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Abstract: Smartphone technologies have played a crucial role in the fight against the COVID-19
pandemic; however, the increased use of smartphones during the pandemic period may expose the
general public to a higher risk of problematic smartphone use (PSU). This study aimed to estimate
the prevalence of PSU among Chinese community adults and adopted a social-cognitive theory and
social axiom framework to evaluate the effects of beliefs on PSU. A Chinese adult sample (N = 616)
was obtained through probability sampling via a telephone survey from Macao, China and included
591 smartphone users’ data (39.4% men) for formal analysis. The prevalence of PSU was 43.3% in the
overall sample, with 41.9% in women, and 45.5% in men. Two types of beliefs derived from the social-
cognitive theory, pandemic-related self-efficacy and government efficacy, both showed significant
and negative correlations with PSU (r = —0.13 and —0.10, p < 0.05). As for the two beliefs from
the social axiom framework, reward for application was negatively correlated with PSU (r = —0.10,
p < 0.05), whereas social cynicism was positively associated with PSU (r = 0.25, p < 0.001). Among
those four beliefs, social cynicism exerted the most substantial effect on PSU when controlling for
demographics. Our findings enriched the understanding of PSU during the pandemic and provided
empirical direction regarding cognition-based intervention strategies for reducing PSU.

Keywords: COVID-19; pandemic; problematic smartphone use; pandemic-related beliefs; general-
ized social beliefs; social axioms

1. Introduction

Coronavirus 2019 (COVID-19) is a highly infectious disease trigged by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Since its first outbreak at the end
of 2019, it quickly developed into a public health emergency of international concern by
31 January 2020 and was upgraded to a pandemic on 11 March 2020 [1]. Smartphone tech-
nologies have played an essential role in combatting the COVID-19 pandemic by offering a
way to disseminate COVID-19 related information, record symptoms, and [2] trace poten-
tially infected contacts [3], as well as to communicate, obtain and share information, and
bring people together in times of enforced social isolation during the pandemic [4]. Mean-
while, it is not surprising that researchers observed a significant increase in smartphone use
to access social networking, the Internet, and entertainment applications during the pan-
demic [5,6]. Despite the merits associated with smartphone technologies, researchers have
warned that a surge in smartphone use may lead to an increase in problematic smartphone
use (PSU) during the COVID-19 pandemic [7].

PSU is defined as excessive, addictive, and/or inappropriate smartphone use, with
accompanying risks to physical and mental health, as well as social impairment in daily
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living [8,9]. Apart from the increased need to bridge social distancing and stay informed
with smartphones, PSU may be exacerbated by the sizable prevalence of psychological
distress in various communities during the pandemic [10,11]. Mental distress can be both
an antecedent and a consequence of addictive behaviors in different populations [12-15].
Therefore, it should not be surprising that emerging findings have shown a positive correla-
tion between COVID-19 anxiety and PSU severity [7]. However, no study has yet examined
the effect of cognitions on PSU during the COVID-19 pandemic. Because cognitions, such
as beliefs, have the potential to relieve one’s mental distress in general [16], they may
also have the potential to lower one’s propensity for PSU. Therefore, the present study
aimed to investigate the prevalence of PSU during the pandemic and its association with
pandemic-related beliefs (i.e., perceived self-efficacy to adhere to precautionary measures
and perceived government efficacy for combating the COVID-19 pandemic) as well as
generalized social beliefs (i.e., social axioms) among community-dwelling adults in Macao,
China. In the following, we first provided a literature review to build up the theoretical
framework of pandemic-related beliefs and generalized beliefs with PSU, respectively, and
then put forward four specific hypotheses regarding the hypothesized relations between a
specific belief and PSU.

1.1. Pandemic-Related Beliefs and PSU

According to social-cognitive theory [17], people’s expectations of their ability to carry
out an action (i.e., perceived self-efficacy) is a key determinant of their performing the
action. Both generalized self-efficacy and behavior-specific self-efficacy have been found
to be negatively correlated with health-compromising behaviors (e.g., smoking and poor
dietary habits [18]) and adverse mental health conditions (e.g., collective trauma, anxiety,
and depression [19-21]). Previous research has also shown the positive effects of behavior-
specific self-efficacy on not only preventive behaviors like influenza vaccination [22,23]
but also improved mental health in general [24]. In particular, the behavioral addiction
field has identified behavior-specific self-efficacy as a protective factor for various types
of addictive behaviors, such as problematic gambling [25,26] and problematic Internet
use [27]. Although there is a handful of empirical support to the impact of specific self-
efficacy on addictive behaviors, no research has yet explored the relationship between
specific self-efficacy and PSU under the pandemic. Because situational factors are vital
to one’s notion of self-efficacy concerning specific tasks [28], it is important to investigate
self-efficacy in the pandemic context and locate specific types of pandemic-related efficacy
related to PSU.

Because of its high contagiousness and potentially severe medical consequences, the
COVID-19 pandemic is a multi-faceted stressful event that challenges one’s coping system.
Adherence to personal precautionary measures, such as washing hands and wearing
face masks, appears to be an adaptive coping mechanism with the pandemic in terms of
reducing one’s susceptibility to contracting the disease [2] and has the potential to lower
psychological distress during the pandemic [29]; conversely, excessive smartphone use
(i.e., PSU) is one of the malfunctional coping approaches that would eventually disturb
one’s daily functioning, despite its temporary distress relief at the beginning [30]. The
self-efficacy that occurs due to following COVID-19 precautionary measures (hereinafter
pandemic-related self-efficacy) appears to be crucial in determining individual differences
regarding adherence to these measures (e.g., [31,32]). Specifically, those with higher levels
of pandemic-related self-efficacy tend to be more likely to adopt adaptive coping and
follow COVID-19 precautionary measures (e.g., face mask use), and thus less likely to
resort to PSU as a malfunctional coping, and vice versa. Therefore, we hypothesized a
negative correlation between pandemic-related self-efficacy and PSU (H1); in other words,
people with low pandemic-related self-efficacy may have a higher risk for PSU in terms of
reporting more PSU symptoms.

The perceived efficacy of the government’s intervention strategies against COVID-19
(hereinafter perceived pandemic-related government efficacy) is another potential protec-
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tive factor against PSU during the pandemic. Like many other governments that have taken
active pandemic-related measures, the Macao government has implemented a temporary
city lockdown, provided a sufficient face mask supply, recommended work and study from
home, and reduced public activities [33]. People may evaluate the effectiveness of these
governmental actions differently and hence differ in their perceived government efficacy
regarding COVID-19 control. Although no previous study has examined the relationship
between perceived pandemic-related government efficacy and PSU, it is plausible that a
higher level of perceived pandemic-related government efficacy would be associated with
a lower risk of PSU. Because greater trust in the government to carry out effective measures
to fight against this pandemic tends to increase one’s compliance with government rec-
ommended measures [34,35], this lowers the likelihood to practice malfunctional copings
like PSU. Furthermore, a higher level of trust in governmental actions has been found to
be associated with a lower level of mental health burden [36]; therefore, a higher level of
perceived pandemic-related government efficacy may similarly buffer mental distress and
associated health conditions (e.g., PSU) during the COVID-19 pandemic period. Therefore,
we hypothesized that perceived pandemic-related government efficacy would negatively
correlate with PSU (H2).

1.2. Generalized Social Beliefs and PSU

Social axioms refer to generalized social beliefs with respect to oneself and the envi-
ronment [37]. According to Leung et al.’s findings [37,38], there are five social axioms that
are independent, stable, and universally found cross-culturally, namely: social cynicism,
reward for application, fate control, religiosity, and social complexity. Each social axiom can
influence people’s perceptions and reactions towards daily life events and are accompanied
with emotional experiences. Among the five social axioms, social cynicism and reward
for application are especially relevant to our study. Although no research has yet studied
how social axioms are related to PSU, an extant study has revealed that social cynicism and
reward for application both had a statistically significant association with psychological
wellbeing [39], indicating their potential impact on PSU during this pandemic.

Social cynicism refers to negative beliefs regarding the social world and human nature
and specifically includes biases against certain social groups and mistrust in authorities [38].
It predicts poor mental health, such as suicidal behavior, loneliness, and dissatisfaction
in life [40,41]. In the field of addictive behaviors, one study found a higher level of
social cynicism was associated with a higher gambling propensity [42], and we may
infer a similarly positive association between social cynicism and PSU. Based on the
conceptualization of social cynicism, people with a higher level of social cynicism tend to
attribute problems to external situations (i.e., environment) and/or others, and hence are
more vulnerable to maladaptive coping and wishful thinking [43]. During the pandemic,
these people may also be at a greater risk for PSU in terms of using smartphones excessively
as a form of maladaptive coping with stressful contexts or mental distress [44]. Social
cynicism was, therefore, hypothesized to be positively related to PSU (H3).

Reward for application is the belief that one’s efforts, such as careful planning and
the investment of resources, will result in positive outcomes [37]. People with a higher
level of reward for application tend to actively apply problem-solving coping strategies
and make continuous efforts to change their future and achieve life goals, especially in
the face of challenges and failure in their lives [43]. Accumulating empirical evidence has
supported the protective role of reward for application in buffering the negative effects that
adverse life events may have on psychological distress and suicidal ideation [45], and its
facilitating effect of predicting flourishing among Chinese people [39]. Similarly, we expect
that reward for application may play a protective role against PSU during the pandemic,
and hence hypothesized reward for application would be negatively correlated with PSU
in this study (H4).
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1.3. The Present Study

This study aimed to first estimate the prevalence of PSU during the pandemic, and
then, based on a social-cognitive theory and social axioms framework, to investigate
associations between pandemic-related beliefs, as well as generalized social beliefs, and
PSU. Four specific hypotheses were put forward: a negative correlation was postulated for
PSU with pandemic-related self-efficacy (H1), perceived pandemic-related government-
efficacy (H2), and reward for application (H4); while social cynicism was hypothesized to be
positively associated with PSU (H3). To be more precise, we expected those who reported
relatively fewer PSU symptoms to endorse a relatively higher level of pandemic-related
self-efficacy, perceived pandemic-related government efficacy, and reward for application;
in contrast, those who reported relatively more PSU symptoms are expected to endorse a
relatively higher level of social cynicism. Due to the PSU data acquired from a probability
Chinese adult community sample, we hoped to shed some light on the development of
PSU during the global crisis. The pandemic-related beliefs and generalized social beliefs
under study help to address the missing link of how these genres of beliefs are related to
the severity of PSU during the pandemic and may also identify some promising directions
for studying potential correlates of other addictive behaviors that may develop during the
pandemic. These findings may provide practical insights for PSU screening in the Chinese
community and point out directions in designing cognitive interventions and preventions
for PSU during the pandemic.

2. Methods
2.1. Procedures and Participants

This study adopted a telephone survey with a two-stage cluster random sampling
method to collect data from adults (age 18 or above) among Chinese community dwellers
of both genders, in Macao, China, in April 2020. We randomly selected households as
clusters in the first stage, and then performed the second-stage random selection of one
participant within each household based on the last birthday rule (i.e., the one who most
recently had their birthday was chosen [46]). Trained research assistants briefed the selected
participants on the nature of the present study and their rights of participation in the study.
Only respondents who gave oral consent to participate voluntarily and without monetary
incentives received the formal survey interview. This study obtained ethical approval from
the research ethics committee of the corresponding author’s affiliated department.

In total, 616 participants (39.1% men; 95% CI [35.2%, 43.0%]), ranging in age from 18 to
87 years (M =41.7, SD = 16.3), completed the telephone survey. The overall cooperation
rate was 89.9%, which was calculated according to the formula proposed by the American
Association for Public Opinion Research (i.e., using all cases interviewed divided by
all eligible respondents ever contacted; 2016). Twenty-five respondents who reported
not having a smartphone were excluded and the data of the remaining 591 participants
(39.4% men; Mgge = 40.5 years old, SDge, = 15.3) were included for the formal analysis.
Regarding levels of education, half of the participants received education at the tertiary
level, followed by senior high (26.1%), junior high (12.0%), and primary school or below
(6.8%) levels. No participants had a prior infection of COVID-19.

2.2. Measures
2.2.1. PSU

Respondents” PSU over the past month was measured by the Chinese version of
Kwon et al.’s [47] Smartphone Addiction Scale-Short Version (SAS-SV) [48]. The 10-item
scale (e.g., “Missing planned work due to smartphone use”) was rated and scored on a
6-point Likert scale (1 = Strongly disagree to 6 = Strongly agree), with the total score ranging
from 10 to 60. A higher scale sum score indicated more PSU symptoms and hence a higher
risk for PSU. The cutoff score was 31 for male and 33 for female participants [47]. The
internal consistency of this scale, assessed by Cronbach’s alpha, was 0.88 in this study.
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2.2.2. Social Axioms

Two subscales of the Social Axioms Survey [38], social cynicism and reward for
application, were used in this study. Participants responded to two 8-item subscales on
a 5-point Likert scale, in which 1 = strongly disbelieve and 5 = strongly believe. A sample
item of social cynicism is “kind-hearted people usually suffer losses,” whereas a sample
item of reward for application is “building the way step by step leads to success.” A
higher score represented a higher level of the corresponding social axiom construct. Social
cynicism (« = 0.80) and reward for application (x = 0.88) both showed a satisfactory internal
consistency in this sample.

2.2.3. Pandemic-Related Self-Efficacy

Pandemic-related self-efficacy was assessed by one item related to participants’ per-
ceived self-efficacy toward adopting COVID-19 precautionary measures: “I believe I have
the ability to comply with COVID-19 precautionary measures recommended by the gov-
ernment”; the item was measured on a 5-point Likert scale, which ranged from 1 = strongly
disagree to 5 = strongly agree. A similar 1-item self-efficacy assessment had been previously
adopted in epidemic and pandemic scenarios [24,49]. A higher score referred to a higher
level of self-efficacy.

2.2.4. Perceived Pandemic-Related Government Efficacy

Perceived pandemic-related government efficacy entailed one’s perception of the local
government’s capability of pandemic control and was measured by one item: “How confi-
dent are you that the government can successfully combat the COVID-19 pandemic?” The
item was rated on a 5-point Likert scale in which 1 = very unconfident and 5 = very confident.
A similar item was used in previous studies, such as measuring the Singaporean response
to the outbreak of severe acute respiratory syndrome [50]. A higher score represented a
higher level of belief in the government’s precautionary measures.

2.2.5. Demographic Information

Demographic information on gender (0 = fermale, 1 = male), age, and educational
level (1 = no formal education, 2 = primary school, 3 = junior high school, 4 = senior high school,
5 = junior college diploma, and 6 = bachelor or above) were collected in the survey. Additional
COVID-19 related data were gathered regarding whether the respondents had been infected
with COVID-19.

2.3. Data Analysis

All statistical analyses were conducted with SPSS 24. The descriptive statistics and
bivariate correlations of all key variables were examined first. Five hierarchical multiple
regressions, Models A to E, were conducted to further investigate the associations among
pandemic-specific beliefs, generalized beliefs, and PSU. In all five models, gender, age,
and educational level were controlled for as covariates in the first step. Each of the two
pandemic-related beliefs was entered in Model A and B, respectively. Similarly, each of
the generalized social beliefs was independently entered in Model C and D in the second
step. As for Model E, we entered all four types of beliefs together in the second step. By
comparing the results of the five models, we may infer the relative strength of the four
different beliefs in relation to PSU. Additionally, we also checked the linear regression
assumptions of residual normality, homoscedasticity, linearity, error impendence, and
absence of unexpected outliers with plotting standardized residuals against standardized
predicted values (i.e., looking for a random array of dots; [51]), histogram and normal
probability plot of standardized residuals (i.e., normal distribution in histogram and dots
lining along the diagonal line in probability plot; [51]), and Cook’s distance test (i.e., smaller
than 1; [52]).
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3. Results
3.1. Descriptive and Correlation Analyses

The descriptive statistics of the core variables and their bivariate correlation coef-
ficients are shown in Table 1. The prevalence of PSU was 43.3% in the overall sample;
41.9% in women, and 45.5% in men. Although we identified more male than female
respondents who might be at a risk for PSU, this difference was not statistically signifi-
cant, x2(1) = 0.74, p = 0.39. Similarly, the mean score difference between male (M = 30.15,
SD =9.74) and female respondents (M = 29.62, SD = 10.35) was statistically nonsignifi-
cant, #(589) = 0.62, p = 0.53. All four hypothesized correlates with PSU were significant
in expected directions. Specifically, pandemic-related self-efficacy and pandemic-related
government efficacy had a negative correlation with PSU (r = —0.13 and -0.10, p < 0.05).
Reward for application was negatively correlated with PSU (r = —0.10, p < 0.05), whereas
social cynicism was positively associated with PSU (r = 0.25, p < 0.001). Moreover, reward
for application had positive associations with pandemic-related self-efficacy and perceived
pandemic-related government efficacy at a significant level (r = 0.20 and 0.27, respectively,
p < 0.001). As for demographics, gender had no significant correlation with any of the
core variables. Age was inversely correlated with PSU (r = —0.22, p < 0.001), but positively
correlated with pandemic-related government efficacy as well as reward for application
(r=0.25 and 0.28, respectively, p < 0.001). Educational level was negatively correlated with
pandemic-related government efficacy, social cynicism, and reward for application at a
significant level (r = —0.10 to —0.18, p < 0.05).

Table 1. Descriptive statistics and bivariate correlation among the core constructs (N = 591).

M SD 1 2 3 4 5 6 7
1.PSU 29.83 10.11 1
2. Pandemic-related self-efficacy 4.25 0.73 -0.10* 1
3. Perceived papdemic—related 408 0.61 _013% 0.27 1
government efficacy
4. Social cynicism 2.85 0.68 0.25 *** —0.04 —0.12 ** 1
5. Reward for application 3.85 0.64 -0.10* 0.20 *** 0.27 *** 0.002 1
6. Educational Level 4.70 131 0.09* 0.02 —0.12** -0.10* —0.18 *** 1
7. Age 40.46 15.32 —0.22 *** 0.05 0.25 *** 0.03 0.28 *** —0.52 *** 1
8. Gender 0.39 0.49 0.03 —-0.05 —0.04 0.08 —0.05 —0.01 —-0.08*

Note: PSU: problematic smartphone use. * p < 0.05; ** p < 0.01; *** p < 0.001; ¥ p < 0.05 but r value does not reach a small effect size (lower
than 0.10).

3.2. Hierarchical Multiple Regressions on PSU

All the assumptions of multiple linear regressions were held for all five models. As
shown in Table 2, the first four hierarchical multiple regressions, Models A to D, each
independently tested the relationship between one belief and PSU after controlling for
gender, age, and educational level. Regarding the two pandemic-related beliefs, govern-
ment efficacy accounted for a significant addition (0.8%) of the variance in PSU (AF = 4.82,
p = 0.03) beyond the variance explained by demographic variables; in contrast, self-efficacy
only explained a marginally significant increment (0.6%) of the variance in PSU (AF = 3.34,
p = 0.07). As for the two generalized social beliefs, social cynicism explained an addi-
tional 6.8% of the variance in PSU, which was at a significant level (AF = 42.62, p < 0.001),
whereas reward for application did not bring a significant increase in the explained vari-
ance (AF = 1.18, p = 0.28). When entering all four beliefs at the same time in Model E, this
second step resulted in a significant increment of 7.3% of the variance explained in PSU
(AF =11.37, p < 0.001). Social cynicism was identified as the only significant predictor in
this step (B8 = 0.25, p < 0.001), indicating that social cynicism is the most prominent correlate
of PSU among the four beliefs.
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Table 2. Five alternative hierarchical multiple regressions on PSU.

) PSU

Variable b (SE) B 195% CI] p
Step 1
Gender 0.12(0.86) 0.01[—1.56, 1.80] 0.89
Age —0.15(0.03) —0.22[—0.21, —0.08] <0.001
Educational level —0.14(0.37) —0.02[—0.87, 0.60] 0.72
F/R? 8.60/0.045 <0.001
Step 2
Model A
Pandemic-related self-efficacy —1.06 (0.58) —0.08[—2.20, 0.08] 0.07
AF/AR? 3.34/0.006 0.07
Model B
Perceived pandemic-related government efficacy —1.55(0.71) —0.09[—2.93, —0.16] 0.03
AF/AR? 4.82/0.008 0.03
Model C
Social cynicism 3.98(0.61) 0.26[2.78, 5.18] <0.001
AF/AR? 42.62/0.068 <0.001
Model D
Reward for application —0.76(0.70) —0.05[—2.14, 0.62] 0.28
AF/AR? 1.18/0.002 0.28
Model E
Pandemic-related self-efficacy —0.81(0.58) —0.06[—1.95, 0.34] 0.17
Perceived pandemic-related government efficacy —0.63(0.73) —0.04 [—2.05, 0.80] 0.39
Social cynicism 3.78(0.61) 0.25[2.58, 4.99] <0.001
Reward for application —0.39(0.70) —0.03[—1.76, 0.98] 0.57
AF/AR? 11.37/0.073 <0.001

Note: PSU: problematic smartphone use.

4. Discussion

In this study, we observed a high prevalence of probable PSU, as high as 43.3% among
Chinese adults during the pandemic period, which is higher than previous estimates
based on another Chinese adult sample (i.e., 38.5% [48]). The difference was plausibly
attributed to greater reliance on Internet devices for various purposes during the pandemic,
which made people more vulnerable to PSU. As shown in recent research, the increased
number of COVID-19 infected cases has consistently led to more online searches regarding
protective behaviors, health knowledge, and panic buying across four countries [53]. Given
that the smartphone is the most widely used device by Chinese netizens to access the
Internet (i.e., 99.3%; compared to 42.7% desktop computers and 35.1% laptops [54]), we
may expect that a large proportion of the increase in Internet searches concerning COVID-
19 would be performed in smartphones among Chinese netizens. Moreover, stay-at-home
mandates/recommendations and quarantines allow individuals to spend more time on

their smartphones [55].

Consistent with previous studies [48,56], younger respondents reported significantly
more PSU symptoms and a higher risk for probable PSU in our sample than their older
counterparts. Unlike some extant findings that have pointed out that females may be more
prone to PSU [44,48], we did not find a statistically significant gender difference regarding
the risk for PSU. Admittedly, various possible explanations may exist for this unfound
gender difference in our study, and we speculate that the pandemic may have changed
smartphone use patterns among men. In past research, women were found to be more
motivated to keep up social connections through smartphone use than men during pre-
pandemic times [57]; however, when the pandemic discouraged face-to-face interactions,
men may have been more motivated to rely on the smartphone for social interactions. The
effect of educational attainment on PSU was not salient in the present study, and hence the
pandemic may have put people from all educational levels under risk for PSU.



Int. J. Environ. Res. Public Health 2021, 18, 5724 8of 11

Supporting H1 and H2, pandemic-related self-efficacy and government efficacy both
displayed a significant association with PSU in a negative direction, indicating that the two
beliefs may play a potentially protective role in lowering one’s propensity for PSU. After
controlling for demographic effects (i.e., gender, age, and educational level), the pandemic-
related government efficacy had a statistically significant and negative association with
PSU. These findings may imply that pandemic-related government efficacy serves as a
protective factor against the development of PSU among Chinese adults regardless of
their gender, age, and educational level. The findings are also consistent with previous
empirical evidence that pandemic-related self-efficacy bears a potential effect on promoting
adherence to precautionary measures and lowering psychological distress during the
pandemic [58,59]. However, pandemic-related self-efficacy did not significantly add to the
explained variance in PSU beyond the demographic effects. We may cautiously infer from
this result that the pandemic-related self-efficacy effect on PSU is relatively more variant
across different genders, ages, and educational levels. Between the two forms of efficacy,
government efficacy appears to generate a protective effect against PSU in a relatively more
reliable way. It is plausible that a higher level of pandemic-related government efficacy is
more consistently associated with a lower level of mental health burden and hence would
be associated with a lower need to turn to maladaptive coping methods, such as PSU.

As for the two generalized social beliefs, according to the bivariate correlation results,
these two beliefs were significantly correlated with PSU in expected directions, consistent
with H3 and H4. People who held high levels of social cynicism tended to be exposed to
a higher risk for PSU, and those who reported a stronger belief in reward for application
appeared to be under a lower PSU risk. When taking the demographic effect into account,
social cynicism contributed to explaining additional variance in PSU, while reward for
application did not. It seems that social cynicism’s exacerbating effect on PSU is more
consistent in the face of variations in gender, age, and educational level. It is plausible
that people who hold more negative views towards government and authorities would
experience a higher level of psychological burden in the midst of the pandemic, which
would contribute to a heightened risk for PSU.

When putting all the four beliefs together, social cynicism exerted the most substantial
effect on PSU beyond the demographic effects. Individuals with higher levels of social
cynicism tend to attribute mistakes or problems to others and environments, and so they
are most likely to engage in wishful thinking and maladaptive coping [43]. During the
pandemic, individuals who hold stronger beliefs in social cynicism may be more prone
to excessive use of smartphone to regulate negative emotions and/or pass time, and
excessive smartphone use is one of the common maladaptive coping strategies under
stressful conditions [44]. Given the negative influence of social cynicism on psychological
wellbeing (e.g., [39]), our findings enriched the empirical evidence that individuals who
are more inclined to social cynicism are more vulnerable to PSU during the pandemic.

Although the present study made the first attempt to investigate the potential rela-
tionship between different genres of beliefs and PSU during the pandemic, it is limited in
several respects. First, due to its cross-sectional nature, we interpreted the results on the
correlational level. Subsequent studies are encouraged to use longitudinal or experimental
designs based on our current findings to track changes over time or make causal inferences
between beliefs and PSU. Second, as we only tested how two genres of beliefs were related
to PSU, our coverage of COVID-19 related cognitions is limited. We encourage interested
parties to extend the exploration to relationships between other types of cognitions and PSU
during the pandemic. Third, our study did not directly control for the effects of affective
or motivational constructs, such as mental distress, which can be a potential mediator
between cognitions and PSU. Future studies may include such constructs to deepen our
understanding of the psychological mechanisms underlying the relationships between
beliefs and PSU. Lastly, other demographic variables, such as socioeconomic status, can be
controlled for in future studies to minimize any potential confounding effects.
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5. Conclusions

To understand the implications of the increased smartphone use in the general public
during the COVID-19 pandemic, the present study estimated the prevalence of PSU within
the Chinese adult community using a probability sampling method. Findings showed an
elevated risk of PSU among the Chinese adults. As PSU risk may be triggered and fueled
by the pandemic’s development, we identified the effect of two pandemic-related beliefs
and two generalized social beliefs on PSU during the pandemic. Based on the current
findings, pandemic-specific PSU interventions that take into account the effect of these
four beliefs on PSU could be designed. Pandemic-related government efficacy and social
cynicism appeared to be more invariantly associated with PSU despite potential variations
in gender, educational level, and age, whereas social cynicism displayed the most potent
effect on PSU among the four beliefs. These findings enriched our understanding of PSU
development and may be useful in informing cognition-based intervention strategies for
reducing PSU. Moreover, our findings point to potentially promising research directions
for behavioral addictions during the pandemic.
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