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Abstract: Several studies have reported that the COVID-19 pandemic has had deleterious effects
on sleep quality and mood, but the mechanisms underlying these effects are not clearly under-
stood. Recently, it has been shown that the acceptance component of mindfulness reduces anxiety,
and, in turn, lower anxiety improves sleep quality. The purpose of this cross-sectional study
was to assess changes in mindfulness traits, sleep–wake quality, and general distress, before, dur-
ing, and after the first COVID-19 wave, testing the model in which acceptance influences sleep
through anxiety in each period. A total of 250 participants were recruited before (Pre-Lockdown
group: 69 participants, 29 females, 33.04 ± 12.94 years), during (Lockdown group: 78 participants,
59 females, 29.174 ± 8.50 years), and after (After-Lockdown group: 103 participants, 86 females,
30.29 ± 9.46 years) the first Italian lockdown. In each group, self-report questionnaires, assessing
mindfulness facets, distress, and sleep–wake quality, were administered and assessed. The Lockdown
group reported lower acceptance and higher depression, while the After-Lockdown group reported
lower sleep–wake quality and higher anxiety. The results of the path analysis confirmed that higher
acceptance reduced anxiety and higher anxiety decreased sleep–wake quality in all groups. Our
results confirm that acceptance influences sleep through the mediating role of anxiety.

Keywords: sleep quality; mindfulness; COVID-19 lockdown; distress; acceptance; anxiety; path analysis

1. Introduction

Sleep is a vital process for maintaining the quality of human life. Adequate sleep
quality and duration are essential for life, health, and well-being, whereas sleep deprivation
has a strong negative impact on daily behavior and mental health [1]. For example,
sleep disorders can be symptoms of a disease or predictors of a future disease, such as
depression [2]. Interestingly, it has been reported that the spread of the coronavirus disease
in 2019 (known as COVID-19) showed wide-ranging disruptions to personal schedules,
psychological health, and sleep, throughout the world [3,4]. In reaction to the COVID-19
pandemic, the Italian Government implemented a total lockdown during the first wave
of the contagion (from 10 March to 3 May 2020); this involved home confinement, social
distancing for the entire population, and the closure of most business activities. These
measures affected both sleep and mental health, resulting in an increase in sleep difficulties,
especially in people with higher levels of depression, anxiety, and stress [5].

A second contagion outbreak occurred in Italy from 14 September to 31 December
2020, and the government adopted new measures to control virus propagation. During
this period, two studies confirmed sleep disturbances, a prevalence of depressive symp-
tomatology, and increased perceived stress, similar to the first lockdown [6,7]. However,
in between the two lockdowns, improvements in subjective sleep quality, sleep latency,
and sleep disturbances were observed [6]. For example, Conte et al. [7] indicated that the
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alterations to sleep (e.g., sleep timing) that occurred during the first lockdown returned
toward baseline, as demonstrated by the values measured during the month preceding the
second lockdown.

These findings were further confirmed during the third lockdown that occurred in
Italy the following spring (from 15 March to 21 June 2021). On one hand, Conte et al. [8]
demonstrated the presence of disrupted sleep and increased poor subjective sleep, similar
to what had been reported in the previous waves [3–7]. On the other hand, the authors
also described that sleep duration was in the normal range, suggesting that the (repetitive)
experience of lockdown mainly affected the quality rather than the quantity of sleep. In
a larger sample (N = 339), in Hong Kong, Lam et al. [9] reported similar percentages of
insomnia symptoms between the second and third waves of the outbreak, suggesting
that sleep problems were common during the pandemic. The prevalence of anxiety and
depression symptoms was also similar during the two waves [9]. Hence, while all these
studies clearly demonstrated a worsening of sleep quality and mood during the COVID-
19 lockdown, it is not clear whether an improvement in sleep quality and mood (i.e., a
return toward baseline values) occurs after lockdowns. Furthermore, it is important to
note that these studies, investigating the evolution of sleep quality and mental health
through the waves of the COVID-19 contagion, did not truly assess the selected variables
during different time periods (i.e., before, during and/or after the various lockdowns), but,
rather, compared the variables assessed at one point in time (e.g., during a lockdown) with
retrospective reports taken concurrently at the same point in time [3,6–9]. For this reason,
the reliability of these findings is dubious.

Few studies have investigated sleep quality and mood at the end of a COVID-19
lockdown. For example, a longitudinal study in France compared sleep disorders during
the first week, in the middle, and at the end of confinement, as well as one month after the
end [10]. The prevalence of sleep problems decreased during the last weeks of lockdown,
and this trend was further confirmed in the follow-up assessment, with an improvement in
sleep quality in 25% of participants. Similarly, Waage et al. [11] reported that more than
80% of Norwegian nurses did not show any change in sleep duration or sleep quality after
the first wave of the COVID-19 pandemic compared to before (data collected between
June and September 2020). These studies may indicate that the distress determined by
lockdown (home confinement, social distancing, closure of activities) probably affected the
sleep–wake cycle immediately, with a decrease in sleep quality and an increase in sleep
problems. This influence, however, seems to be temporary, given that after lockdowns,
sleep impairment seems to be naturally resolved, probably thanks to a reduction in general
distress. However, the amount of time that is needed for this return to baseline is not clear,
given that the two studies covered different time windows (e.g., from May to June for [10]
and from June to September for [11]). Furthermore, and more importantly, much remains to
be understood about which psychological factors are responsible for a reduction in distress
symptoms and, consequently, for a “return-to-baseline” of sleep–wake problems.

In the past decade, it has been reported that mindfulness, defined as being present
in the moment, intentionally and with a nonjudging attitude [12], is associated with
better sleep quality [13] and lower levels of depression and anxiety [14]. In particular,
Simione et al. [13] reported that mindfulness had a positive effect on sleep quality, which
was mediated by stress. However, mindfulness is a multidimensional concept [12,15], and
different relationships between mindfulness components and different outcomes have been
proposed. In particular, Lindsay and Creswell [16] proposed the Monitoring and Accep-
tance theory (or MAT), according to which, mindfulness works mainly through attention
monitoring and acceptance. Attention monitoring (or monitoring, for short) is defined as
the ability to notice what is happening in one’s internal and external environment during
the present moment, while acceptance is defined as an open, receptive, and nonjudgmental
attitude toward one’s own experiences. Specifically, the theory proposes that monitoring
improves cognitive function but also increases affective reactivity, while monitoring and
acceptance together lead to decreased stress and increased psychophysical well-being [16].
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However, Simione et al. [17] challenged this theory, by demonstrating that acceptance
was the only predictor of several benefits of mindfulness, including those regarding sleep
quality. Interestingly, Mirolli et al. [5] recently confirmed these findings in a longitudinal
study by comparing mindfulness traits, general distress, and sleep quality, before and
during the first Italian lockdown. In particular, this study demonstrated that acceptance
(and not monitoring), influenced sleep through the mediating role of anxiety [5,17]. Hence,
the acceptance component of mindfulness could be one of the main psychological variables
accountable for a reduction in distress and, in turn, in sleep–wake problems.

The present research aims to assess the relationships between mindfulness (in particu-
lar, its acceptance and monitoring components), distress symptoms, and sleep–wake quality,
in a cross-sectional study, involving measurements taken before, during, and after the first
Italian lockdown. Considering the literature presented above, we expected two main find-
ings to emerge: (a) compared to the other two phases, the lockdown phase would involve
lower acceptance, higher distress, and worsened sleep quality; (b) the model according
to which acceptance influences sleep quality through the mediating role of distress [5,13]
would persist during all three phases (before, during, and after lockdown).

2. Results
2.1. Effects of Lockdown on Mindfulness, Well-Being, and Sleep

Table 1 reports the means and standard deviations of each variable in each phase,
along with the statistics of the corresponding ANCOVA and relative post-hoc comparisons.
A group effect was observed on all FFMQ subscales, except for describing. In particular,
observing was higher in the Lockdown group than in the Pre-Lockdown group; acting
with awareness was higher in the Pre-Lockdown group than in the After-Lockdown group;
nonjudging was higher in the Pre-Lockdown group than in both the Lockdown and After-
Lockdown groups; nonreacting was lower in the After-Lockdown group than in both the
Pre-Lockdown and Lockdown groups. Acceptance (calculated as the sum of nonjudging
and nonreacting) was higher in the Pre-Lockdown than in the After-Lockdown group.
We did not find any significant group effect on the HADS total score, while we observed
a significant effect on both the anxiety and depression scores: in particular, anxiety was
higher in the After-Lockdown group than in the Pre-Lockdown group, while depression
was lower in the After-Lockdown group than in both the Pre-Lockdown and Lockdown
groups. Finally, we found group effects for the total MSQ score and for both its sleep and
wake factors, separately. Specifically, the post-hoc test revealed the same pattern for all
three measures: all these scores increased from Pre-Lockdown to Lockdown and from
Lockdown to After-Lockdown. As stated in Section 4.3, we controlled for the rMEQ score,
for which no significant group effect was found.

2.2. Anxiety Mediates the Effect of Acceptance on Sleep–Wake Problems

We tested the model, according to which, acceptance influences sleep–wake problems
through the mediational role of anxiety (Figure 1). First, we conducted a configural
invariance model, in which the same model was separately estimated for each group.
The model revealed acceptable fit statistics, χ2(3) = 4.59, p = 0.20, CFI = 0.99, TLI = 0.99,
RMSEA = 0.08, CIRMSEA = [0.01, 0.21], and SRMR = 0.02. The coefficients are reported
in Table 2, separately for each group. As shown in Table 2, in each group, the path from
acceptance to anxiety (a parameter) had a significant negative association. We found a
significant positive association from anxiety to sleep–wake problems (b parameter), except
for the After-Lockdown group, in which the path tended toward significance (p = 0.10). The
direct path from acceptance to sleep–wake problems (c parameter) was not significant in the
Pre-Lockdown and Lockdown groups, whereas it was significant and negative in the After-
Lockdown group. The indirect effect from acceptance to sleep–wake problems, mediated
by anxiety, was significant and negative for the Pre-Lockdown and Lockdown groups,
whereas it showed a significant trend only in the After-Lockdown group. Finally, the total
effect of acceptance on anxiety (direct + indirect effects) was significant in all groups.
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Table 1. Mean, standard deviation, ANCOVA statistics and Tukey post-hoc comparisons for the psychological variables measured in the three phases. Significant
results are shown in bold.

Pre-Lockdown (N = 69) Lockdown (N = 85) After-Lockdown (N = 103) One-Way ANCOVA Tukey Post-hoc
Variable M SD M SD M SD SS MS F p PL-L PL-AL L-AL

Observing 25.51 6.71 28.05 5.81 26.54 5.01 243 121.5 3.71 <0.05 <0.05 0.47 0.19
Describing 27.93 6.04 27.53 5.71 27.23 6.4 20 10.0 0.28 0.75 - - -
Actaware 27.65 5.97 26.67 5.37 25.38 5.94 221 110.6 3.39 <0.05 0.55 <0.05 0.29

Nonjudging 27.12 6.31 25.01 6.49 24.03 6.12 397 199 5.22 <0.01 <0.10 <0.01 0.54
Nonreacting 20.75 4.78 20.37 3.64 19.14 3.78 127 63.6 4.00 <0.05 0.83 <0.05 <0.10
Acceptance 47.87 8.46 45.38 7.93 43.17 7.76 920 460 7.68 <0.01 0.13 <0.01 0.39
HADS tot 22.71 4.04 23.73 3.56 22.82 3.76 55 24.8 1.80 0.17 - - -
Anxiety 9.55 3.16 9.86 3.24 10.78 3.3 72 35.9 3.48 <0.05 0.84 <0.05 0.14

Depression 13.16 3.1 13.87 2.69 12.04 2.46 155 77.3 10.56 <0.01 0.25 <0.05 <0.01
Sleep 14.35 6.09 16.94 6.4 19.36 5.89 1047 523 14.16 <0.01 <0.05 <0.01 <0.05
Wake 12.91 4.76 14.95 4.59 17.05 4.46 717 359 18.33 <0.01 <0.05 <0.01 <0.01

MSQ tot 27.26 9.54 31.88 9.8 36.41 9.03 3496 1748 20.61 <0.01 <0.01 <0.01 <0.01
rMEQ 14.75 3.46 14.64 3.61 13.68 3.91 63 31.4 2.34 0.10 - - -

Note: SS = sum of squares, MS = mean square. One-way ANCOVA has 2 degrees of freedom and controlled for the effects of age, sex, and education level. Tukey post-hoc tests are
reported only for significant one-way ANCOVAs. PL = Pre-Lockdown, L = Lockdown, and AL = After-Lockdown. Actaware = acting with awareness. Acceptance was calculated as the
sum of the Nonjudging and Nonreacting scores.

Table 2. SEM estimated coefficients for the configural invariance model.

Pre-Lockdown Group Lockdown Group After-Lockdown Group

Parameter b CIlower CIupper SE β b CIlower CIupper SE β b CIlower CIupper SE β

(a)Acceptance->Anxiety −0.22 ** −0.30 −0.15 0.04 −0.60 −0.24 ** −0.31 −0.17 0.04 −0.60 −0.23 ** −0.28 −0.16 0.03 −0.53
(b)Anxiety->Sleep–wake 0.89 * 0.15 1.74 0.40 0.30 1.35 ** 0.60 2.04 0.36 0.45 0.41 + −0.05 0.94 0.25 0.15

(c)Acceptance->Sleep–wake −0.11 −0.42 0.29 0.18 −0.10 −0.06 −0.33 0.25 0.15 −0.05 −0.57 ** −0.79 −0.36 0.11 −0.49
Indirect effect (a * b) −0.20 * −0.44 −0.03 0.10 −0.18 −0.33 ** −0.56 −0.14 0.10 −0.27 −0.09+ −0.23 0.01 0.06 −0.08

Total effect −0.31 * −0.56 −0.02 0.14 −0.28 −0.38 ** −0.61 −0.16 0.12 −0.31 −0.66 ** −0.84 −0.47 0.09 −0.56

Note: b = unstandardized coefficient, CIlower and CIupper = lower and upper 95% bootstrapped confidence intervals of b, SE = standard error, β = standardized coefficient. Significance
level is indicated as follows: + p < 0.10, * p < 0.05, ** p < 0.01.
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Figure 1. The tested mediation model.

We then tested the metric invariance model, i.e., a model in which we constrained all
fitted parameters to be equal across groups (Figure 2). This model showed adequate fitting
statistics, with χ2(9) = 19.15, p = 0.06, CFI = 0.96, TLI = 0.95, RMSEA = 0.09, CIRMSEA = [0.01,
0.16], and SRMR = 0.06. In this constrained model, all the tested paths were significant
(Table 3), from acceptance to anxiety, from anxiety to sleep–wake quality, and from accep-
tance to sleep–wake quality. Moreover, the indirect effect of acceptance on sleep–wake
quality was also significant, indicating that a partial mediation model fitted the data well
in all phases. To test metric invariance, we compared its fit statistics to the configural
invariance model. The test revealed a non-significant difference, with ∆χ2 = 11.86, df = 6,
p = 0.07, suggesting that the constrained model could be considered adequate for all phases.
Given that the previous comparison, however, reported a tendency toward significance,
we inspected the constrained parameters in the model to assess which one should be
released, to improve the fit for the metric invariance model. This analysis revealed that the
c parameter (direct path from acceptance to sleep–wake quality) had a significant impact on
the model fit when constrained. Thus, we fitted a new model, in which we freely estimated
this parameter for each group. This model revealed improved fitting statistics compared to
the fully constrained model, χ2(9) = 13.04, p = 0.16, CFI = 0.98, TLI = 0.96, RMSEA = 0.07,
CIRMSEA = [0.01, 0.15], and SRMR = 0.05. Table 3 also reports the c parameter estimated
for each group: the direct path was not significant in the Pre-Lockdown group, nearly
significant in the Lockdown group (p < 0.10), and significant in the After-Lockdown group
(p < 0.01). Hence, the effect of acceptance on sleep–wake quality was fully mediated by
anxiety in the Pre-Lockdown and Lockdown groups, while it was only partially mediated
in the After-Lockdown group. The comparison between this model with a freely estimated
c parameter and the configural invariance model showed a non-significant difference, with
∆χ2 = 8.45, df = 6, p = 0.21.

Figure 2. The metric invariance model with all estimated parameters. * p < 0.05, ** p < 0.01.
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Table 3. Estimated coefficients for the metric invariance model and path c estimated in each phase in
the model with the released parameter.

Metric Invariance Model

Parameter b CIlower CIupper SE β

(a)Acceptance- > Anxiety −0.23 ** −0.27 −0.19 0.02 −0.61
(b)Anxiety- > Sleep–wake 0.76 ** 0.38 1.17 0.20 0.24

(c)Acceptance- > Sleep–wake −0.32 ** −0.49 −0.15 0.08 −0.27
Indirect effect (a * b) −0.17 ** −0.28 −0.08 0.05 −0.15

Total effect −0.50 ** −0.63 −0.36 0.07 −0.42
Metric invariance model with released parameter c

Parameter c by phase b CIlower CIupper SE β

Pre-Lockdown group −0.16 −0.44 0.18 0.16 −0.14
Lockdown group −0.22 + −0.46 0.02 0.12 −0.19

After-Lockdown group −0.49 ** −0.69 −0.29 0.10 −0.41

Note: b = unstandardized coefficient, CIlower and CIupper = lower and upper 95% bootstrapped confidence
intervals of b, SE = standard error, β = standardized coefficient. Significance level is indicated as follows:
+ p < 0.10, * p < 0.05, ** p < 0.01.

3. Discussion

The aim of the present research was twofold: first, to assess dispositional mindfulness,
perceived distress, and sleep–wake quality in three different groups, before, during, and
after the first Italian lockdown; second, to test the reliability of the model reported in [5],
according to which, acceptance affects anxiety, which, in turn, affects sleep–wake quality,
independently from the period in which these variables were measured.

The results of the ANCOVAs showed that lockdown impacted dispositional mind-
fulness facets differently. In line with [5], during lockdown, we observed an increase in
attention monitoring (measured as observing), which tended to return toward baseline
levels in the After-Lockdown group, and a decrease in acceptance (measured either as
nonjudging and nonreacting or as their sum), which, on the contrary, continued to decrease,
even after the end of the lockdown period. The temporary increase in monitoring could be
explained by the fact that participants in the Lockdown group were more vigilant (more
monitoring) for the threat of illness, while the end of the lockdown could have led to this
vigilance decreasing toward baseline values. On the other hand, the same heightened
perceived risk could have reduced acceptance because the judgment of one’s thoughts and
a high reactivity were considered to be important, in order to protect one’s own safety. The
fact that acceptance did not return to baseline after the end of lockdown is particularly
interesting. From the point of view of mindfulness dynamics, it suggests that acceptance is
a vulnerable skill, which, once diminished, is difficult to regain. Furthermore, given the
association between acceptance and many beneficial outcomes, including lower levels of
stress, depression, anxiety, worry, rumination, and sleep problems, and a higher level of
well-being [17–21], the lack of a return to baseline of acceptance after lockdown may be
related to the negative long-term psychological consequences of the COVID-19 pandemic
(e.g., [22]). This seems to be confirmed by our results on anxiety and sleep–wake quality,
which, indeed, increased from the Pre-Lockdown group to the After-Lockdown group
(see below).

The hypothesis that the worsening of sleep–wake quality due to lockdown depended
on a decrease in acceptance with the mediation of anxiety [5] was strongly confirmed
by the path analysis models on the three samples. As shown by the metric invariance
model, acceptance influenced sleep–wake quality, both directly and indirectly, through
the mediation of anxiety. Several scholars have already proposed that mindfulness can be
beneficial for insomnia and sleep problems. Shallcross et al. [23] proposed that mindfulness
improves sleep through the mechanisms of experiential awareness, attentional control
(both related to monitoring), and acceptance, which collectively contribute to disturbances,
such as rumination, attentional bias, and distorted perceptions regarding one’s own sleep
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impairments. Indeed, an association has been demonstrated between acceptance and a re-
duced level of worry and rumination [21], and between worry/rumination and anxiety [24].
In line with previous research [5,17], our results support the view that it is the acceptance
component of mindfulness alone (and not monitoring) that is responsible for its beneficial
effects on sleep. Furthermore, our findings are also in line with the recent metacognitive
model of insomnia [15], according to which, mindfulness benefits insomnia by reducing
the distress induced by worries related to sleep (which was also supported by [13]). Our
present findings are particularly important given that the same model was confirmed
independently from the period (and in different participants), in which acceptance, anxiety,
and sleep–wake quality were measured, suggesting that acceptance can be considered as a
dispositional (internal) resource for coping with general distress and, hence, with sleep–
wake problems. Thus, our results support the recommendation to use mindfulness-based
interventions for treating insomnia and sleep-related disturbances [15,23], as well as the
suggestion to design mindfulness-based interventions, particularly focused on developing
acceptance in order to prevent sleep–wake problems, especially in stressful situations, such
as the COVID-19 pandemic [5].

Regarding sleep and wake factors, we found that the Lockdown group reported poor
sleep and wake quality compared to the Pre-Lockdown group, confirming the results of
different studies showing the deleterious impact of lockdowns during different waves in
different periods of the year [3,5–9]. However, in contrast with previous studies [10,11], we
found that the After-Lockdown group reported even higher sleep–wake disturbances than
the Lockdown group. This discrepancy could be explained by the different methodology
adopted. In particular, in the present study, we assessed sleep–wake problems through a
questionnaire (i.e., MSQ) with good psychometric properties [25], while the other studies
used ad-hoc questions. Indeed, the MSQ required participants to report sleep and wake
difficulties during the past seven days, whereas Beck et al. [10] and Waage et al. [11] asked
participants to rate their sleep–wake quality with specific questions, such as “After the
pandemic hit Norway, I sleep (1) much poorer than before, (2) to some degree poorer that before, (3)
no change, (4) to some degree better than before and (5) much better than before”. This different
method could explain why we did not find a “return to baseline” level for sleep–wake qual-
ity. Moreover, the different period (and context) in which the studies were performed could
also explain why we found a higher level of sleep–wake problems in the After-lockdown
group. Indeed, the study performed in France [10] was conducted across four different
periods, with only a few days designated for individuals to participate in the survey (from
March 31 to April 2, from April 15 to April 17, from May 7 to May 10, and from June 10
to June 12), while we considered longer periods for both lockdown and after lockdown.
These differences in the period of assessment were related to the different epidemiological
patterns of hospitalized patients or positive contagions in Norway, France, and Italy. For
example, the study performed in Norway was conducted during a period (June–September)
with a low number of hospitalized COVID-19 patients, not only compared to the peak of
the first wave (e.g., in June 2020 the number of patients was 3 compared to 325 people
in April 2020), but also, and more importantly, in comparison with the Italian context
(e.g., in June 2020 the number of people with COVID-19 symptoms was about 20,000, see
Section 4.1). Although we could exclude any variation in the circadian system due to the
lack of circadian typology differences among the three groups, an alternative hypothesis
for explaining our data could relate to the seasonal effect on the circadian pacemaker
(e.g., [26]). In animal models, for example, a seasonal adjustment of this pacemaker has
been reported with an increase in wake duration during longer periods of light and with
warmer temperatures (e.g., summer) and a decrease in wake duration during periods with
less light and lower temperatures (e.g., winter) [26]. However, it is unclear whether artificial
light suppresses [27] or interacts [28] with seasonal variations in circadian mechanisms,
considering that artificial light interacts with the circadian system [29]. In addition, in
a recent study [30], the strongest seasonal effect on wake time and sleep duration was
observed during spring (sleep duration decreased compared to winter), and in our study,
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the spring season covered the lockdown period almost perfectly. Finally, in line with what
has been suggested in other studies [7,8], lower subjective sleep and wake quality in the
Lockdown and After-Lockdown groups could also depend on the additional effects of the
transition into Daylight Saving Time (DST) [31], which in Italy, took place on 29 March 2020.

The results concerning general distress were also unexpected. In fact, we did not find
any significant difference between the three groups for the total HADS score, even if, at
a descriptive level, we observed a high HADS score for the Lockdown group compared
to the other two groups, which reported similar mean scores. A possible explanation for
this finding could be related to the fact that for each group, we recruited participants with
a tendency to experience general distress. Indeed, it has been reported that the clinical
threshold scores for anxiety and depression, using the HADS questionnaire, are equal to
11 [32] and, thus, the total score of 22 observed in our Pre-Lockdown and After-Lockdown
groups, as shown in Table 1, indicates that our participants reported high distress at the
moment of the survey. Thus, the lack of a significant difference between the groups, as far
as the total HADS score is concerned, could depend on a ceiling-like effect. Furthermore,
anxiety and depression showed different patterns. In particular, we found higher anxiety
levels in the After-Lockdown group than in the Pre-Lockdown group, whereas we found
lower levels of depression in the Pre-Lockdown and After-Lockdown groups than in the
Lockdown group. The After-Lockdown group corresponded with the sample recruited
from June 11 to August 22, 2020, that is, “Phase 3”, implemented by the Italian Government
(see Section 4.1), in which there was a complete restart of all business and social activities,
and all restrictions regarding movement within and outside Italy were removed. On the
one hand, this Italian Phase 3 could explain the lower depression scores in the After-
Lockdown group, since it brought the end of home confinement and social distancing. On
the other hand, during Phase 3 the number of contagions ranged from 25,909 to 17,503 (see,
https://www.rainews.it/ran24/special/2020/covid19/, accessed on 29 January 2022) and,
thus, the risk of COVID-19 contagion was still high, which could explain the high anxiety
levels in the After-Lockdown group.

The present study has its limitations. First, the cross-sectional nature of the study
did not allow us to assess longitudinal changes in the measured variables in the same
individuals, which limits any causal inference. However, the fact that in different partici-
pants, tested in different periods relative to the first pandemic wave, we found the same
path model that confirms that proposed by Mirolli et al. [5], through a longitudinal study,
strongly suggests the reliability of the model. Future studies should confirm these findings
with other methodological designs. Another limit of the present work is related to the
questionnaire used to assess mindfulness. Even if the FFMQ is the most widely used tool
for measuring mindfulness [33], the different ways of assessing acceptance (through the
two sub-scales of nonjudging and nonreacting) may confound the assessment of this crucial
variable. The fact that we confirmed a previous study [5] using the same questionnaire,
contributes to a convergent validity of our results, but we recommend further studies using
the Philadelphia Mindfulness Scale (PHLMS [34]), which contains a single scale with which
acceptance is assessed. Third, our participants filled in only self-report questionnaires,
which could limit the reliability and validity of our findings. Although we administered
questionnaires with well-established psychometric properties (see Section 4.2), future stud-
ies could adopt more objective measures to assess the variables. Finally, our samples were
not completely balanced in terms of gender, as there were significantly more females in the
Lockdown and After-Lockdown groups than in the Pre-Lockdown group (see Section 4.1).
Although we controlled for gender in all analyses, it has been widely documented in
psychiatric epidemiology that women are significantly more likely to develop an anxiety
disorder throughout the lifespan than men [35]. In a similar way, Liu et al. [36] reported,
during the first contagion wave in China, a higher prevalence of Post-Traumatic Stress
Symptoms (PTSS) in females, who suffered more re-experiencing [37], negative alterations
in cognition or mood [38], and hyperarousal [39]. These symptoms could explain the mixed

https://www.rainews.it/ran24/special/2020/covid19/
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results, especially those found in the After-Lockdown group. Future studies with a more
balanced distribution of women and men in the samples are needed.

4. Materials and Methods
4.1. Participants and Procedure

We enrolled a total of 250 volunteer participants from the general population (all
participants lived in the south of Italy), through email and social media (no mindfulness
practice nor any particular interest in mindfulness was required for participation). We
administered the same questionnaires (see below) in three different samples during three
periods around the first Italian COVID-19 lockdown. Lockdown in Italy started on 9 March
2020, which defined the transition between the Pre-Lockdown and the Lockdown period.
However, the end of lockdown was less clear given that in Italy the release of restrictions
involved two steps: so-called “Phase 2”, from 4 May to 11 June 2020, in which only some
activities could re-open and several restrictions remained active, such as social distancing
and limitations to freedom of movement, and the so-called “Phase 3”, from 11 June 2020, in
which all activities restarted, including cinemas, discos, and sports, and all restrictions to
movement inside and outside Italy were removed. Due to the many limitations maintained
during Phase 2, we decided to consider only Phase 3 as our After-Lockdown period,
while we included Phase 2 in our Lockdown phase. The Pre-Lockdown group involved
69 participants (29 females, 40 males; mean age = 33.04 years, SD = 12.94; mean education
level = 14.84 years, SD = 2.70), who were assessed from 20 December 2019 to 8 March 2020;
the Lockdown group included 78 participants (59 females, 19 males; mean age = 29.17 years,
SD = 8.50; mean education level = 15.71 years, SD = 2.37), assessed from 10 March to 10 June
2020; the After-Lockdown group recruited 103 participants (86 females, 17 males; mean
age = 30.29 years, SD = 9.46; mean education level = 15.15 years, SD = 2.48), assessed from
11 June to 22 August 2020. The Pre-Lockdown group includes 39 participants who were
also included in the longitudinal analysis reported in [5]. Overall, the three groups did
not differ in age (F(2,247) = 2.75, p = 0.07) nor in education level (F(1,247) = 2.28, p = 0.10).
On the contrary, the three groups significantly differed in the distribution of females and
males (χ2(2) = 36, p < 0.05), with a higher percentage of males in the Pre-Lockdown group
than in the Lockdown and After-Lockdown groups. In all three groups, occupational status
included unemployment, students, and workers in both private and public fields.

The study protocol was approved by the Ethics Committee of the Department of
Psychology at the University of Campania Luigi Vanvitelli and it originally aimed to
investigate the relationship between dispositional mindfulness, sleep, and distress. Except
for questionnaires administered during the pre-lockdown period (individual administration
through paper-and-pencil), all questionnaires were administered online (using the Google
Moduli platform).

4.2. Materials

The Italian version of the Five Facets Mindfulness Questionnaire (FFMQ [33]) was
used to measure dispositional mindfulness. This questionnaire contains 39 items divided
into 5 subscales: observing (e.g., “When I’m walking, I deliberately notice the sensations of
my body moving”), describing (e.g., “I’m good at finding words to describe my feelings”),
acting with awareness (e.g., “When I do things, my mind wanders off and I’m easily
distracted”), nonjudging (e.g., “I criticize myself for having irrational or inappropriate
emotions”), and nonreacting (e.g., “I perceive my feelings and emotions without having
to react to them”). Observing reflects the ability to observe, notice, or attend to the world.
Describing refers to the ability to describe experiences of one’s inner world. Acting with
awareness indicates the tendency to pay attention to what one is doing. Nonjudging
reflects the extent to which one accepts feelings and thoughts without judging one’s inner
experience. Finally, nonreacting reflects the tendency to notice emotions and thoughts
without reacting to them [33]. For each item, participants expressed their choice on a 5-point
Likert scale. Higher total scores indicate higher dispositional mindfulness. According to
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MAT theory [16], the monitoring component of mindfulness was defined as the observing
score, while the acceptance component of mindfulness was defined as the sum score of
nonjudging and nonreacting. The psychometric properties of this scale are good [33].

General distress was measured using the Italian version of the Hospital Anxiety and
Depression Scale (HADS [32]), consisting of 14 items divided into 2 subscales: anxiety and
depression. Using a 4-point scale, participants rated how they had been feeling in the past
week. The HADS has demonstrated good psychometric properties [32], and the total score
is used to define general psychological distress [32].

The Italian version of the Mini Sleep Questionnaire (MSQ [40]) was administered to
detect sleep and wake disorders. In this questionnaire, 6 items measure sleep quality, while
the remaining 4 items measure wake quality. In the MSQ, participants are requested to
indicate, for each statement, the frequency of occurrence in the past week on a 7-point
scale. The subscales for sleep problems and for wake problems were calculated respectively,
with higher scores corresponding to more sleep–wake problems. A total MSQ score was
calculated by summing the sleep and wake scores. The psychometric properties of the
MSQ are good [25].

Taking into account the relationship between circadian typology and sleep problems
and/or mental health [41], in order to control for chronotype we administered the Italian
version of the reduced Morningness-Eveningness Questionnaire (rMEQ [42]), which has
good psychometric properties. The rMEQ consists of 5 items, covering open and closed
response format, and the total score is obtained by summing up all the items. Higher scores
reflect a morningness preference.

4.3. Data Analysis

All data are available in the Supplementary Materials. First, we evaluated the effect
of the lockdown phases on the measured variables. To this aim, we conducted a series
of one-way between-group ANCOVAs, with group as the independent variable on three
levels (Pre-Lockdown, Lockdown, and After-Lockdown), and sex, age, and education level
as covariates. We fixed the α level at p = 0.05 and a significant main effect was further
investigated by means of Tukey-corrected post-hoc analysis. For the sake of clarity, only
significant post-hoc contrasts were reported.

Then, we tested the reliability of the model provided by Mirolli et al. [5] in all the
different tested groups. Considering both the model in [5] and the ANCOVA results
obtained in the present study, we included only the minimum number of variables in the
model, in order to obtain interpretable solutions with our sample size. Thus, the model
included only three variables: an acceptance score as the predictor, computed as the sum
of nonjudging and nonreacting, the anxiety score as the mediator, and the total MSQ
score as the outcome (Figure 1). Both sleep and wake subscales of the MSQ showed the
same pattern over phases, and thus we decided to only include the total score. Lastly, we
controlled for the effect of chronotype (rMEQ score) on MSQ. This model included only six
free parameters (acceptance, anxiety, MSQ, rMEQ, gender, and age); given that our smallest
sample included 69 participants, all our results are interpretable according to the rule of
thumb that requires a 10:1 ratio between observations and free parameters [43]. To assess
measurement invariance throughout groups, we compared a multi-group model with the
same paths but without any constraints, i.e., a configural invariance model compared with
a metric invariance model in which we constrained the path coefficients to be equal across
groups [44].

Model fitting was evaluated on the basis of the following indexes: χ2 statistics, com-
parative fit index (CFI), Tucker–Lewis index (TLI), root mean square error of approximation
(RMSEA) with related 90% confidence intervals (CIRMSEA), and standard root mean square
residual (SRMR). Model fit was considered adequate if it yielded the following values:
non-significant χ2, CFI and TLI above 0.95, RMSEA equal to 0.06 or less, SRMR equal to
0.08 or less [45]. We tested all the direct and indirect paths considered by means of a path
analysis model with parameters estimated on 5000 bootstrapped samples. In particular,
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we used bias-corrected bootstrapped confidence intervals to test the indirect effects from
acceptance to sleep–wake problems through anxiety. We conducted all the reported anal-
yses with the lavaan package [46] and R version 4.1.2 [47]. Raw data are available in the
Supplementary Materials.

5. Conclusions

The present cross-sectional study confirmed that the COVID-19 lockdown negatively
affected psychological variables and sleep–wake quality [3,5–9]. In addition, it confirmed
the previously proposed model [5], according to which, the acceptance component of
mindfulness has a positive effect on sleep–wake quality through the mediating role of
(decreased) anxiety. These findings provide further evidence regarding the mechanisms
through which mindfulness benefits sleep quality. In addition, they support the use of
mindfulness-based interventions (possibly focused on acceptance) for preventing and/or
treating insomnia and sleep-related disorders, especially in highly stressful situations, such
as the COVID-19 lockdown.

Supplementary Materials: The dataset is available online at: https://www.mdpi.com/article/10.3
390/clockssleep4010016/s1, Table S1: DATA.

Author Contributions: Conceptualization, M.F., L.S., M.M. (Monica Martoni) and M.M. (Marco
Mirolli); methodology, M.F., L.S. and M.M. (Marco Mirolli); software, L.S.; validation, L.S.; formal
analysis, M.F., L.S. and M.M. (Marco Mirolli); investigation, M.F. and M.M. (Monica Martoni);
resources, M.F.; data curation, M.F. and L.S.; writing—original draft preparation, M.F.; writing—
review and editing, L.S., M.M. (Monica Martoni) and M.M. (Marco Mirolli); visualization, L.S.;
supervision, M.F. and M.M. (Marco Mirolli); project administration, M.F. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the Department of Psychology at the University
of Campania Luigi Vanvitelli (protocol code Fabbri_5/2020, approved on 4 February 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available in Table S1.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Chokroverty, S.; Ferini-Strambi, L. Oxford Textbook of Sleep Disorders; Oxford University Press: Oxford, UK, 2017.
2. Manocchia, M.; Keller, S.; Ware, J.E. Sleep problems, health-related quality of life, work functioning and health care utilization

among the chronically ill. Qual. Life Res. 2001, 10, 331–345. [CrossRef] [PubMed]
3. Cellini, N.; Canale, N.; Mioni, G.; Costa, S. Changes in sleep pattern, sense of time and digital media use during COVID-19

lockdown in Italy. J. Sleep Res. 2020, 29, e13074. [CrossRef] [PubMed]
4. Jahrami, H.; BaHammam, A.S.; Bragazzi, N.L.; Saif, Z.; Faris, M.; Vitiello, M.V. Sleep problems during the COVID-19 pandemic

by population: A systematic review and meta-analysis. J. Clin. Sleep Med. 2021, 17, 299–313. [CrossRef] [PubMed]
5. Mirolli, M.; Simione, L.; Martoni, M.; Fabbri, M. Accept anxiety to improve sleep: The impact of the COVID-19 lockdown on the

relationships between mindfulness, distress and sleep quality. Int. J. Environ. Res. Public Health 2021, 18, 13149. [CrossRef]
6. Salfi, F.; D’Atri, A.; Tempesta, D.; Ferrara, M. Sleeping under the waves: A longitudinal study across the contagion peaks of the

COVID-19 pandemic in Italy. J. Sleep Res. 2021, 30, e13313. [CrossRef]
7. Conte, F.; Cellini, N.; De Rosa, O.; Rescott, M.L.; Malloggi, S.; Giganti, F.; Ficca, G. Dissociated profiles of sleep timing and sleep

quality changes across the first and second wave of the COVID-19 pandemic. J. Psychiatr. Res. 2021, 143, 222–229. [CrossRef]
8. Conte, F.; De Rosa, O.; Rescott, M.L.; Arabia, T.P.; D’Onofrio, P.; Lustro, A.; Malloggi, S.; Molinaro, D.; Spagnoli, P.; Giganti, F.;

et al. High sleep fragmentation parallels poor subjective sleep quality during the third wave of the COVID-19 pandemic: An
actigraphic study. J. Sleep Res. 2021, e13519. [CrossRef]

9. Lam, C.S.; Yu, B.Y.-M.; Cheung, D.S.T.; Cheung, T.; Lam, S.C.; Chung, K.-F.; Ho, F.Y.-Y.; Yeung, W.-F. Sleep and mood disturbances
during the COVID-19 outbreak in an urban Chinese population in Hong Kong: A longitudinal study of the second and third
waves of the outbreak. Int. J. Environ. Res. Public Health 2021, 18, 8444. [CrossRef]

https://www.mdpi.com/article/10.3390/clockssleep4010016/s1
https://www.mdpi.com/article/10.3390/clockssleep4010016/s1
http://doi.org/10.1023/A:1012299519637
http://www.ncbi.nlm.nih.gov/pubmed/11763246
http://doi.org/10.1111/jsr.13074
http://www.ncbi.nlm.nih.gov/pubmed/32410272
http://doi.org/10.5664/jcsm.8930
http://www.ncbi.nlm.nih.gov/pubmed/33108269
http://doi.org/10.3390/ijerph182413149
http://doi.org/10.1111/jsr.13313
http://doi.org/10.1016/j.jpsychires.2021.09.025
http://doi.org/10.1111/jsr.13519
http://doi.org/10.3390/ijerph18168444


Clocks&Sleep 2022, 4 183

10. Beck, F.; Leger, D.; Cortaredona, S.; Verger, P.; Peretti-Watel, P.; the COCONEL group. Would we recover better sleep at the end of
COVID-19? A relative improvement observed at the population level with the end of the lockdown in France. Sleep Med. 2021, 78,
115–119. [CrossRef]

11. Waage, S.; Pallesen, S.; Vedaa, Ø.; Buchvold, H.; Blytt, K.M.; Harris, A.; Bjorvatn, B. Sleep patterns among Norwegian nurses
between the first and second wave of the COVID-19 pandemic. BMC Nurs. 2021, 20, 105. [CrossRef]

12. Kabat-Zinn, J. Wherever You Go, There You Are: Mindfulness Meditation in Everyday Life; Hyperion Books: New York, NY, USA, 1994.
13. Simione, L.; Raffone, A.; Mirolli, M. Stress as the missing link between mindfulness, sleep quality, and well-being: A cross-sectional

study. Mindfulness 2020, 11, 439–451. [CrossRef]
14. Mayer, B.; Polak, M.G.; Remmerswaal, D. Mindfulness, interpretation bias, and levels of anxiety and depression: Two mediation

studies. Mindfulness 2019, 10, 55–65. [CrossRef] [PubMed]
15. Ong, J.C.; Ulmer, C.S.; Manber, R. Improving sleep with mindfulness and acceptance: A metacognitive model of insomnia. Behav.

Res. Ther. 2012, 50, 651–660. [CrossRef] [PubMed]
16. Lindsay, E.K.; Creswell, J.D. Mechanisms of mindfulness training: Monitor and Acceptance Theory (MAT). Clin. Psychol. Rev.

2017, 51, 48–59. [CrossRef]
17. Simione, L.; Raffone, A.; Mirolli, M. Acceptance and not its interaction with attention monitoring, increases psychological

well-being: Testing the Monitor and Acceptance Theory of mindfulness. Mindfulness 2021, 12, 1398–1411. [CrossRef]
18. Cash, M.; Whittingham, K. What facets of mindfulness con- tribute to psychological well-being and depressive, anxious, and

stress-related symptomatology? Mindfulness 2010, 1, 177–182. [CrossRef]
19. Hamill, T.S.; Pickett, S.M.; Amsbaugh, H.M.; Aho, K.M. Mindfulness and acceptance in relation to Behavioral Inhibition System

sensitivity and psychological distress. Pers. Individ. Diff. 2015, 72, 24–29. [CrossRef]
20. Fisak, B.; von Lehe, A.C. The relation between the five facets of mindfulness and worry in a non-clinical sample. Mindfulness 2012,

3, 15–21. [CrossRef]
21. Paul, N.A.; Stanton, S.J.; Greeson, J.M.; Smoski, M.J.; Wang, L. Psychological and neural mechanisms of trait mindfulness in

reducing depression vulnerability. Soc. Cogn. Affect. Neurosci. 2013, 8, 56–64. [CrossRef]
22. Koçak, O.; Koçak, Ö.E.; Younis, M.Z. The psychological consequences of COVID-19 fear and the moderator effects of individuals’

underlying illness and witnessing infected friends and family. Int. J. Environ. Res. Public Health 2021, 18, 1836. [CrossRef]
23. Shallcross, A.J.; Visvanathan, P.D.; Sperber, S.H.; Duberstein, Z.T. Waking up to the problem of sleep: Can mindfulness help? A

review of theory and evidence for the effects of mindfulness for sleep. Curr. Opin. Psychol. 2019, 13, 37–41. [CrossRef] [PubMed]
24. Segerstrom, S.C.; Tsao, J.C.I.; Alden, L.E.; Craske, M.G. Worry and rumination: Repetitive thought as a concomitant and predictor

of negative mood. Cognit. Ther. Res. 2000, 24, 671–688. [CrossRef]
25. Fabbri, M.; Beracci, A.; Martoni, M.; Meneo, D.; Tonetti, L.; Natale, V. Measuring subjective sleep quality: A review. Int. J. Environ.

Res. Public Health 2021, 18, 1082. [CrossRef] [PubMed]
26. Duffy, J.F.; Wright, K.P. Entrainment of the human circadian system by light. J. Biol. Rhythm. 2005, 20, 326–338. [CrossRef]
27. Furukawa, T.; Morrow, E.M.; Li, T.; Davis, F.C.; Cepko, C.L. Retinopathy and attenuated circadian entrainment in Crx-deficient

mice. Nat. Genet. 1999, 23, 466–470. [CrossRef]
28. Wehr, T.A.; Glesen, H.A.; Moul, D.E.; Schwartz, P.J. Suppression of men’s responses to seasonal changes in day length by modern

artificial lighting. Am. J. Physiol. Renal Fluid Electrolyte Physiol. 1995, 269, R173–R178. [CrossRef]
29. Adamsson, M.; Laike, T.; Morita, T. Annual variation in daily light exposure and circadian change of melatonin and cortisol

concentrations at a northern latitude with large seasonal differences in photoperiod length. J. Physiol. Anthropol. 2017, 36, 6.
[CrossRef]

30. Mattingly, S.M.; Grover, T.; Martinez, G.J.; Aledavood, T.; Robles-Granda, P.; Nies, K.; Striegel, A.; Mark, G. The effects of seasons
and weather on sleep patterns measured through longitudinal multimodal sensing. NPJ Digit. Med. 2021, 4, 76. [CrossRef]

31. Tonetti, L.; Erbacci, A.; Fabbri, M.; Martoni, M.; Natale, V. Effects of transitions into and out of Daylight Saving Time on the quality
of the sleep/wake cycle: An actigraphic study in healthy university students. Chronobiol. Int. 2013, 30, 1218–1222. [CrossRef]

32. Iani, L.; Lauriola, M.; Costantini, M. A confirmatory bifactor analysis of the hospital anxiety and depression scale in an Italian
community sample. Health Qual. Life Outcomes 2014, 12, 84. [CrossRef]

33. Giovannini, C.; Giromini, L.; Bonalume, L.; Tagini, A.; Lang, M.; Amadei, G. The Italian Five Facet Mindfulness Questionnaire: A
contribution to its validity and reliability. J. Psychopathol. Behav. Assess. 2014, 36, 415–423. [CrossRef]

34. Cardaciotto, L.; Herbert, J.D.; Forman, E.M.; Moitra, E.; Farrow, V. The assessment of present-moment awareness and acceptance:
The Philadelphia Mindfulness Scale. Assessment 2008, 15, 204–223. [CrossRef] [PubMed]

35. McLean, C.P.; Asnaani, A.; Litz, B.T.; Hofmann, S.G. Gender differences in anxiety disorders: Prevalence, course of illness,
comorbidity and burden of illness. J. Psychiatr. Res. 2011, 45, 1027–1035. [CrossRef] [PubMed]

36. Liu, N.; Zhang, F.; Wei, C.; Jia, Y.; Shang, Z.; Sun, L.; Wu, L.; Sun, Z.; Zhou, Y.; Wang, Y.; et al. Prevalence and predictors of PTSS
during COVID-19 outbreak in China hardest-hit areas: Gender differences matter. Psychiatry Res. 2020, 287, 112921. [CrossRef]

37. McLean, C.P.; Anderson, E.R. Brave men and timid women? A review of the gender differences in fear and anxiety. Clin. Psychol.
Rev. 2009, 29, 496–505. [CrossRef]

38. Yang, R.; Sun, H.; Wu, Y.; Lu, G.; Wang, Y.; Li, Q.; Zhou, J.; Sun, H.; Sun, L. Long-lasting sex-specific effects based on Emotion-
and Cognition-Related behavioral assessment of adult rats after post-traumatic stress disorder from different lengths of maternal
separation. Front. Psychiatry 2019, 10, 289. [CrossRef]

http://doi.org/10.1016/j.sleep.2020.11.029
http://doi.org/10.1186/s12912-021-00628-w
http://doi.org/10.1007/s12671-019-01255-y
http://doi.org/10.1007/s12671-018-0946-8
http://www.ncbi.nlm.nih.gov/pubmed/30662572
http://doi.org/10.1016/j.brat.2012.08.001
http://www.ncbi.nlm.nih.gov/pubmed/22975073
http://doi.org/10.1016/j.cpr.2016.10.011
http://doi.org/10.1007/s12671-021-01607-7
http://doi.org/10.1007/s12671-010-0023-4
http://doi.org/10.1016/j.paid.2014.08.007
http://doi.org/10.1007/s12671-011-0075-0
http://doi.org/10.1093/scan/nss070
http://doi.org/10.3390/ijerph18041836
http://doi.org/10.1016/j.copsyc.2018.10.005
http://www.ncbi.nlm.nih.gov/pubmed/30390479
http://doi.org/10.1023/A:1005587311498
http://doi.org/10.3390/ijerph18031082
http://www.ncbi.nlm.nih.gov/pubmed/33530453
http://doi.org/10.1177/0748730405277983
http://doi.org/10.1038/70591
http://doi.org/10.1152/ajpregu.1995.269.1.R173
http://doi.org/10.1186/s40101-016-0103-9
http://doi.org/10.1038/s41746-021-00435-2
http://doi.org/10.3109/07420528.2013.812651
http://doi.org/10.1186/1477-7525-12-84
http://doi.org/10.1007/s10862-013-9403-0
http://doi.org/10.1177/1073191107311467
http://www.ncbi.nlm.nih.gov/pubmed/18187399
http://doi.org/10.1016/j.jpsychires.2011.03.006
http://www.ncbi.nlm.nih.gov/pubmed/21439576
http://doi.org/10.1016/j.psychres.2020.112921
http://doi.org/10.1016/j.cpr.2009.05.003
http://doi.org/10.3389/fpsyt.2019.00289


Clocks&Sleep 2022, 4 184

39. Felmingham, K.; Williams, L.M.; Kemp, A.H.; Liddell, B.; Falconer, E.; Peduto, A.; Bryant, R. Neural responses to masked fear
faces: Sex differences and trauma exposure in posttraumatic stress disorders. J. Abnorm. Psychol. 2010, 119, 241–247. [CrossRef]

40. Natale, V.; Fabbri, M.; Tonetti, L.; Martoni, M. Psychometric goodness of the Mini Sleep Questionnaire. Psychiatry Clin. Neurosci.
2014, 68, 568–573. [CrossRef]

41. Adan, A.; Archer, S.N.; Hidalgo, M.P.; Di Milia, L.; Natale, V.; Randler, C. Circadian typology: A comprehensive review. Chronobiol.
Int. 2012, 29, 1153–1175. [CrossRef]

42. Natale, V.; Esposito, M.J.; Martoni, M.; Fabbri, M. Validity of the reduced version of the Morningness-Eveningness Questionnaire.
Sleep Biol. Rhythm. 2006, 4, 72–74. [CrossRef]

43. Kline, R.B. Principles and Practice of Structural Equation Modeling; The Guilford Press: New York, NY, USA, 2016.
44. Putnick, D.L.; Bornstein, M.H. Measurement Invariance Conventions and Reporting: The State of the Art and Future Directions

for Psychological Research. Dev. Rev. 2016, 41, 71–90. [CrossRef] [PubMed]
45. Hu, L.-T.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.

Struct. Equ. Modeling A Multidiscip. J. 1999, 6, 1–55. [CrossRef]
46. Rosseel, Y. Iavaan: An R Package for structural equation modelling. J. Stat. Softw. 2012, 48, 1–36. [CrossRef]
47. R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria,

2021. Available online: https://www.R-project.org/ (accessed on 29 January 2022).

http://doi.org/10.1037/a0017551
http://doi.org/10.1111/pcn.12161
http://doi.org/10.3109/07420528.2012.719971
http://doi.org/10.1111/j.1479-8425.2006.00192.x
http://doi.org/10.1016/j.dr.2016.06.004
http://www.ncbi.nlm.nih.gov/pubmed/27942093
http://doi.org/10.1080/10705519909540118
http://doi.org/10.18637/jss.v048.i02
https://www.R-project.org/

	Introduction 
	Results 
	Effects of Lockdown on Mindfulness, Well-Being, and Sleep 
	Anxiety Mediates the Effect of Acceptance on Sleep–Wake Problems 

	Discussion 
	Materials and Methods 
	Participants and Procedure 
	Materials 
	Data Analysis 

	Conclusions 
	References

