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Abstract

The extreme scarcity of material resources related to survival needs often hurts
wellbeing. This occurred during COVID-19 outbreaks when the shortage of face
masks and other personal protective equipment intensified the threat. Under this
context, we proposed and tested a new model of how better sleep and greater hope
may predict less worries, preserving quality of life and wellbeing. Participants aged
18 years or above were recruited from the community in Hong Kong. There were
1,091 online survey responses collected near the beginning of the COVID-19 pan-
demic. Individuals with greater hope or better sleep quality worried less and had
better wellbeing, even after accounting for the effects of mask-stock. Moreover, hope
and sleep quality have a significantly multiplicative effect to produce superior qual-
ity of life and psychological wellbeing, despite a shortage of personal protective
equipment. Furthermore, sleep quality, but not mask-stock, predicted flourishing.
Our findings underscore the importance of raising awareness of sleep health. During
crises, a supply of material resources is critical; yet, boosting hope and promoting
sleep quality also support quality of life and flourishing.
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Introduction

Wealth up to a certain level has been found to be generally related to a person’s
psychological and physical wellbeing (e.g., Diener & Fujita, 1995; Rios & Zautra,
2011; Sarriera et al., 2015). While this may be true in most circumstances, there are
extreme times like during wars, disasters, and public health crises when even money
cannot buy certain goods essential for survival, owing to disruptions in supplies and/
or sudden and continual surges of the demands for those goods. This was the case
of protective equipment, including face masks, during the worldwide pandemic of
COVID-19.

Given the prominence, severity, and global nature of COVID-19, much effort
has been channeled into investigating how it predicts physical and mental health.
For instance, COVID-induced adversities and worries about those adversities such
as limited access to food or medication are found to predict mental health (Wright
et al., 2021a) and poor sleep (Wright et al., 2021b), which is a transdiagnostic
biopsychological variable driving wellbeing (Dolsen et al., 2014).

However, little is known about the moderators of the effects of both the mate-
rial scarcity or the worries of it on wellbeing outcomes, except for some protec-
tive effects of social support on sleep quality (Wright et al., 2021b). To our knowl-
edge, no previous studies have examined how individual differences might buffer
the effects of the scarcity of a protective resource like face masks and the worries
of its inadequacy, especially after controlling for the actual stock of that resource.
Understanding such protective factors is of paramount importance not just in com-
bating the health risks of COVID-19 specifically, but also in preparing us for the
next pandemic or other crises. In this study, we first examined the effects of a mate-
rial resource shortage directly on wellbeing and indirectly through worries. We also
asked whether two psychological resources—hope and sleep quality—would coun-
ter the effects of insufficient material resources. Lastly, the potential moderating
effects of an array of psychological variables were explored.

Resources, Worries, and Wellbeing Outcomes

Medication, personal protective equipment, and others such as cleaning supplies
and groceries are examples of survival-related resources in a public health crisis.
The conservation of resources (COR) theory (Hobfoll, 1989) states that people
strive to acquire, preserve, protect and construct such resources, the lack of which
is associated with more worries and psychological symptoms (Hobfoll et al., 2016).
During the early stage of the COVID-19 pandemic, there was a global shortage
of certain supplies, triggering stockpiling and panic buying in many countries
(Ahmadi et al., 2021; Bentall et al., 2021). Given the expectation of face masks in
preventing virus transmission (Bazant & Bush, 2021), Hong Kong residents were
caught in a “mask-panic” during that time (Leung et al., 2020). Despite the 5-times
surge in price (World Health Organization, 2020), many people lined up outside
supermarkets, pharmacies, and warehouses for different kinds of masks day and
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night (Leung, 2020). Even though most residents had access to some stocks, such
mass mask-panic went on for many weeks,' likely due to the uncertainty of how
COVID-19 would develop and Hong Kong being one of the most-densely popu-
lated city in the world (World Population Review, 2022). Indeed, mask-worry was
found to be one of the correlates of symptoms of depression and anxiety during
COVID-19 in a Hong Kong community sample of 774 respondents (Choi et al.,
2020). Although there were some early studies reporting COVID-19-related psy-
chological distress, depression, anxiety, and associated comorbidity (Ben-Ezra
et al., 2020; Mufioz-Navarro et al., 2021; Parlapani et al., 2020), the specific role
of worries about sufficiency of face masks after controlling for actual stock and its
relationship with other psychological factors were yet to be elucidated.

Worry has been defined as “a chain of thoughts and images, negatively affect-
laden and relatively uncontrollable” (Borkovec et al., 1983, p. 10). It is a cognition
that “a state of an object (self, in-group, society, or world) in one or more domains
of life (health, safety, environment, social relations, meaning, achievement, or eco-
nomic) will become or remain discrepant from its desired state” (Boehnke et al.,
1998, p. 778). Worries result in less concrete elaboration of the problem on hand
(Stober et al., 2000). The degree of people’s worries was associated with a nega-
tive view of both the problem they were facing and their problem-solving ability,
which in turn generated more negative emotions (Belzer et al., 2002). Compared
to non-worriers, worriers exhibited higher levels of anxiety, depression, hostility,
and tension (Borkovec et al., 1983), as well as lower life satisfaction (Paolini et al.,
2006). Anticipation of fewer recurrences of positive life events and more recur-
rences of negative ones was associated with reduced flourishing (Wang et al., 2015).
In the context of COVID-19, we contend that worries about inadequacy of protec-
tive equipment presumed to be directly linked with survival in the pandemic would
be more intimately associated with wellbeing outcomes than would other worries
about material insufficiency in non-life-threatening situations. As such, we predicted
that worries about inadequacy of face masks under the COVID-19 pandemic would
be associated with more negative emotions, lower quality of life satisfaction, and
diminished flourishing.

H1: Lower mask-stock size predicts higher worries about mask-stock inadequacy,
which in turn predicts poorer wellbeing.

While the lack of material resources may hurt psychological wellbeing directly
and indirectly through worries, other internal factors may determine worries and
wellbeing, above and beyond the external influence like mask-stock inadequacy. In
the following, we argue that hope and sleep are two factors that may influence well-
being even after the salient effects of mask-stock inadequacy are taken into account.

! Relative Google search volume for “face mask” in Chinese in Hong Kong peaked during the week of
January 26, 2020, remained high for another three weeks, and did not return to a low level until around
late August 2020. Google search data can be retrieved through this link: https://trends.google.com/trends/
explore?date=2019-12-01%202021-11-30&geo=HK&q=%E5%8F % A3%E7%BD%A9
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The Role of Hope in Worries and Wellbeing Outcomes

Hope is a positive psychological capital defined as the expectation of goals being achieved
through possession of strategies (pathways) and goal-directed motivation (agency) (Sny-
der et al., 1991). State hope, a person’s current hope level for a specific time or a specific
event, correlates positively with positive affect, life satisfaction and flourishing, and nega-
tively with negative affect (Gallagher & Lopez, 2009). In times of a serious health threat
aggravated by the lack of personal protective equipment, hope can be understood as a
positive psychological resource to mitigate the effect of material shortage on wellbeing
(Kaye-Tzadok et al., 2019). Michael (2000) stated that “hope protects against perceptions
of vulnerability, uncontrollability, and unpredictability, as well as off-task cognitive inter-
ference”, suggesting that hope may influence cognitive appraisal of the threat level and
in turn, worries in stressful situations. State hope of mothers of children with disabili-
ties negatively correlated with worries about their children (Ogston et al., 2011). A recent
study reported that cognitive emotion regulation strategies have been found to moderate
the association of worries with anxiety during the COVID-19 pandemic (Muifioz-Navarro
et al., 2021). We contend that state hope may be a cognitive mechanism that functions as
a psychological resource for coping with primary resource inadequacy under the threat of
the COVID-19 pandemic.

H2: Higher state hope predicts lower worries about mask-stock inadequacy.

The Role of Sleep in Worries and Wellbeing Outcomes

When a protective resource is in high demand during a public health threat, people
typically spend much time and energy to source for it, sometimes at the expense of
sleep. This was the case of face masks during the COVID-19 pandemic, at least for
some populations in the world (Cheung & Lum, 2020). In addition to spending extra
time on procurement of protective equipment, other pandemic-related factors that
might affect sleep include decrease in outdoor activities and exercises due to lock-
down, disruption of daily routines, increase in screen time, long work-shifts (espe-
cially for healthcare workers), financial concerns, and lack of social support and
loneliness owing to social distancing. In fact, sleep disturbances were prevalent at
around 40% globally during the COVID-19 pandemic (see reviews by Jahrami et al.,
2021, 2022). Sleep not only restores body energy, but also enables effective cogni-
tive (Chee & Peigneux, 2020) and emotional brain processes (Watling et al., 2017).
Longer sleep duration and better sleep quality were associated with less worrying
(Pillai & Drake, 2015), suggesting a regulatory effect of sleep on worries through
influencing inhibitory control and evaluative processing (Dorrian et al., 2019). Sleep
quality also predicted positive emotional outcomes, life satisfaction and flourishing
(Steptoe et al., 2008) and less negative emotions including depression, anxiety, and
psychological stress (Lau et al., 2017).

Poor sleep might directly lead to worries and negative moods or exert its influ-
ence on moods via lowering hope. Sleep quality has been shown to predict optimism
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and vice versa in college students longitudinally (Lau et al., 2017). Another study
showed that sleep conditions predicted hope and happiness in elementary and high
schoolers (Lau et al., 2021). With poor sleep, one’s cognitive processes are com-
promised (Lim & Dinges, 2008) and affective processes dysregulated (Mauss et al.,
2013), making it difficult to perceive the ways and feel the will to overcome obsta-
cles to acquiring protective supplies.

H3: Sleep quality predicts state hope.

Alternatively, the effects of hope can be moderated by sleep quality. We postulated
that people of poor sleep quality would be particularly prone to the effects of low hope
in acquiring protective supplies and hence would experience more worries. Conversely,
a good sleeper might be relatively resilient to the effects of hopelessness and have less
worries.

H4: Sleep quality and hope interact in predicting worries about inadequacy of
mask-stock.

The Current Study

Material, mental and other personal resources are potential predictors of wellbeing
in the midst of a health crisis. At the time this study was conducted (February 20 to
March 20, 2020), Hong Kong, like other regions, was unprepared for the pandemic.
People learned that it could be a dangerous disease but were uncertain of its transmis-
sion routes or preventive/treatment strategies, except that mask-coverage and sterili-
zation seemed critical. While some regions were lacking in testing kits, Hong Kong
experienced an inadequate supply of sanitizers and even more so, face masks. Applying
the COR theory, this study attempted to understand the roles of hope and sleep quality
interposed in the lack of face masks and the worries about its inadequacy, under the
context of the public health threat of the COVID-19 pandemic, to elucidate the inter-
play of physical, mental, and other personal variables in predicting flourishing. While
previous studies have shown the impact of financial crises and material insufficiencies
in psychological wellbeing (Diener & Fujita, 1995; Sarriera et al., 2015), little is known
about whether and how personal factors moderate the impact of the lack of protective
equipment and its associated worries under a substantial and extended public health
threat. Our findings would have far-reaching implications in public policies in psycho-
logical interventions for similar crises in the future.

Method
Procedure and Participants

Chinese adults and students aged 18 years or above were recruited through various
channels (e.g., bulk emails in various local universities in Hong Kong, social networks,
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and advertisements on social media) to enhance sample representativeness. The Human
Research Ethics Committee of the Education University of Hong Konghas approved
the data collection procedures. The hypotheses of this study have been pre-registered
on the Open Science Framework before the authors accessed the data (https://osf.io/
x68qg). Supplementary materials, which include the dataset, analysis scripts, and other
transparency information, are also accessible through the Open Science Framework
(https://osf.io/anq73/?view_only=e428a7b728d847e59278e29a93b37bc).

Participants were informed that they would be completing an online survey, and
there would be follow-up questionnaires in the next few years. They were also told
that a HK$50 monetary reward would be given upon completion, or they could
donate the reward to one of several designated charities. During February 20 to
March 29, 2020, a total of 1,091 responses (901 women; 82.858%) were received.
Participants’ mean age was 24.35 years (SD=6.32). About 25% of participants
(n=270) reported a monthly family income of under HK$20,000 (about US$2,500),
43.56% (n=467) of HK$20,000 to 39,999, and 31.25% (n=335) of HK$40,000
or above. Almost all participants were residing in Hong Kong (n=1071; 98.16%),
the remaining in Macao, Mainland China, Taiwan, or other regions. The majority
were full-time students in tertiary institutions (n=3828; 75.89%), while the others
were either working or unemployed. Most of the participants reported having no
religious affiliation (n=798; 73.14%), 19.61% (n=214) were Protestant Christians,
3.21% (n=235) Catholics, 3.39% (n=237) Buddhists, and 0.46% (n=15) Taoists. Fur-
ther details are in Supplementary Materials.

Measures
Mask-Stock

The question “How many days will your current mask-stock last?” assessed the cur-
rent individual mask resource in consideration of the varied quantity of masks that
each individual and their family members who shared the same stock needed each day,
given individual circumstances such as the type of masks (e.g., disposable masks vs.
cloth masks) and job nature (indoor vs. outdoor). This was an open-ended question.
Responses readily convertible to numbers of days were converted. Other responses
were converted as close as possible to numbers of days. The detailed coding can be
found in Supplementary Materials.

Mask Worry
The question “To what extent are you worried about the adequacy of your mask-stock

due to the COVID-19 outbreak?” assessed the worries about potential insufficiency
in mask resources (1 =not at all worried; to 4 =very worried).
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Modified State Hope Scale (SHS)

The Chinese version of the State Hope Scale (SHS; a=0.67-0.85; Sun et al.,
2012), translated from the original 12-item adult hope scale (Snyder et al., 1991),
was modified to measure the agency and pathway to achieve the specific goal of
acquiring adequate protective supplies. Respondents were first asked if purchas-
ing protective supplies (such as face masks and hand sanitizer) was an impor-
tant goal to them at the time of completing the survey. If they responded "yes,"
the modified SHS was presented to them. The modified SHS comprises 5 items.
There are also 4 fillers to conceal the purpose of the instrument. Sample items are
“I have been quite successful in obtaining protective supplies” (agency) and “I
have many ways to obtain protective supplies” (pathway). The items were scored
on an §-point Likert scale (1 =definitely false; 8 =definitely true). Ratings on the
items were averaged, with higher scores indicating higher state hope for acquir-
ing adequate protective supplies.

Pittsburgh Sleep Quality Index (PSQI)

Sleep quality was measured with the Chinese version of the 18-item Pittsburgh
Sleep Quality Index (PSQI; Tsai et al., 2005). The items are scored in seven com-
ponents with scaled scores range of 0 to 3: subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medication,
and daytime dysfunction. The total global score ranges from 0 to 21, with poor sleep
quality indicated by a score above 5.

Sleep Condition Indicator

To explore potential effects of insomnia risks, we adopted the Chinese 2-item short
form of the Sleep Condition Indicator (SCI-02; Wong et al., 2017). The two items
cover the weekly frequency of sleep problems and how much these sleep problems
affect the respondents. The total score was calculated and higher scores indicate
lower risks for insomnia.

Depression Anxiety Stress Scale (DASS-21)

Depression Anxiety Stress Scale (DASS-21; Lovibond & Lovibond, 1995; Moussa
et al. 2021; Taouk et al., 2001) were used to measure emotional responses during the
previous week. This 21-item scale has been widely used among Hong Kong Chinese
(e.g., Fu et al., 2019). Participants reported the frequency of each of the 21 symptoms
during the previous week, on a 4-point scale (0=did not apply to me at all; 3=applied
to me very much, or most of the time). Hence the range of the three 7-item subscales is 0
to 21. The higher the score, the more the negative symptoms during the previous week.
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Flourishing

The Flourishing Scale (FS) is an 8-item scale that encompasses various character-
istics of human functioning like positive relationships, feelings of competence, and
meanings and purposes in life (Diener et al., 2010). Items were all phrased in a posi-
tive direction, on a 7-point Likert scale (1 =strongly disagree; 7= strongly agree).
The total score ranges from 8 to 56.

Quality of Life (QoL)

This variable of wellbeing was measured with the Hong Kong Chinese version of
World Health Organization Quality of Life Measures (WHOQOL-BREF(HK);
Leung et al., 1997), on a 5-point scale. This measure has been widely used in Hong
Kong (e.g., Wong et al., 2013). For the current study, we excluded an item on sex life
(for being too intrusive) and included 24 items constituting four subscales, namely
physical QoL (e.g., “To what extent do you feel that physical pain prevents you
from doing what you need to to?””), psychological QoL (culturally adjusted for Hong
Kong; e.g., “How much do you enjoy life?”), social QoL (e.g., “How satisfied are
you with your personal relationship?”), and environment QoL (e.g., “How healthy
is your physical environment?”). Scores of each subscales are converted to scaled
scores ranging from 4 to 20.

Social Support

Four items from the social support subscale in the Resilience Scale for Adults (RSA,
Friborg et al., 2003) were extracted to measure social support. They included “I
have some close friends/family members who really care about me”, “I have some
friends/family members who back me up”, “I always have someone who can help
me when needed”, and “I have some close friends/family members who are good
at encouraging me”. Respondents were instructed to rate how accurate these state-
ments were with a 5-point (1-5) Likert scale in describing their social lives. The
total scores of the four items range from 4 to 20, with higher scores indicating better

social support received for the individual.

Analytic Strategies

Path analysis was conducted to test the proposed model (Model 1) depicted in Fig. 1.
In all models we fitted, residuals of the outcome variables were allowed to be cor-
related. Preliminary analysis suggested that the distributions of some outcome vari-
ables conditioned on the predictors were nonnormal. Therefore, robust maximum
likelihood estimation (Savalei, 2014; Yuan & Bentler, 2000) was used in the follow-
ing series of analyses. Full information maximum likelihood estimation was used
to handle missing data. As pre-registered, goodness of fit of the proposed model
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Control
Variables
State . .
Sleep Hope > Worries >  Wellbeing
Stock

Fig. 1 The Proposed Model

was assessed by RMSEA using the close fit test against RMSEA less than or equal
to 0.05, with p-value of 0.05 (Browne & Cudeck, 1992). RMSEA was used as the
main index to evaluate model fit, and CFI and TLI were used only as supplementary
measures, with a cut-off criterion of 0.95 (0.90 had been proposed in the pre-regis-
tration but a more stringent and current widely accepted criterion was subsequently
adopted). The R package lavaan (Rosseel, 2012) was used for the path analysis.

Results
Descriptive Statistics

The age of the participants ranged from 19 to 61 years (Mean=24.35, SD=6.32).
There were 901 females and 190 males. More than 97.6% of the participants were
college students or had some higher education. The distribution of mask-stock is
positively skewed (skewness=3.5), mean=45.7 days, median=30 days, and inter-
quartile range=30.25 days. Descriptives and reliability indices were reported in
Table 1.

Model Selection

PSQI and SCI were strongly correlated (r=0.642, p <0.001), probably due
to conceptual overlap. Preliminary analyses also showed that the patterns of
results were similar for these two measures. For brevity sake, we reported
below only results using the PSQI in the main analyses of model testing. Other
results with both PSQI and SCI included in the model can be found in Supple-
mentary Materials.

The model as pre-registered did not fit on RMSEA, the main index we adopted
(model chi-square [26]=236.13, p<0.001, RMSEA=0.089, 90% CI 0.079-
0.100, CFI=0.971, TLI=0.779), but the paths predicted in Hypotheses 1 and 2
(for most outcome variables) were significant. The path from PSQI to state hope
was not significant (B=-0.001, 95% CI=-0.030—0.029, p=0.977). In Model 2,
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Table 1 Descriptive statistics for sample characteristics

Construct No. of items Mean or % SD Range Cronbach’s o
Mood 21
Depression symptoms 7 5.7 4.5 0-21 .86
Anxiety symptoms 7 6.8 4.5 0-21 .84
Stress symptoms 7 4.5 3.6 0-20 78
Quality of Life 24
Physical health 7 14.1 2.0 6.3-19 .61
Psychological health 7 12.7 2.5 4-20 .84
Social relationship 2 14 2.8 4-20 .68
Environment 8 12.2 2.3 4-20 74
Mask Stock (days) 1 45.7 40.2 0480
Mask Worry 1 2.9 0.8 1-4
Insomnia 2 5.8 2.0 0-8 79
High insomnia risk’ 35.8%
Sleep Quality 19 6.4 32 0-19 .69
Poor sleeper? 54.7%
Flourishing 8 39.8 7.5 8-56 .89
Hope 5 4.5 1.6 1-8 .88
Social Support 4 16.1 2.6 4-20 .87

Note: The ranges in this table represent the ranges in the data; the ranges of possible values have been
reported in the Method section. SD =standard deviation

1. SCI-02 score smaller than 6
2. PSQI Global score larger than 5

we explored the possibility that sleep quality moderated the effect of state hope
on mask worry (H4, which was pre-registered as an exploratory hypothesis). In
this modified model, we also added direct paths from PSQI and mask-stock to all
outcome variables given that the posited complete mediation in Model 1 was not
supported.

Model 2 fitted satisfactorily (model chi-square [16]=72.49, p<0.001,
RMSEA=0.061, 90% CI 0.047-0.075, CFI=0.991, TLI=0.904). The moderation effect
of PSQI of the effect of state hope on mask-stock worries was significant, B=0.009, 95%
CI 0.000—0.018, p=0.040; or with state hope and mask-stock worries standardized,
B=0.019, 95% CI 0.001—0.037. The worse the sleep quality (higher PSQI scores) was,
the weaker the protective effect of state hope on mask-stock worries became.

Lastly, we explored Model 3, which is Model 2 with the moderation effects
of the following pre-registered exploratory variables added: Big Five personal-
ity traits, social support, and religious affiliation. Given the exploratory nature
of this analysis, we compared this model against another with the coefficients
fixed to zero. The chi-square difference test was not significant (chi-square dif-
ference [8]=12.28, p=0.139). Since this omnibus test was not significant, the
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Control
Variables

Sleep x
State Hope

Sleep

A 4

State Hope Worries Wellbeing

Mask-Stock

Fig.2 The Final Model (Model 2) Note: Control variables include age, gender, socioeconomic status,
religious affiliation, education, social support and big-five personality traits

other exploratory moderation effects were not added to the model. We adopted
Model 2 as our final model? (Fig. 2).

Final Model (Model 2)

The model can explain substantial amount of variance of most of the dependent variables
(mask worry, R>=0.265; depression, R’=0419; anxiety, R?=0.495; stress, R°=0.352;
physical QoL, R?=0.400; psychological QoL, R’=0.555; social QoL, R*=0.399; envi-
ronment QoL, R>=0.300; and flourishing, R*=0.525). As shown in Table 2, mask worry
and PSQI significantly predicted depression (#=0.081, p=0.003 and f=0.132, p<0.001,
respectively), anxiety ($=0.094, p<0.001; p=0.225, p<0.001), stress ($=0.114,
p<0.001; p=0217, p<0.001), physical QoL ($#=-0.130, p<0.001; p=-0.339,
p<0.001), psychological QoL (#=-0.067, p=0.004; f=-0.150, p<0.001), and environ-
ment QoL ($=-0.206, p<0.001; f=-0.137, p<0.001). Only PSQI, but not mask worries,
predicted flourishing (#=-0.058, p=0.026).

Furthermore, our analyses on standardized indirect effects (Table 3)
have found mask worries to be mediating several pathways, namely between
hope and depression (indirect effect=-0.027, p=0.003), between hope and
anxiety (indirect effect=-0.031, p<0.001), between hope and stress (indi-
rect effect=-0.038, p<0.001), between hope and physical QoL (indirect
effect=0.043, p<0.001), between hope and psychological QoL (indirect
effect=0.022, p=0.008), as well as between hope and environment QoL

2 An anonymous reviewer reminded us of the value of exploratory analysis using alternative models. We
therefore explored two alternative models suggested. The results are available at OSF for interested read-
ers. We are open to the possibility that other models are also plausible and may have a good fit.
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IZ?:::daitizil;l:; rcdolzggc?:sts of B o3%CT p P
direct effects in Model 2 (1) Effects on Mask Worry
Hope -.158 [-.187,-.130] -.330 <.001
Mask-Stock -.005 [.006, -.004] -.255 <.001
PSQI .003 [-.012,.018] .013 .695
(2) Effects on Depression
Mask Worry 487 [.166, .809] .081 .003
Mask-Stock .000 [-.005, .005] .000 991
PSQI 185 [.104, .266] 132 <.001
(3) Effects on Anxiety
Mask Worry .558 [.254, .862] .094 <.001
Mask-Stock .003 [-.002, .008] .026 263
PSQI 313 [.237, .389] 225 <.001
(4) Effects on Stress
Mask Worry .553 [.283, .823] 114 <.001
Mask-Stock .003 [-.001,.008] .035 177
PSQI 246 [.168, .323] 217 <.001
(5) Effects on Physical QoL
Mask Worry -.347 [-.496, -.199] -.130 <.001
Mask-Stock .000 [-.002, .002] .003 910
PSQI -212 [-.245, -.178] -.339 <.001
(6) Effects on Psychological QoL
Mask Worry -.223 [-.376, -.069] -.067 .004
Mask-Stock .000 [-.002, .003] .008 713
PSQI -.116 [-.152,-.080] -.150 <.001
(7) Effects on Social QoL
Mask Worry -.072 [-.273, .129] -.020 482
Mask-Stock -.002 [-.006, .002] -.030 291
PSQI -.026 [-.075, .022] -.031 284
(8) Effects on Environment QoL
Mask Worry -.623 [-.806, -.441] -.206 <.001
Mask-Stock -.002 [-.005, .001] -.038 126
PSQI -.097 [-.141, -.053] -.137 <.001
(9) Effects on Flourishing
Mask Worry -.330 [-.796, .137] -.033 .166
Mask-Stock .000 [-.007, .008] .002 938
PSQI -.136 [-.256, -.016] -.058 .026

@ Springer

Note: Physical QoL: Quality of life-Physical health domain; Psy-
chological QoL: Quality of life-Psychological health domain; Social
QoL: Quality of life-Social domain; Environment QoL: Quality of

life-environment domain;

B=unstandardized coefficients; = standardized coefficients
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Table 3 Standardized and unstandardized coefficients of indirect effects in Model 2

ab 95%CI aff P

Indirect effects of Hope on Wellbeing through Mask Worry

(1) Hope — Mask Worry — Depression -.077 [-.129, -.026] -.027 .003
(2) Hope — Mask Worry — Anxiety -.088 [-.138,-.039] -.031 <.001
(3) Hope — Mask Worry — Stress -.088 [-.132,-.043] -.038 <.001
(4) Hope — Mask Worry — Physical QoL .055 [.028, .082] .043 <.001
(5) Hope — Mask Worry — Psychological QoL .035 [.009, .061] .022 .008
(6) Hope — Mask Worry — Social QoL .011 [-.021, .044] .006 488
(7) Hope — Mask Worry — Environment QoL .099 [.063, .134] .068 <.001
(8) Hope — Mask Worry — Flourishing .052 [-.024, .129] .011 182
Indirect effects of Mask-Stock on Wellbeing through Mask Worry

(1) Mask-Stock — Mask Worry — Depression -.002 [-.004, -.001] -.021 .006
(2) Mask-Stock — Mask Worry — Anxiety -.003 [-.004, -.001] -.024 .001
(3) Mask-Stock — Mask Worry — Stress -.003 [-.004, -.001] -.029 <.001
(4) Mask-Stock — Mask Worry — Physical QoL .002 [.001, .002] .033 <.001
(5) Mask-Stock — Mask Worry — Psychological QoL .001 [.000, .002] 017 .007
(6) Mask-Stock — Mask Worry — Social QoL .000 [-.001, .001] .005 480
(7) Mask-Stock — Mask Worry — Environment QoL .003 [.002, .004] .053 <.001
(8) Mask-Stock — Mask Worry — Flourishing .002 [-.001, .004] .008 .166

Note: Physical QoL: Quality of life-Physical health domain; Psychological QoL: Quality of life-Psycho-
logical health domain; Social QoL: Quality of life-Social domain; Environment QoL: Quality of life-
environment domain;

ab=unstandardized indirect effects; aff=standardized indirect effects. All of the indirect effects involv-
ing PSQI were not significant and not included in the table

(indirect effect=0.068, p <0.001). All of the indirect effects involving PSQI
were not significant.

Nevertheless, mask-stock, together with hope, were significant predictors ($=-0.255,
p<0.001; p=-0.330, p<0.001) of mask worry. The effect of hope on mask worry was
moderated by PSQI (=0.062, p=0.04). The higher the PSQI score (i.e., the worse the
sleep quality), the weaker the relation between hope and mask worries (Fig. 3).

Discussion

Consistent with our hypotheses, poor wellbeing was predicted by a high level of
worries about mask-stock inadequacy (H1), which was found in individuals with
a low stock of masks (H1) and those at a low level of hope (H2). Contrary to
H3, our data did not show sleep quality predicting hope, but instead showed an
interaction effect between hope and sleep quality on worries about mask-stock
(H4). Hope lowers worries more so for good sleepers than for poor sleepers. That
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PSQI Moderation Effect
PsQl / High (Poor Sleep) ,*  Low (Good Sleep)

SIS Standardized Effect of Hope:
PSQIlLow (Good Sleep): -0.39
PSQIHigh (Poor Sleep): -0.26

0.25-

Poor sleep

Mask Worry (Standardized)

Good sleep ~~+

1.0 0.5 0.0 05 1.0
Hope (Standardized)

Fig. 3 Moderation Effect of PSQI on the Effect of Hope on Mask Worry

is, hope and good sleep strengthen each other’s protection against worries about
resource constraint.

As predicted, individuals who reported a lower stock of masks also reported poorer
wellbeing. Such effects on all three wellbeing outcomes were completely mediated
by worries about mask-stock adequacy. The finding was in agreement with the COR
theory and previous findings that less material resource predicts increased stress
responses and reduced wellbeing (Kaye-Tzadok et al., 2019; Warner et al., 2015).
The mediation by worries is in line with previous findings that worries as a form
of cognitive avoidance are maladaptive and associated with negative outcomes, such
as anxiety, depression, and poor psychological adjustments (Borkovec et al., 2004;
Muiioz-Navarro et al., 2021; Paolini et al., 2006). The significant link of worries with
quality of life also corroborates evidence that negative anticipation may affect well-
being (Wang et al., 2015). Taken together, our findings showed that worries about
one specific life aspect (mask-stock adequacy in this case) might bring about a broad
impact on wellbeing, both in terms of heightened negative moods and reduced quality
of life. Interestingly, all effects of mask-stock can be explained by worries, implying
that the effects of material resources on wellbeing can potentially be averted by other
precursors of worries. Our findings revealed two such factors, hope and sleep quality.

According to Snyder’s hope theory, the motivation to attain one’s goal as well as
the availability of strategies constitute the hope that fights off worries. State hope,
as expected, serves as a coping mechanism to sustain positive wellbeing even in a
crisis with extreme scarcity of a resource. The effects of state hope on worries, and
on wellbeing measures through worries, were still significant even after accounting
for mask-stock and other control variables. Although state hope may not increase
material resources, it may compensate for the adverse psychological impact of
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material scarcity. When it is not feasible to overcome material scarcity, hope can
protect a person’s wellbeing, "hopefully" helping the person endure the scarcity until
the supply of the resources increases. This relationship probably generalizes to other
resources such as food, fuel, and finance.

Poor sleep quality predicted worries about mask-stock even after controlling for
the actual mask-stock. It also weakened the benefit of hope on lowering worries,
which in turn predicted more mood symptoms and lower quality of life. In our sam-
ple, 54.7% of participants had poor sleep according to the recommended cut-off (i.e.,
PSQI score>5; Buysse et al., 1989). In terms of insomnia, 35.8% of our sample
scored above the threshold for high risks (SCI-02 < 6), which matched closely with
the reported insomnia rates of 37.6% during the COVID-19 pandemic in Greece
(Voitsidis et al., 2020) and was higher than the 3.9%-22% for worldwide insomnia
before the global pandemic of COVID-19 (Kay-Stacey & Attarian, 2016). Given the
wide range of adverse consequences of poor sleep in physical and mental health, it
can be concluded that around half of our participants were under the threat of poor
wellbeing related to sleep disruptions during the pandemic. Poor sleep is associated
with negative thinking patterns like rumination and catastrophic thinking (Pillai &
Drake, 2015). In sleeplessness, one may repeatedly think about the potential threats
of the coronavirus, resulting in more worries and worse wellbeing. Our findings
extend the association of insomnia with depression under the COVID-19 pandemic
as reported by Voitsidis and colleagues (Voitsidis et al., 2020), to the broader con-
struct of sleep quality and a wider scope of functioning beyond depression. While
one is keen on protecting the wellbeing of oneself and loved ones through acquisi-
tion of protective supplies, the importance of maintaining sleep health cannot be
neglected. While recent cross-sectional studies have revealed some correlates of
poor sleep, such as urban residence, uncertainty and worry about COVID-infection,
intolerance to uncertainty, loneliness and depressive symptoms (Voitsidis et al.,
2020), prospective studies with baseline measures as controls are called for in inves-
tigating drivers of sleep quality during a health crisis.

Limitations and Implications

This study is limited by its cross-sectional nature, which precludes causal inference.
Besides, our self-reported data may inflate correlations due to common-method var-
iance. Moreover, the sample composition could be biased by differential accessibil-
ity and responsiveness to our advertisement as well as survey platforms. Further-
more, even though COVID-19 was a worldwide pandemic, different regions of the
world may be affected by it differently. Therefore, cross-cultural comparisons would
be warranted to understand the generalizability of our findings.

Notwithstanding, our results show that masks can protect not only physical health
but also psychological health during the COVID-19 outbreak, providing empirical
support for the application of the COR theory in a public health crisis. Interestingly,
the protective effects of a reserve of masks on psychological wellbeing were fully
explained by the cognitive process of worries. Our findings highlight the importance
of psychological drivers of wellbeing, of which sleep is one.
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An implication of the present research on preserving quality of life is that it is
critically important to ameliorate sleep disturbances when people are under chronic
threat. Strategies should be devised to target potential factors of sleep disruptions
specific to the pandemic. These include surging stress due to the drastic changes
and unpredictability of the situation, reduced physical activities and exposure to sun
due to lockdown, and increased online activities of various sorts such as purchasing
protective supplies, etc. Citizens should be informed of the importance of maintain-
ing sleep health and educated of ways to handle worries. Gathering of resources
should be done with prudence and caution to avoid compromising sleep quality and
duration.
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