq. 13, 249-275.
doi: 10.1207/S15327965PL11304_01

Snyder, C. R., Harris, C., Anderson, J. R., Holleran, S. A., Irving, L. M., Sigmon, S. T, et al.
(1991). The will and the ways: development and validation of an individual-differences
measure of hope. J. Pers. Soc. Psychol. 60, 570-585. doi: 10.1037/0022-3514.60.4.570

Snyder, C. R., Sympson, S. C., Michael, S. T., and Cheavens, J. (2001). “Optimism and
hope constructs: variants on a positive expectancy theme” in Optimism & pessimism:
Implications for theory, research, and practice. ed. E. Chang (Washington, DC:
American Psychological Association), 101-125.

Sona Systems (2024). Sona systems: cloud-based participant management software.
Sona Systems, Ltd. Available at: https://www.sona-systems.com/

Steele, L. G., and Lynch, S. M. (2013). The pursuit of happiness in China: individualism,
collectivism, and subjective well-being during Chinas economic and social
transformation. Soc. Indic. Res. 114, 441-451. doi: 10.1007/s11205-012-0154-1

Tsang, K., and Lian, Y. (2020). Understanding the reasons for academic stress in Hong
Kong via photovoice: implications for education policies and changes. Asia Pacific J.
Educ. 40, 337-351. doi: 10.1080/02188791.2020.1772719

Tsui, Y., and Wing, Y. (2009). A study on the sleep patterns and problems of
university business students in Hong Kong. J. Am. Coll. Heal. 58, 167-176. doi:
10.1080/07448480903221418

Uchino, B. N,, Cribbet, M., de Grey, R. G. K., Cronan, S., Trettevik, R., and Smith, T. W.
(2017). Dispositional optimism and sleep quality: a test of mediating pathways. J. Behav.
Med. 40, 360-365. doi: 10.1007/s10865-016-9792-0

Winsler, A., Deutsch, A., Vorona, R. D,, Payne, P. A., and Szklo-Coxe, M. (2015). Sleepless
in Fairfax: the difference one more hour of sleep can make for teen hopelessness, suicidal
ideation, and substance use. J. Youth Adolesc. 44, 362-378. doi: 10.1007/510964-014-0170-3

Wong, M. L, Lau, E. Y. Y., Wan, J. H. Y,, Cheung, S. E,, Hui, C. H., and Mok, D. S. Y.
(2013). The interplay between sleep and mood in predicting academic functioning,
physical health and psychological health: a longitudinal study. J. Psychosom. Res. 74,
271-277. doi: 10.1016/j.jpsychores.2012.08.014

Yan, Y. (2010). The Chinese path to individualization. Br. J. Sociol. 61, 489-512. doi:
10.1111/j.1468-4446.2010.01323.x

Yau, O. K., and Shu, T. M. (2023). Why are students with a higher level of grit more
engaging in learning? The mediation effect of negotiable fate on the grit-student
engagement relationship in higher education during COVID-19. J. Pac. Rim Psychol.
17:18344909231171728. doi: 10.1177/18344909231171728

Yau, O. K., and Shu, T. M. (2024). Negotiable fate-engagement relationship in higher
education: the mediation role of hope for success and fear of failure. Curr. Psychol. 43,
27045-27057. doi: 10.1007/s12144-024-06348-z

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1503036
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.lindif.2014.11.022
https://doi.org/10.1016/j.lindif.2014.11.022
https://doi.org/10.1521/jscp.2009.28.4.479
https://doi.org/10.1177/00332941231184144
https://doi.org/10.1111/jsr.12302
https://doi.org/10.1016/B978-0-444-53702-7.00007-5
https://doi.org/10.33422/ejbs.v4i2.597
https://doi.org/10.33422/ejbs.v4i2.597
https://doi.org/10.1038/nrn.2017.55
https://doi.org/10.1080/07420528.2016.1276071
https://doi.org/10.1111/j.1365-2869.2010.00856.x
https://doi.org/10.1016/j.apnr.2016.11.010
https://doi.org/10.2147/NSS.S134864
https://doi.org/10.2147/NSS.S134864
https://doi.org/10.1080/00207590802194226
https://doi.org/10.15341/jmer(2155-7993)/08.06.2016/003
https://doi.org/10.15341/jmer(2155-7993)/08.06.2016/003
https://qualtrics.com
https://doi.org/10.1016/j.jrp.2011.08.004
https://doi.org/10.1007/s10566-020-09553-6
https://doi.org/10.1207/S15327965PLI1304_01
https://doi.org/10.1037/0022-3514.60.4.570
https://www.sona-systems.com/
https://doi.org/10.1007/s11205-012-0154-1
https://doi.org/10.1080/02188791.2020.1772719
https://doi.org/10.1080/07448480903221418
https://doi.org/10.1007/s10865-016-9792-0
https://doi.org/10.1007/s10964-014-0170-3
https://doi.org/10.1016/j.jpsychores.2012.08.014
https://doi.org/10.1111/j.1468-4446.2010.01323.x
https://doi.org/10.1177/18344909231171728
https://doi.org/10.1007/s12144-024-06348-z

	Testing the relationships of hope and negotiable fate with sleep quality among university students in Hong Kong
	1 Introduction
	2 Hope
	3 Negotiable fate
	4 The present study
	5 Method
	5.1 Participants
	5.2 Procedure
	5.3 Measures
	5.3.1 Adult hope scale (AHS)
	5.3.2 Negotiable with fate measure (NFM)
	5.3.3 Pittsburgh sleep quality index (PSQI)
	5.3.4 Depression, anxiety, stress scale (DASS-21)
	5.3.5 The satisfaction with life scale (SWLS)
	5.4 Statistical analyses

	6 Results
	7 Discussion
	7.1 Limitations
	7.2 Implications and conclusion


	References

