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A B S T R A C T   

Dispositional optimism has been shown to be associated with better sleep. However, most existing studies rely on 
subjective assessments of sleep, which may not align with objective assessments of sleep. Additionally, research 
investigating the mechanisms underlying the association between optimism and sleep is lacking. Moreover, the 
confounding role of possible content overlap in measures relevant to the constructs of interest has been 
neglected. To address these gaps, we utilised latent variable analysis and investigated the mediating role of 
depression and trait anxiety across two large-scale studies (total N = 2312), with objective sleep measures 
included in Study 2. In Study 1 (N = 1010), a significant and medium association was found between optimism 
and better subjective sleep. Here, depression emerged as a robust mediator. In Study 2, both objective (N = 742) 
and subjective (N = 1302) sleep measures were analysed. Findings revealed a small and significant association 
between optimism and better subjective sleep, which was mediated by depression. However, optimism was not 
associated with objective sleep. Trait anxiety was a non-significant mediator in both studies. The current study 
suggests that the association between dispositional optimism and subjective sleep outcomes do not translate to 
similar results with objective sleep.   

1. Introduction 

The pivotal role of sleep in biological restoration (Hawkley & 
Cacioppo, 2004; Robles & Carroll, 2011) and health maintenance 
(Gangwisch et al., 2005; Lemola et al., 2013; Swinkels et al., 2013) has 
led numerous works to delve into factors affecting sleep. Some estab
lished factors that have been shown to affect sleep include sociodemo
graphic factors such as race (Carnethon et al., 2016; Grandner et al., 
2016; Mezick et al., 2008), marital status (August, 2022; Kim et al., 
2018; Whinnery et al., 2014), socioeconomic status (Friedman et al., 
2007; Gellis et al., 2005; Mezick et al., 2008), age (Kim et al., 2021; 
Ohayon et al., 2004), and sex (Madrid-Valero et al., 2017; Meers et al., 
2019; Suh et al., 2018). Apart from sociodemographic factors, individual 
differences such as stable personality traits have also been explored as 
potential factors affecting sleep. One emerging and promising factor that 
has been shown to be associated with better sleep quality is dispositional 
optimism (e.g., Lau et al., 2015, 2017; Lemola et al., 2011; Uchino et al., 

2017). 

1.1. Dispositional optimism 

Dispositional optimism is the stable tendency to generally expect 
positive future outcomes across various life domains (Scheier & Carver, 
2018). Substantial research has indicated that dispositional optimism 
can enhance various aspects of life. For example, optimists invest more 
in their relationships (Assad et al., 2007; Segerstrom, 2007) and expe
rience less marital well-being decline (Neff & Geers, 2013). Optimistic 
individuals are also more likely to report high levels of life satisfaction 
(Ho et al., 2010; Wrosch & Scheier, 2003). Optimism buffers against 
emotional reactivity to daily stressors (Majeed et al., 2021), promotes 
faster wound healing (Ebrecht et al., 2004), and improves cardiovas
cular health (Scheier et al., 1989, 1999). Optimism also positively affects 
employment prospects, with more optimistic individuals being preferred 
for jobs (Mohanty, 2010), and earning higher wages (Mohanty, 2012). 
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1.2. Dispositional optimism and sleep 

A promising and emerging line of research is on the association be
tween dispositional optimism and sleep (Hernandez et al., 2020; Lau 
et al., 2015, 2017; Lemola et al., 2013; Uchino et al., 2017). For 
example, Uchino et al. (2017) found that higher levels of dispositional 
optimism were associated with better self-reported sleep quality 
measured using the Pittsburgh Sleep Quality Index (PSQI) in a healthy 
community sample to a large extent (zero-order r = − 0.45; covariate- 
adjusted β = − 0.41). Similarly, Conway et al. (2008) found that poor 
self-reported sleep was associated to a large extent with lower levels of 
optimism among young grandmothers (zero-order r = − 0.36). 

The link between dispositional optimism and sleep can be under
stood through the broaden-and-build theory of positive emotions (Fre
drickson, 2004), which posits that experiencing positive emotions leads 
to a broadening of cognitive processes and an enhancement of personal 
resources. Positive emotions could effectively counteract and mitigate 
the impacts of negative emotions, such as neutralising or reversing the 
effects that negative emotions have on thought and action patterns. This 
has been termed the “undo hypothesis” (Fredrickson et al., 2000; Fre
drickson & Levenson, 1998). Furthermore, positive emotions enhance 
coping resources (Aspinwall & Taylor, 1997; Fredrickson & Joiner, 
2002), and aid individuals in achieving diverse sets of coping strategies 
(Anthony, 1987; Cohler, 1987; Werner & Smith, 1992). This upward 
spiral can contribute to positive physical well-being, such as increased 
longevity (Danner et al., 2001; Ostir et al., 2000), which could also 
extend to sleep. 

In line with the broaden-and-build theory, depression has been 
proposed as a potential mechanism of dispositional optimism and sleep 
(e.g., Lau et al., 2015, 2017; Uchino et al., 2017). Optimistic individuals 
experience lower levels of depression as they tend to engage in proactive 
coping and seek social support during stressful events (Ironson et al., 
2005; Tindle et al., 2012). Conversely, pessimistic individuals may 
experience negative thinking patterns that exacerbate depressive 
symptoms (Fischer et al., 2018), which in turn could lead to sleep dis
turbances (Harvey, 2002). This pathway via depression, however, could 
have been inflated in the existing literature due to measurement issues 
associated with the three variables – measures of optimism, depression, 
and sleep tend to have overlapping item content. For example, the two 
most common measures of depression—CES-D (Radloff, 1977) and 
DASS (Lovibond & Lovibond, 1995)—have items that are likely to tap on 
optimism or optimism-adjacent constructs (i.e., CES–D: “I felt hopeful 
about the future”; DASS: “I felt that I had nothing to look forward to”), 
and/or on sleep (i.e., CES–D: “My sleep was restless”). The overlap in 
content is problematic as it becomes challenging to accurately discern if 
the observed relationships between two or more variables is genuine at 
the construct level or is simply a result of shared content at the mea
surement level. 

Apart from depression, another mechanism that has yet to be 
investigated is trait anxiety – a stable personality characteristic that 
predicts an individual’s tendencies to perceive stressful events as 
threatening (Bradley, 2016; Spielberger, 1966). In line with the 
broaden-and-build theory, optimists are more likely to persist in their 
efforts to cope successfully when inundated with stressors (Scheier & 
Carver, 1988) and are more likely to seek out social support and 
emphasise the positive aspects of stressful situations, which buffers 
against negative emotions (Scheier et al., 1986), such as anxiety. Lower 
levels of trait anxiety have been shown to buffer against disturbed sleep, 
increased sleep onset latency, and poorer sleep quality compared to 
higher levels of trait anxiety (Forbes et al., 2008; Horváth et al., 2016; 
Sadigh et al., 2014; Weeks et al., 2019). The poorer sleep could be 
attributed to hyperarousal (Sysoeva & Verbitsky, 2015), where more 
anxious individuals experience prolonged heart rate accelerations dur
ing sleep, and display brain activations that were similar to activations 
at wakefulness (Sysoeva & Verbitsky, 2015). 

It is crucial to recognize that despite the similarity in the underlying 

mechanisms of depression and anxiety, they exhibit differences in other 
aspects, such as positive affectivity, arousal, and temporal focus (Clark & 
Watson, 1991). For instance, individuals with depression (but not anx
iety) were found to be characterized by a lack of positive affect, whereas 
individuals with anxiety (but not depression) were characterized by high 
levels of physiological hyperarousal (Clark & Watson, 1991). More 
importantly, depression is primarily past-oriented and involves feelings 
of loss associated with unattained goals (Andrews & Thomson, 2009; 
Johnson-laird & Oatley, 1989). In contrast, anxiety is future-oriented 
and driven by the uncertainty of potential future threats (Eysenck & 
Fajkowska, 2018; Grupe & Nitschke, 2013). This distinction suggests a 
possibility of two distinct mediating paths between dispositional opti
mism and sleep quality, as well as anxiety being a more robust mediator 
compared to depression, as anxiety and optimism share a common a 
future-oriented dimension whereas depression does not. 

1.3. Issues of sleep measurements 

Most studies on dispositional optimism and sleep quality (e.g., Lau 
et al., 2015, 2017; Uchino et al., 2017) have utilised sleep measures 
which are subjective in nature, such as the PSQI (Buysse et al., 1989). 
Relying solely on subjective self-reported sleep measures may restrict 
our understanding of the optimism and sleep relationship as subjective 
sleep measures are not always comparable to objective sleep measures 
(Calhoun et al., 2007; Edinger et al., 2000; Grandner et al., 2006; 
Kobayashi et al., 2012). Objective sleep assessments provide data 
derived from physiological measurements (O’Donnell et al., 2009), 
which offer a concrete and unbiased view of sleep parameters, whereas 
subjective sleep assessments provide insights into an individual’s per
sonal sleep experiences (Zavecz et al., 2020). 

The divergence between subjective and objective sleep assessments 
may stem from how an individual’s perception of sleep does not 
necessarily translate into observable objective sleep outcomes (Chan, 
2009). Subjective sleep logs have been shown to overestimate sleep la
tency and severely underestimate total sleep time. Additionally, since 
sleep onset is a progressive rather than a discrete event (Tryon, 2004), 
the use of sleep onset as the construct of interest can lead to discrep
ancies between objective and subjective sleep evaluations as objective 
and subjective measures are each sensitive to different phases of the 
sleep-onset process, which involve three phases (Tryon, 1996, 2004). 
Objective measurements tend to be more sensitive during the first and 
second phases of the sleep-onset process, which are quiescence and 
decreased muscle tone respectively (Tryon, 2004). For subjective mea
surements, they are more sensitive during the third phase, which is the 
auditory-threshold increase phase (Birrell, 1983; Lichstein et al., 1983; 
Tryon, 2004). Therefore, the exclusive reliance on either type of sleep 
assessment at the expense of the other may hinder a holistic evaluation 
of an individual’s sleep experience, as subjective sleep assessments 
capture data that represent the individual’s perceived reality (Chan, 
2009; Van Den Berg et al., 2008), whereas objective sleep assessments 
capture data that is not influenced by human bias (Van Den Berg et al., 
2008). 

Additionally, an issue that has emerged in the usage of PSQI 
measuring subjective sleep concerns its factor structure. The PSQI con
sists of seven components (Buysse et al., 1989), which are then summed 
to form an overall sleep quality score. However, the use of a single score 
threshold and the dichotomous categorisation of individuals (i.e., ≤ 5 
for “good” sleepers and > 5 for “poor” sleepers) is controversial, with 
critics arguing that the unidimensional treatment of the PSQI over
simplifies the complex nature of sleep (Dunleavy et al., 2019). Indeed, 
several studies have shown that evaluating sleep quality via a two-factor 
(Jiménez-Genchi et al., 2008; Magee et al., 2008) or three-factor (Car
penter & Andrykowski, 1998; Cole et al., 2006) scoring system might 
offer a more robust assessment of sleep quality, and this is also further 
supported by a systematic review evincing a multidimensional structure 
of the PSQI (Manzar et al., 2018). 
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1.4. The present study 

In summary, the current empirical work aims to address two 
important research gaps through two large-scale studies. First, the cur
rent study examines two potential mechanisms, namely the mediating 
pathways of depression and trait anxiety. 

Second, to address the gaps in the measurement of sleep quality, we 
included an objective measure of sleep to comprehensively examine the 
dispositional optimism and sleep association beyond the usage of sub
jective measures. In addition, the current study employs structural 
equation modelling, which allows us to delve into the underlying re
lationships among the variables of interest and account for measurement 
errors in each personality construct (Bollen & Long, 1993). Taken 
together, we hypothesise that higher levels of dispositional optimism 
will be associated with better sleep, and that this association will be 
mediated by depression and trait anxiety as two parallel mediators. 

2. General method 

2.1. Transparency and openness 

The current work’s design and its analysis plan were not pre- 
registered. Materials and data for the Singapore sample have been 
made publicly available on Researchbox (#442; https://researchbox. 
org/442), while those for the US sample are available from ICPSR 
(https://www.icpsr.umich.edu/). Analytic code and materials of inter
est for both studies are also available on Researchbox. All analyses were 
conducted in R version 4.3.1 (R Core Team, 2023). Descriptives were 
extracted using psych version 2.4.3 (Revelle, 2021). Latent variable 
analyses were conducted using lavaan version 0.6–17 (Rosseel, 2012) set 
to handle missing values using full-information maximum likelihood, 
and to calculate 95 % confidence intervals via the Monte Carlo method 
with 2000000 samples drawn using semTools version 0.5–6 (Jorgensen 
et al., 2022). All standardised effect sizes were interpreted following 
Funder and Ozer’s (2019) recommended guidelines. 

2.2. Design and sample 

2.2.1. Singapore sample 
The Singapore sample comprises four independent subsamples, as 

part of larger-scale projects broadly examining daily experiences and 
stress reactivity in young adults in Singapore from December 2020 to 
February 2021 (first subsample; Goh et al., 2023; Ng et al., 2022), from 
June 2021 to August 2021 (second subsample; Majeed et al., 2023a), 
from July 2022 to September 2022 (third subsample; Majeed et al., 
2023b), and from January 2023 to March 2023 (fourth subsample). As 
the procedure and measures administered, as well as demographic 
profiles, are similar across all four subsamples, we combined all the data 
in the current work. The collection of data for each wave was approved 
by a local Institutional Review Board. 

The total sample consisted of 1010 unique young adults (261 from 
the first sample, 253 from the second sample, 237 from the third sample, 
and 259 from the fourth sample) in Singapore. Two participants had 
only partial data on the depression measure; they were retained in all 
analyses. The remaining participants provided full data. A summary of 
sample descriptive statistics is reflected in Table 1. All participants gave 
informed consent prior to their participation in the study. 

2.2.2. US sample 
The US sample comprises a combination of two independent sub

samples drawn from the Midlife in the United States (MIDUS) projects: 
the MIDUS 3 sample (Ryff et al., 2015) and the MIDUS Refresher sub
sample (Ryff et al., 2017; Weinstein et al., 2019). Both subsamples un
derwent a baseline portion (MIDUS 3: 2013 to 2014; MIDUS Refresher: 
2011 to 2014), involving the collection of their demographic and opti
mism data, and then a subset of each subsample was invited to their 

respective biomarker sub-projects (MIDUS 3: 2017 to 2021; MIDUS 
Refresher: 2012 to 2016), involving the collection of their age, sleep, 
depression, and anxiety. Thus, only participants who completed the self- 
administered questionnaire at baseline and were part of the biomarker 
sub-project were analysed in the current work. 

The original sample leading to the US sample consisted of 1390 
adults from the US. Of the 1390 individuals, 9 did not provide their race, 
3 did not provide their marital status, 56 did not provide their income, 
15 did not provide their subjective socioeconomic status, 3 did not 
provide any data on any of the optimism items, 1 did not provide any 
data on any of the depression items, and 1 did not provide any data on 
any of the sleep items, and were thus removed, leaving a final sample of 
1302 participants. All of the remaining 1302 participants had full de
mographic information and provided at least partial responses on the 
remaining measures. Of note, only 742 participants provided data on the 
objective sleep measures, and as such only these 742 participants were 
included when analysing the objective sleep outcomes. A summary of 
sample descriptive statistics of the 1302 participants is reflected in 
Table 2. 

2.3. Measures 

2.3.1. Dispositional optimism 
Dispositional optimism was assessed using the Life Orientation Test 

Revised (LOT-R; Scheier et al., 1994), with the exclusion of the filler 
items in both studies due to time constraints. Participants rated how 
much they agreed or disagreed with items relating to positive and 
negative expectancies (e.g., “I’m always optimistic about my future”) on 
a 5-point scale (1 = Disagree a lot, 5 = Agree a lot). The unidimensional 
measure consists of three items worded such that higher scores reflect 
higher levels of optimism, and three items worded such that higher 
scores reflect lower levels of optimism. 

2.3.2. Subjective sleep indices 
Subjective sleep indices were obtained using the Pittsburgh Sleep 

Quality Index (PSQI; Buysse et al., 1989). The PSQI is a self-rated scale 
assessing sleep quality and related disturbances over a one-month 
period. Due to an administrative error with the first subsample from 
Singapore, one item (“Other reason(s), please describe”, referring to 

Table 1 
Descriptive statistics in Singapore sample.   

M (SD) or % Observed 
range 

Theoretical 
range 

Race (% Chinese) 78.51 %   
Sex (% female) 72.67 %   
Age (in years) 21.93 (1.81)  18–30  
Monthly household income 3.16 (1.46)  1–6  1–6 
Subjective socioeconomic 

status 
6.13 (1.33)  2–10  1–10 

Note. N = 1010. 

Table 2 
Descriptive statistics in US sample.   

M (SD) or % Observed 
range 

Theoretical 
range 

Race (% White) 85.41 %   
Sex (% female) 52.15 %   
Marital status (% married) 66.44 %   
Age (in years) 59.46 (13.61)  26–94  
Highest education 8.29 (2.34)  2–12  1–12 
Annual household income 

(in thousands) 
92.29 (68.56)  0–300  0–300 

Subjective socioeconomic 
status 

6.59 (1.76)  1–10  1–10 

Note. N = 1302. 
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reasons for sleep disturbances) was not shown to participants during 
data collection. While collected with the remaining samples, the item 
was removed from the analyses for the Singapore sample to enable 
comparability with the first sample. The remaining 24-item scale 
(Singapore sample) and full 25-item scale (US sample) examined sleep 
quality through seven components, with each component scored from 
0 (best) to 3 (worst): subjective sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disturbances, use of sleep 
medication, and sleep deprivation-induced daytime dysfunctions 
(Buysse et al., 1989). 

2.3.3. Objective sleep indices 
In the US sample only, objective sleep indices were obtained via 

motion-sensor using the Actiwatch system (Models 64 and 2; Philips 
Corporation, Andover, MA) over seven days during the biomarker sub- 
project. The Actiwatch captures rest, sleep, and active periods through 
data points, such as average sleep bout, percentage wake time, total 
activity count, among many others. Information from these data points 
were computed into summary statistics spanning four domains: sleep 
onset latency (in minutes), sleep efficiency (in percentage), wake after 
sleep onset (in minutes), and total sleep time (in minutes). The first three 
variables were divided by 10 and the fourth variable was divided by 100 
to prevent model convergence failures due to scaling issues. 

2.3.4. Depression 
Depression was assessed using the 20-item Centre for Epidemiologic 

Studies Depression Scale (CES–D; Radloff, 1977). Participants were 
asked to respond to a “list of the ways you might have felt or behaved 
[...] during the past week” (e.g., “I talked less than usual”). Items were 
rated on a 4-point scale (0 = Rarely or none of the time, 3 = Most or all of 
the time). The measure consists of 16 items worded such that higher 
scores reflect higher levels of depression, and four items worded such 
that higher scores reflect lower levels of depression. 

2.3.5. Anxiety 
Anxiety was measured using the seven “pure trait anxiety” items 

(STAI-T-A; Bieling et al., 1998) of the State Trait Anxiety Inventory 
(Spielberger, 1983). Each of the seven items (e.g., “Some unimportant 
thought runs through my mind and bothers me”) was rated on a 4-point 
scale (1 = Almost never, 4 = Almost always). All seven items were worded 
such that higher scores reflected higher levels of anxiety. 

2.3.6. Covariates 
Due to their associations with sleep, the following variables were 

used as covariates in both samples: Age (Kim et al., 2021; Ohayon et al., 
2004), sex in terms of male or female (Madrid-Valero et al., 2017; Meers 
et al., 2019; Suh et al., 2018), race in terms of majority or minority group 
(Carnethon et al., 2016; Grandner et al., 2016; Mezick et al., 2008), and 
socioeconomic status (Friedman et al., 2007; Gellis et al., 2005; Mezick 
et al., 2008). In both samples, we attempted to capture both objective 
and subjective assessments of socioeconomic status. Subjective socio
economic status was measured using a 10-point ladder scale (1 = Lowest 
status, 10 = Highest status), in line with Adler et al. (2000). Due to the 
different natures2 in the Singapore and US sample, objective socioeco
nomic status was captured differently. 

In the Singapore sample, objective socioeconomic status was oper
ationalised as monthly household income measured using a 6-point scale 

(1 = less than $2000, 2 = $2000–$5999, 3 = $6000–$9999, 4 = $10,000– 
$14,999, 5 = $15,000–$19,999, 6 = more than $20,000). In the US 
sample, objective socioeconomic status was operationalised as annual 
household income and highest education. Annual household income was 
measured as a total derived from wage, pension, social security, and 
other sources, and was top-coded at US$300,000 to preserve anonymity. 
To prevent convergence failures during model estimation due to 
magnitude, annual income was divided by 1000. Highest education was 
rated on a scale of 1 (No school) to 12 (Ph.D, ED. D, MD, LLB, LLD, JD, or 
other professional degree). In addition, marital status (married or non- 
married) was added as an additional demographic factor. 

2.4. Analytic plan 

2.4.1. Model fit indices and model comparison criteria 
For every model that was estimated, we examined its fit to the cur

rent data in terms of its RMSEA, SRMR, CFI, and TLI. Models were 
considered to have good fit if RMSEA < 0.08, SRMR < 0.08, CFI > 0.95, 
and TLI > 0.95 (Hu & Bentler, 1999).3 Where pairs of alternative models 
were estimated, we conducted model comparisons in order to examine 
which was more appropriate for the current data. Every relevant pair of 
models was compared based on their AIC and BIC (Chakrabarti & Ghosh, 
2011; Huang, 2017; Lin et al., 2017; Lu et al., 2017; Vrieze, 2012); the 
model with the lower AIC and BIC was considered to exhibit better fit, 
and was retained for subsequent analyses, if any. We detail the pairs of 
models which were compared where relevant. 

2.4.2. Measurement models 
Two confirmatory factor analyses were first run to examine the un

derlying factor structure of the four variables of interest (Fig. 1a and b). 
In the first model, each variable was modelled as a function of its the
orised factor structure based on previous literature. Specifically, in both 
studies (Fig. 1a), optimism was unidimensionally manifested by the six 
items of the LOT-R (Scheier et al., 1994); sleep was modelled as having 
three factors manifested by the seven components of the PSQI (Dunleavy 
et al., 2019); depression was modelled as having four factors manifested 
by the 20 items of the CES–D4 (Cosco et al., 2017); and anxiety was 
unidimensionally manifested by the seven items of the STAI-T-A (Bieling 
et al., 1998). The latent constructs of optimism, overall sleep, overall 
depression, and anxiety were allowed to freely inter-correlate. In the US 
sample where objective sleep indices were also available, the latent 
sleep construct was manifested by the four objective sleep indices (i.e., 
sleep onset latency, wake time after sleep onset, sleep efficiency, total 
sleep time; Fig. 1b). 

In the second model, two residual correlations were added in order to 
more accurately capture and de-bias the latent associations between the 
ultimate variables of interest. Of note, artificial inflation of correlations 
between optimism (LOT-R) and depression (CES–D) as well as between 
depression (CES–D) and sleep (PSQI) are highly probable due to over
lapping item content caused by “I felt hopeful about the future” on the 
CES-D and “My sleep was restless” on the CES-D respectively (also see 
Chen, 2021). Thus, a residual correlation was allowed between the 
“hope” item of the CES-D and the latent optimism variable, and between 
the “sleep” item of the CES-D and the latent overall sleep variable. The 
two models were compared in order to select the model (i.e., without 
residual correlations vs. with residual correlations) which would form 
the basis for further analyses. 

2 While the Singapore sample featured exclusively undergraduates, the US 
sample consisted of midlife to older adults recruited through a national prob
ability sample of adults in the United States. Given the diversity of participants 
in the US sample, and with existing literature suggesting the influence of 
marital status and education on the variables of interest (e.g., August, 2022; 
Stamatakis et al., 2007), marital status and education were considered to be two 
important covariates for the US sample. 

3 If any variances were estimated to be negative, but model fit was still 
acceptable, we continued to interpret the model, treating negative variances as 
zero.  

4 In the Singapore sample, two participants were missing data on one item of 
the CES-D each; these missing values were handled using full-information 
maximum likelihood. 
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2.4.3. Structural models 
After establishing the measurement model with better fit, two sets of 

structural equation models (Figs. 2 and 3) were estimated to examine the 
hypotheses that (1) higher levels of dispositional optimism are associ
ated with better sleep, (2a) depression mediates the association of 
optimism on sleep, (2b) depression continues to mediate the association 
of optimism on sleep even after adjusting for anxiety as a parallel 

mediator, and (3) anxiety additionally mediates the association of 
optimism on sleep, even after accounting for depression. In the models 
involving anxiety, a latent correlation between overall depression and 
anxiety was included in the model to account for their shared variance 
not caused by dispositional optimism. 

Statistical significance of the three (without anxiety) or four (with 
anxiety) main paths involved in the models (i.e., the total path from 

a

b

Fig. 1. a. Measurement models for subjective sleep. 
Note. The two residual correlations shown (in dotted lines) were only included in the second model. 
b. Measurement models for objective sleep. 
Note. The two residual correlations shown (in dotted lines) were only included in the second model. 
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optimism onto overall sleep, the indirect path from optimism through 
overall depression onto overall sleep, the indirect path from optimism 
through anxiety onto overall sleep, and the residual path from optimism 
onto overall sleep) was tested by examining the 95 % Monte Carlo 
confidence intervals (95 % CIs); if the 95 % CI included zero, the path 
was deemed non-significant. Significance was inferred based on 
unstandardised estimates. 

Initially, unadjusted analyses were conducted for each model, with 

only the specified variables included. Subsequently, adjusted analyses 
incorporated covariates5 across all regression paths to investigate 
whether the associations were robust against demographic factors 

Fig. 2. Depression as a mediator of optimism-sleep association.  

Fig. 3. Depression and anxiety as parallel mediators of optimism-sleep association.  

5 The analytic plan in the US sample was identical to that in the Singapore 
sample, except for one difference, where additional covariates of marital status 
and highest education attained were added due to the nature of the sample. 
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hinted to be potential confounds (Hall et al., 2008; Mezick et al., 2008; 
Uchino et al., 2017; Weitzer et al., 2021). Model comparisons were 
conducted to compare pairs of unadjusted and adjusted models to 
examine whether the inclusion of the covariates was useful in the 
modelling process. 

2.4.4. Sensitivity analysis 
To further explore whether the pattern of results was consistent 

across the three factors of subjective sleep and the four indicators of 
objective sleep, we additionally re-ran the final models (i.e., the struc
tural models with anxiety, both unadjusted and adjusted) with either the 
three subjective factors as the final outcomes or the four objective in
dicators as the final outcomes, rather than overall sleep. This analysis 
allowed us to examine the direct and indirect associations between 
optimism and each facet of sleep (i.e., subjective: sleep efficiency, sleep 
quality, and sleep disturbance; objective: wake after sleep onset, total 
sleep time, sleep onset latency, and sleep efficiency) separately. In the 
sensitivity model, we allowed the three subjective factors or the four 
objective indicators to freely inter-correlate. 

3. Results for subjective sleep indices 

3.1. Measurement models 

In both samples, both the initial measurement model (without any 
residual correlations) and the second measurement model (with two 
residual correlations) displayed good fit according to RMSEA and SRMR, 
and close to good fit according to CFI and TLI (Table 3). Model com
parisons by AIC and BIC were consistent in suggesting that the model 
with residual correlations was more appropriate, and thus this model 
was retained for further analyses. In both samples, all factor loadings 
and latent inter-correlations were all statistically significant with all ps 
< 0.001 (Fig. 4a and b). 

3.2. Structural models 

With the measurement model with residual correlations as a starting 
point, we tested our hypotheses in both samples through a series of 
structural equation models (Table 3). In the Singapore sample, all 
models displayed good fit according to RMSEA and SRMR, and close to 
good fit according to CFI and TLI. Model comparisons between the 
respective adjusted and unadjusted models were inconsistent; AIC 
values were lower for adjusted models, which BIC values were lower for 
unadjusted models. In the US sample, the unadjusted models displayed 
good fit according to RMSEA and SRMR, and close to good fit according 
to CFI and TLI. However, the adjusted models faced convergence failures 
and thus were discarded from current analyses. 

3.2.1. Total association between dispositional optimism and sleep 
We found that the total association between dispositional optimism 

and overall sleep was statistically significant and generally large in size 
(Singapore: β = − 0.36, b [95 % CI] = − 0.25 [− 0.34, − 0.17]; US: β =
− 0.29, b [95 % CI] = − 0.20 [− 0.26, − 0.15]) before adjusting for 
covariates, and large in size (Singapore: β = − 0.34, b [95 % CI] = − 0.34 
[− 0.32, − 0.16]) after adjusting for covariates (Table 4). Higher levels of 
optimism were consistently associated with lower scores on overall sleep 
(i.e., better subjective sleep quality) in both samples, consistent with our 
hypothesis. 

3.2.2. Depression as a sole mediator 
First, we found that the indirect pathway from optimism through 

overall depression onto overall sleep (Fig. 2) was statistically significant 
and medium in magnitude (Singapore: unadjusted β = − 0.29, b [95 % 
CI] = − 0.95 [− 1.17, − 0.75]; adjusted β = − 0.29, b [95 % CI] = − 0.20 
[− 0.28, − 0.14]; US: β = 0.23, b [95 % CI] = 0.16 [0.12, 0.20]; Table 4). 
The trend was such that higher levels of optimism were associated 

through overall depression with lower overall sleep scores (i.e., better 
subjective sleep quality), both before and after accounting for potential 
demographic confounds. This suggests that depression mediates the 
association of dispositional optimism with sleep, consistent with our 
hypothesis. 

3.2.3. Depression and anxiety as parallel mediators 
Upon including anxiety as a parallel mediator in the model (Fig. 3), 

we found that depression remained a significant albeit small pathway 
(Singapore: unadjusted β = − 0.28, b [95 % CI] = − 0.01 [− 0.05, 0.02]; 
adjusted β = − 0.18, b [95 % CI] = − 0.02 [− 0.06, 0.02]; US: β = 0.26, b 
[95 % CI] = 0.18 [0.13, 0.24]; Table 4), such that higher levels of 

Table 3 
Model fits and model comparisons.  

Model RMSEA SRMR CFI TLI AIC BIC 

Singapore, subjective sleep (N = 1010) 
Measurement 

models       
Without residual 
correlations  

0.052  0.051  0.865  0.855  91,301  91,956 

With residual 
correlations  

0.050  0.050  0.877  0.868  91,122  91,786 

Structural models 
without anxiety       
Unadjusted  0.053  0.048  0.885  0.874  75,673  76,219 
Adjusted  0.050  0.051  0.869  0.858  75,637  76,232 

Structural models 
with anxiety       
Unadjusted  0.050  0.051  0.877  0.867  91,130  91,794 
Adjusted  0.048  0.053  0.863  0.853  91,074  91,812 

Sensitivity model       
Unadjusted  0.050  0.049  0.880  0.870  91,083  91,786 
Adjusted  0.047  0.050  0.868  0.855  91,029  91,855  

US, subjective sleep (N = 1302) 
Measurement 

models       
Without residual 
correlations  

0.052  0.055  0.849  0.838  100,812  101,500 

With residual 
correlations  

0.048  0.054  0.874  0.864  100,387  101,085 

Structural models 
without anxiety       
Unadjusted  0.046  0.049  0.901  0.892  83,435  84,009 
Adjusted       

Structural models 
with anxiety       
Unadjusted  0.048  0.054  0.874  0.865  100,381  101,079 
Adjusted       

Sensitivity model       
Unadjusted  0.046  0.047  0.882  0.872  100,254  100,994 
Adjusted        

US, objective sleep (N = 742) 
Measurement 

models       
Without residual 
correlations  

0.050  0.057  0.882  0.873  53,723  54,281 

With residual 
correlations  

0.050  0.057  0.883  0.873  53,718  54,285 

Structural models 
without anxiety       
Unadjusted  0.048  0.054  0.913  0.905  44,221  44,677 
Adjusted       

Structural models 
with anxiety       
Unadjusted  0.050  0.057  0.883  0.874  53,715  54,282 
Adjusted       

Sensitivity model       
Unadjusted  0.049  0.051  0.891  0.880  53,647  54,278 
Adjusted       

Note. Adjusted models for the US sample did not converge, thus values are not 
available. 
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optimism were associated with better overall sleep, consistent with 
previous results. These results also imply that the depression pathway 
remains relevant even after accounting for shared variance with anxiety, 
consistent with our hypothesis. 

More importantly, the pathway through anxiety was statistically 
non-significant (Table 4). These results suggest that the inclusion of the 
anxiety pathway does not provide significant incremental explanatory 

power of the optimism-sleep association above and beyond depression. 

3.3. Sensitivity analyses 

When probing the three sleep factors (Fig. 5), results differed slightly 
between the Singapore and US samples. In the Singapore sample, both 
the unadjusted and adjusted models displayed good fit according to 

a

b

Fig. 4. a. Measurement model with residual correlations in Singapore sample. 
Note. N = 1010. All estimates refer to standardised estimates. All estimates were statistically significant with ps < .001. 
b. Measurement model with residual correlations in US sample. 
Note. N = 1302. All estimates refer to standardised estimates. All estimates were statistically significant with ps < .001. 
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RMSEA and SRMR, and close to good fit according to CFI and TLI 
(Table 3). Model comparisons between the two models were inconsis
tent; AIC was lower for the adjusted model, which BIC values were lower 
for unadjusted model (Table 3). In the US sample, as with previous 
models, the unadjusted model displayed good fit according to RMSEA 
and SRMR, and close to good fit according to CFI and TLI (Table 3), 
while the adjusted model failed to converge. 

Mediation pathways through depression were congruent across the 
three sleep factors and across both samples: we consistently found evi
dence that depression was a significant mediator to a small to large 
extent (Singapore βs = [− 0.32, − 0.12]; US βs = [− 0.32, − 0.13]), such 
that as levels of optimism increased, scores on all three sleep factors 
decreased (i.e., sleep was better) through the association with depres
sion. Mediation pathways through anxiety were inconsistent across the 
three sleep factors and across both samples: we consistently failed to find 
evidence for any mediation through anxiety in the Singapore sample, 
but found that anxiety did mediate the optimism-sleep relationship for 
one factor of sleep (Fig. 5). Of note, the residual direct association be
tween optimism and each sleep factor was not consistent across the three 
sleep factors across both samples; the patterns are illustrated in Fig. 5. 

3.4. Interim discussion 

In line with the existing literature, we found that dispositional 
optimism and subjective measures of sleep were consistently rela
ted—with magnitudes ranging from small to large depending on how 
sleep was operationalised—such that participants who were higher in 
optimism reported better sleep than participants who were lower in 
optimism. We also found that depression, but not anxiety, robustly 
mediated the relationship from optimism onto sleep. In light of potential 

discrepancies between subjective and objective measures of sleep 
quality (Grandner et al., 2006; O’Donnell et al., 2009), we sought to 
further examine the mediating pathways using objective measures of 
sleep. 

4. Results for objective sleep indices 

4.1. Measurement models 

Like for subjective sleep, both the initial measurement model 
(without any residual correlations) and the second measurement model 
(with two residual correlations) displayed good fit according to RMSEA 
and SRMR, and close to good fit according to CFI and TLI (Table 3). 
Model comparisons by AIC and BIC were consistent in suggesting that 
the model with residual correlations was more appropriate, and thus this 
model was retained for further analyses. All factor loadings and latent 
inter-correlations were all statistically significant with all ps < 0.001 
(Fig. 6). 

4.2. Structural models 

With the measurement model with residual correlations as a starting 
point, we tested our hypotheses on objective sleep through a series of 
structural equation models (Table 3). Both the unadjusted mod
els—without and with anxiety—displayed good fit according to RMSEA 
and SRMR, and close to good fit according to CFI and TLI. However, the 
adjusted models faced convergence failures and thus were discarded 
from current analyses. We found that all paths relating dispositional 
optimism to overall sleep were not statistically significant (Table 5), 
inconsistent with our hypotheses. 

Table 4 
Results of main mediation analyses on subjective sleep.  

Pathway Singapore (unadjusted) 
N = 1010 

Singapore (adjusted) 
N = 1010 

US (unadjusted) 
N = 1302 

β b [95 % CI] β b [95 % CI] β b [95 % CI] 

Without anxiety       
Depression  ¡0.29  ¡0.95 [¡1.17, ¡0.75]  ¡0.29  ¡0.20 [¡0.28, ¡0.14]  0.23  0.16 [0.12, 0.20] 
Residual direct  ¡0.07  ¡0.05 [¡0.11, ¡0.01]  − 0.05  − 0.03 [− 0.09, 0.03]  0.07  0.05 [0.00, 0.09] 
Total  ¡0.36  ¡0.25 [¡0.34, ¡0.17]  ¡0.34  ¡0.34 [¡0.32, ¡0.16]  0.29  0.20 [0.15, 0.26] 

With anxiety       
Depression  ¡0.28  ¡0.20 [¡0.27, ¡0.13]  ¡0.18  ¡0.28 [¡0.27, ¡0.13]  0.26  0.18 [0.13, 0.24] 
Anxiety  − 0.02  − 0.01 [− 0.05, 0.02]  − 0.02  − 0.02 [− 0.06, 0.02]  − 0.04  − 0.03 [− 0.06, 0.01] 
Residual direct  − 0.06  − 0.04 [− 0.10, 0.01]  − 0.04  − 0.03 [− 0.09, 0.04]  0.07  0.05 [0.01, 0.10] 
Total  ¡0.37  ¡0.26 [¡0.34, ¡0.17]  ¡0.34  ¡0.24 [¡0.33, ¡0.16]  0.30  0.21 [0.15, 0.26] 

Note. β = standardised coefficient. b [95 % CI] = unstandardised coefficient [95 % Monte Carlo confidence interval of the unstandardised coefficient]. Bolded values 
reflect statistically significant pathways. Sleep measures were coded such that higher scores reflect poorer sleep quality. 

Fig. 5. Consistency of results across subjective sleep factors. 
Note. NSingapore = 1010, NUS = 1302. Plot reflects unstandardised estimates. Sleep measures were coded such that lower scores indicate better sleep. 
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4.3. Sensitivity analyses 

When probing the four sleep indicators (Fig. 7), the unadjusted 
model displayed good fit according to RMSEA and SRMR, and close to 
good fit according to CFI and TLI (Table 2). Consistent with the main 
analysis, the unadjusted model faced convergence failures. 

We observed no evidence for any associations between optimism and 
objective total sleep time, whether in totality, or in terms of the indirect 
or residual direct associations. In contrast, the total association and re
sidual direct association between optimism and each of the remaining 
objective sleep indicators consistently showed that higher levels of 
optimism were associated with better objective sleep (i.e., higher effi
ciency, lower onset latency, and lower wake after sleep onset), as well as 
through depression. In contrast, we also consistently observed that the 
indirect association through anxiety was in the opposite condition; that 
is, higher levels of optimism were associated with poorer, not better, 

objective sleep through anxiety. The exact patterns are illustrated in 
Fig. 7. 

5. General discussion 

Previous studies have consistently found a small to large positive 
relationship between dispositional optimism and subjective sleep (Her
nandez et al., 2020; Lau et al., 2015, 2017; Uchino et al., 2017). 
Nonetheless, comprehensive empirical works investigating the under
lying mechanisms remain limited, in addition to a notable reliance on 
subjective sleep measurements. Additionally, there was the issue of 
content overlap in measures relevant to the variables in question. Thus, 
we sought to address the highlighted theoretical and methodological 
issues by introducing trait anxiety as an additional mediator, incorpo
rating an objective sleep measure, and employing latent variable anal
ysis to address content overlap. 

Across two studies, we examined the associations between disposi
tional optimism and sleep through a sample of 1010 young adults in the 
Singapore sample and 1302 midlife and older adults in the US sample. In 
line with prevailing research on dispositional optimism and subjective 
sleep (Hernandez et al., 2020; Lau et al., 2015, 2017; Lemola et al., 
2011; Uchino et al., 2017), we found that individuals higher in dispo
sitional optimism reported better subjective sleep from both the 
Singapore young adult (β = − 0.31) and US adult samples (β = − 0.23) 
suggesting that the relationship is consistent across the two cultures and 
across age groups spanning adulthood. In other works, dispositional 
optimism has been found to be associated with better subjective sleep in 
a sample of adults from Hong Kong (cross-lagged r = − 0.18; Lau et al., 
2015), middle to older-aged adults in the US (zero-order r = − 0.45, 
covariate-adjusted β = − 0.41; Uchino et al., 2017), young adults in the 

Fig. 6. Measurement model with residual correlations in US sample. 
Note. N = 742. All estimates refer to standardised estimates. All estimates were statistically significant with ps < .001. 

Table 5 
Results of main mediation analyses on objective sleep in US sample.  

Pathway US (unadjusted) 
N = 742 

β b [95 % CI] 

Without anxiety   
Depression  0.02  0.05 [0.00, 0.10] 
Residual direct  0.00  0.00 [− 0.11, 0.10] 
Total  0.02  0.05 [− 0.05, 0.14] 

With anxiety   
Depression  0.03  0.08 [0.00, 0.17] 
Anxiety  − 0.01  − 0.04 [− 0.14, 0.05] 
Residual direct  0.00  0.01 [− 0.10, 0.12] 
Total  0.02  0.05 [− 0.05, 0.14] 

Note. β = standardised coefficient. b [95 % CI] = unstandardised coefficient [95 
% Monte Carlo confidence interval of the unstandardised coefficient]. Sleep 
measures were coded such that higher scores reflect poorer sleep quality. 
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US (cross-sectional OR = 3.58, longitudinal OR = 1.73; Hernandez et al., 
2020), and Finnish children (optimism-sleep latency β = − 0.156; Lemola 
et al., 2011). These consistent findings, combined with our observations 
in both Singapore young adults and US midlife and older adults, un
derscore the potential pervasiveness of the positive association between 
dispositional optimism on sleep across a diverse range of samples. 

A noteworthy finding of our study was the mediating role of 
depression in the relationship between dispositional optimism and 
sleep. This mediation was consistent across both Singapore and US 
samples in the current study. Earlier empirical studies align with this 
observation: it has been suggested that elevated dispositional optimism 
is inversely associated with depression, which in turn has a positive 
association with improved sleep (Lau et al., 2015, 2017; Uchino et al., 
2017). The mechanism postulated is that individuals with higher levels 
of dispositional optimism tend to employ proactive coping strategies and 
are more likely to seek social support during stressful events, which can 
potentially mitigate depressive symptoms (Ironson et al., 2005; Tindle 
et al., 2012). In contrast, reduced dispositional optimism is associated 
with negative cognitive patterns that can accentuate depressive symp
toms. Given the well-documented association between depression and 
sleep disturbances (Harvey, 2002), the robustness of depression as a 
mediator in our study, across two distinct samples, further underscores 
its role as the mechanism underlying the relationship between optimism 
and sleep. 

More importantly, the mediating role of depression remained robust 
even after accounting for item content overlap in our structural equation 
model, conferring greater confidence that the depression mediation 
supported in previous studies (e.g., Uchino et al., 2017) was not simply 
due to confounds in measurement scales. While we attempted to control 
for the conceptual overlap between optimism and the optimism item in 
the CES–D, we acknowledge that optimism is, to an extent, integrated 
within the CES-D due to the optimism item overlapping partly with the 
common factor. 

In both the Singapore and US sample, trait anxiety did not 

significantly mediate the relationship between dispositional optimism 
and subjective sleep. Trait anxiety is primarily characterized by physi
ological hyperarousal, as noted by Clark and Watson (1991). Since 
dispositional optimism involves a generalized expectation of positive 
outcomes, it may not significantly alter the physiological arousal that 
comes with trait anxiety. Therefore, while trait anxiety can disrupt sleep 
through physiological mechanisms, optimism might not sufficiently 
modulate these physiological responses to affect sleep markedly. On the 
other hand, depression is characterized by a lack of positive affect, and 
dispositional optimism could likely act as a buffer by increasing levels of 
positive affect as have been shown in previous studies (Schütz & Bau
meister, 2017; Segerstrom et al., 2017). However, it is also essential to 
recognize that the absence of statistical significance in one pathway does 
not automatically infer a greater or lesser importance compared to the 
other pathway. Further research exploring the nuances of these associ
ations is warranted to provide a comprehensive understanding of the 
complex interplay between depression and anxiety. 

A striking contrast between the objective and subjective sleep results 
was also observed in the current study. While our results found support 
for the dispositional optimism and subjective sleep association, this was 
inconsistent with objective sleep findings. The incongruent results re
flected are in line with previous literature suggesting that the constructs 
of objective and subjective sleep do not correlate well with each other (e. 
g., Grandner et al., 2006; O’Donnell et al., 2009). More importantly, this 
raises concerns regarding the robustness of the dispositional optimism 
and sleep association. This discrepancy suggests that dispositional 
optimism may be linked to perceptual or cognitive evaluations of sleep, 
rather than inducing tangible physiological changes that improve sleep. 
A possible explanation is that individuals with higher levels of disposi
tional optimism may employ cognitive mechanisms, such as positive 
reinterpretation of events (Fontaine et al., 1993), that allow them to 
perceive their sleep as more restful or satisfactory, even when objective 
measures suggest otherwise. While subjective sleep assessments provide 
insight into the sleeper’s personal perception of their rest, and objective 
assessments offer data free from personal bias, both types of measures 
are valid nonetheless and should be used in conjunction for a holistic 
assessment of sleep. 

Our study is not without limitations. The analyses in both samples 

Fig. 7. Consistency of results across objective sleep indicators. 
Note. Plot reflects unstandardised estimates. Higher total sleep time, higher efficiency, lower onset latency, and lower wake after sleep onset are indicative of 
better sleep. 

6 The association between optimism and sleep efficiency was non-significant 
(β = 0.07, p = 0.265). 
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utilised a cross-sectional analytic design, which not only limits causal 
interpretation of our findings, but also allows for possible bidirectional 
relationships as suggested in previous studies (e.g., Lau et al., 2015). 
Therefore, future studies can employ longitudinal or lagged designs 
where each variable is measured over a span of time or measured at 
different time points respectively, to establish temporal precedence. 
Nevertheless, the current work builds upon the growing body of evi
dence supporting the association between optimism and sleep. We 
identified depression as an important mechanism underlying the asso
ciation between dispositional optimism and subjective sleep. More 
importantly, we found that the association between dispositional opti
mism and subjective sleep does not translate to similar results with 
objective sleep. In conclusion, while our findings elucidate the interplay 
between dispositional optimism, depression, and subjective sleep, there 
remains a need for further temporal investigations and the usage of 
objective sleep measures to deepen our understanding. 
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