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Abstract: In the early stages of the coronavirus disease 2019 (COVID-19) pandemic, national lock-
downs and stay-at-home orders were implemented by many countries to curb the rate of infection.
An extended stay-at-home period can frustrate people’s need for relatedness, with many turning
to social media to interact with others in the outside world. However, social media use may be
maladaptive due to its associations with social media addiction and psychosocial problems. Our
study was set at this special context to examine the associations among social media addiction, two
aspects of relatedness needs (i.e., satisfaction and frustration), and two prominent psychosocial
problems (i.e., depressive symptoms and loneliness). The participants were 1048 residents of the
UK. or U.S. (46% men, mean age = 44.10 years, SD = 12.59, age range: 18-65). The results indicated
significant positive associations between relatedness need frustration and social media addiction
as well as significant positive associations between social media addiction and the two types of
psychosocial problems. More importantly, both of these significant associations were strong enough
to partially explain the significant positive associations between relatedness need frustration and the
two types of psychosocial problems. These findings provided some support for relatedness need

frustration as a motivation of social media addiction.

Keywords: information technology addiction; mental health; psychological need; social distancing;
social media use; social networking

1. Introduction

Coronavirus disease 2019 (COVID-19) is caused by an unknown highly transmissible
virus [1,2]. This novel disease quickly escalated into a global pandemic that has affected
more than 325 million people and caused approximately 5.5 million deaths worldwide
as of 15 January 2022 [3]. To mitigate the rapid spread of the COVID-19 infection in the
pandemic’s early stages, many countries implemented the drastic public health control
measures of national lockdowns or stay-at-home orders [4-7]. Depression and loneliness
were the two “signature mental health concerns” during the COVID-19 era [8-11].

The residents of countries with stay-at-home orders in effect could not maintain
contact with others through face-to-face interactions. A recent meta-analysis revealed social
isolation to be consistently associated with both mental and physical health problems [12],
although most of the studies included in the meta-analysis investigated subjective rather
than objective social isolation. The present study extends the literature by examining
objective social isolation; actually, such isolation was mandatory due to the implementation
of stay-at-home orders during the COVID-19 pandemic.

1.1. Prevalence of Social Media Addiction during COVID-19 Pandemic

In the present cyber era, people interact with others in two worlds: the real and
the cyber worlds. With face-to-face interactions restricted under a national lockdown or
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stay-at-home orders, social media emerged as a major means of connecting with social
network members [13,14]. A previous study revealed time spent with family members and
friends to be inversely associated with internet use [15]. It is not surprising that Facebook,
one of the most commonly used social media platforms, has reported a 70% increase in
time spent on the platform and more than a 50% increase in messaging since the onset of
the pandemic [16]. As the mandated physical distancing measures deprived individuals
of opportunities to connect with their social network members in person, many of them
turned to social media to maintain existing offline relations via online platforms [17-20].

The optimal use of social media has been found to foster psychological well-being through
the development of new social relations and the strengthening of existing ties [21-23]. However,
social media use should only be regarded as a supplement to face-to-face interactions rather
than a surrogate for social connections in real life or a replacement for a loss of real-life
social support [24]. Such a notion stems from a study that compared the levels of life
satisfaction among social media, phone, and in-person communication [25]. The findings
indicate that highly active users tend to experience a reduction in levels of life satisfaction
after using social media, whereas both in-person and phone interactions are positively
associated with life satisfaction.

Apart from exerting immediate undesirable effects, excessive use of social media has
also been found to incur more long-term maladaptive consequences, with social media
addiction as the most common type of such problems. Social media addiction refers to a
type of behavioural addiction characterized by an over-concern about using social media
and an uncontrollable urge to log on to or use social media [26,27]. Individuals with social
media addiction are characterized by an array of symptoms, including a preoccupation
with using social media, the development of tolerance symptoms, and a failure to stop
using social media despite experiencing adverse consequences [7,28]. Such a devotion
of abundant time and effort to social media use has been found to impair functioning in
important life domains, especially interpersonal relations [26,29]. In addition, a myriad
of studies have documented positive associations between social media addiction and a
range of psychosocial problems [30-33]. Since the onset of the COVID-19 pandemic, social
media addiction has been found to be prevalent across countries [28,34-36] and across
social media platforms [35].

1.2. Relatedness Needs as Behavioural Motives and Experiential Requirements

The implementation of the unprecedented stay-at-home orders also disrupted cer-
tain fundamental needs, especially those related to social interactions. According to the
basic psychological needs theory, one of the subsidiary theories of the self-determination
theory [37], the foundation of mental health is the gratification of three basic needs, two
of which are personal (needs for autonomy and competence) and the other of which is
social (need for relatedness) in nature. Espousing a nuanced view, the two-process model
of psychological needs further decomposes basic needs into two elements: need frustra-
tion and need satisfaction [38,39]. These two elements of basic needs play distinct roles:
needs-as-motives and needs-as-requirements. Specifically, need frustration operates as an
underlying motivation that drives and guides individuals to engage in certain behaviours
(needs-as-motives), whereas need satisfaction serves as an experiential condition derived
from the individuals” antecedent behaviours (needs-as-requirements).

Of the three fundamental needs highlighted in this theory, relatedness need was
considered most likely to influence mental wellness in the context of COVID-19-mandated
physical distancing. Relatedness need refers to the desire to be connected to and maintain
optimal relations with others [37]. As social animals, human beings have a strong need
to belong and affiliate with other people [40]. However, when the stay-at-home orders
were in place, the relatedness needs of the residents in the affected regions could not be
gratified. As mentioned at the outset, many of the residents turned to social media in
an attempt to gain social compensation, and social media addiction was common during
the lockdown period in many countries [28,34-36]. The constructs of relatedness need
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frustration and relatedness need satisfaction as well as their respective functions may shed
light on individual differences in susceptibility to social media addiction.

1.2.1. Relatedness Needs as Behavioural Motives of Social Media Addiction

From the perspective of the classic theories of motivation [41,42], relatedness need
can be viewed as an underlying motivation that drives individuals to engage in certain
behaviours and guides their subsequent actions (needs-as-motives). If individuals’ re-
latedness needs in the real-life social environment are thwarted, they are motivated to
seek compensation through interacting with others on social media platforms [43,44].
Empirical data have supported this notion by revealing that social media addiction was
positively associated with relatedness need frustration [45]. In addition, previous studies
have documented the intervention roles of social media addiction and relatedness need
satisfaction in improving mental health problems, particularly depressive symptoms and
loneliness [46—49].

In light of these theoretical postulations and empirical findings, a relatedness needs-
as-motives model was formulated, and a set of hypotheses derived from this model is
summarized in the upper panel of Figure 1. As similar tendencies of heavy use of social
media and social media addiction prevalence were observed during COVID-19-mandated
physical distancing, this study was set in this specific context to evaluate the empirical va-
lidity of the relatedness needs-as-motives model through testing the following hypotheses:

Hypothesis 1 (H1): Relatedness need frustration is positively associated with psychosocial prob-
lems (i.e., depressive symptoms and loneliness).

Hypothesis 2 (H2): Relatedness need frustration is positively associated with social media addic-
tion.

Hypothesis 3 (H3): Social media addiction is positively associated with psychosocial problems.

Hypothesis 4 (H4): Social media addiction mediates the positive association between relatedness
need frustration and psychosocial problems (relatedness needs-as-motives model).

1.2.2. Relatedness Needs as Experiential Requirements of Social Media Addiction

For the basic psychological needs theory, a major tenet is that basic needs are “psycho-
logical nutrients” that are crucial for psychological adjustment and personal growth [50].
As mentioned above, individuals are motivated to engage in social media to compensate
for a perceived loss in the social support that was originally rendered through face-to-face
interactions; such attempts of social compensation seeking are largely futile [21]. Similar to
other types of behavioural addiction, such as internet gaming addiction [51], social media
addiction has been consistently found to be positively associated with problems in romantic
and other social relations [52,53], resulting in attachment anxiety, relational ambivalence,
and relational dissatisfaction [54,55]. Furthermore, the failure to gratify relatedness needs
has been found to be associated with psychosocial problems [56,57]. In light of these
theoretical postulations and empirical findings, a relatedness needs-as-requirements model
was formulated, and a set of hypotheses derived from this model is shown in the lower
panel of Figure 1. Another aim of the present study was to evaluate the empirical validity
of this model in the pandemic context through testing the following hypotheses:

Hypothesis 5 (H5): Social media addiction is negatively associated with relatedness need satisfaction.
Hypothesis 6 (H6): Relatedness need satisfaction is negatively associated with psychosocial problems.

Hypothesis 7 (H7): Relatedness need satisfaction mediates the positive association between social
media addiction and psychosocial problems (relatedness needs-as-requirements model).
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Relatedness Needs-as-Motives Model

Social Media
Addiction
+ +
Relatedness Need + Psychosocial
Frustration Problems

Relatedness Needs-as-Requirements Model

Relatedness Need
Satisfaction

Social Media Psychosocial
Addiction Problems

Figure 1. Conceptual frameworks of the relatedness needs-as-motives and the relatedness needs-as-
requirements models.

2. Materials and Methods
2.1. Study Sample

To be eligible for participation in this study, participants needed to be between 18 and
65 years of age, residing in the U.K. or U.S. at the time of the study, able to read English,
and willing to give consent. The study sample comprised 1048 adults (46% men, mean
age = 44.10 years, SD = 12.59, age range: 18-65) recruited from the online crowdsourcing
site Prolific Academic. Fifty-five percent of the participants were from the U.K., with
the remainder from the U.S. These countries were selected because both were English-
speaking countries that were hard hit by the COVID-19 pandemic in its initial stage, and
stay-at-home orders were implemented at about the same time of the pandemic. As the
samples were heterogeneous in terms of demographic characteristics, with age in particular,
the participants were categorized into three age groups: younger adults (aged 18 to 34),
middle-aged adults (aged 35 to 49), and older adults (aged 50 to 65).

2.2. Measures

The relatedness need satisfaction subscale of the Basic Psychological Need Satisfaction
and Frustration Scale [58] was adopted to assess the gratification of the psychological need
for relatedness. The subscale consists of four items, such as “I feel connected with people
who care for me, and for whom I care”. Each item was rated along a 5-point Likert scale
(1 = not true at all; 5 = completely true). Higher scores indicate greater satisfaction of
relatedness needs. The Cronbach’s alpha for the subscale was 0.91 in this study.

The relatedness need frustration subscale of the aforementioned scale was used to
examine the frustration derived from the thwarting of this psychological need. The subscale
comprises four items (sample item: “I feel excluded from the group I want to belong
to”) scored on a 5-point Likert scale ranging from 1 (not true at all) to 5 (completely true).
Higher scores indicate greater frustration of relatedness needs. This subscale was internally
consistent, with a Cronbach’s alpha of 0.88 in the present study.
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The Bergen Social Media Addiction Scale [59] was employed to measure social media
addiction because this is the most popular measure of this type of information technology
addiction to date [7]. A sample item of this scale was “[I] felt an urge to use social media
more and more”. Each of the measure’s six items was scored on a 5-point Likert scale
ranging from 1 (very rarely) to 5 (very often), with higher scores indicating greater severity
of social media addiction. The Cronbach’s alpha was 0.87 in the study.

The Center for Epidemiologic Studies Depression Scale [60] was used to assess de-
pressive symptoms. This scale consisted of 20 items, such as “I felt depressed,” and “I felt
hopeful about the future” (inverse scoring). These items were scored on a 4-point Likert
scale ranging from O (rarely or none of the time) to 3 (most or all of the time), with higher scores
indicating more depressive symptoms experienced during the week prior to the survey.
The instrument’s Cronbach’s alpha was 0.91 in this study.

Finally, the UCLA Three-Item Loneliness Scale [61] was adopted to measure loneliness,
with items scored on a 4-point Likert scale ranging from 1 (never) to 4 (often). A sample item
was “How often do you feel that you lack companionship?”. Higher scores indicate greater
levels of loneliness. The Cronbach’s alpha in the present sample was 0.87.

2.3. Procedures

The study protocol was constructed according to the tenets of the Declaration of
Helsinki, and the protocol was reviewed and approved by the human research ethics board
of the corresponding author’s university prior to survey commencement.

When the participants signed up for the study, all of them were informed of the aim and
procedures of the study and were required to provide electronic informed consent before
the survey began. The online survey was created and administered through a web browser
using Qualtrics® XM (Qualtrics, Provo, UT, USA; http:/ /www.qualtrics.com, accessed on
3 March 2020). Upon survey completion, all of the participants were remunerated according
to the payoff scheme recommended by the crowdsourcing site.

2.4. Statistical Analyses

Before performing model testing, preliminary analyses were conducted to examine
possible differences in the levels of study variables by three major demographic variables,
namely nation (UK vs. US), sex, and age (younger adult, middle-aged adult, and older
adult). If significant differences were found, two types of post-hoc tests—independent-
samples t-test (for the dummy variables of nation and sex) and general linear modelling
(GLM,; for the three-level variable of age group)—would be undertaken. For all the analyses
in this study, the Bonferroni correction was applied to minimize the probability of Type I
errors arising from multiple comparisons [62].

For testing the two models (see Figure 1), mediation analysis (Model 4) was performed
using the PROCESS macro for SPSS (version 3.5) [63]. Each model was tested twice, each
with a criterion variable (i.e., depressive symptoms or loneliness). The hypothesized
direct and indirect effects were tested using an ordinary least squares path analysis to
estimate the coefficients in the process model. The analysis was conducted using the
bootstrap method, which did not require the meeting of the assumption of a normal
sampling distribution for indirect effects. Following the recommendations by Hayes [64],
5000 bootstrap samples were used to yield 95% bias-corrected and accelerated confidence
intervals (CI) for a statistical inference about the indirect effects [64]. An indirect effect was
considered statistically significant if its 95% CI did not include zero. Prior to analysis, all of
the variable means were centred to reduce the potential for collinearity.

3. Results
3.1. Descriptive Statistics

Opverall, the results from the GLM showed significant differences in the levels of study
variables between the sexes and among the three age groups (ps < 0.001), but there were no
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significant differences between the UK and the US samples (p = 0.22). No interaction effects
among these demographic variables were found (ps > 0.18).

For tests of sex differences, female participants were found to generally report higher levels
of relatedness need satisfaction, social media addiction, and depressive symptoms than their
male counterparts (ps < 0.005). However, there were no significant differences in the levels of
relatedness need frustration and loneliness between male and female participants (ps > 0.57).

For tests of age differences, there were differences among the three age groups in
all of the study variables (ps < 0.001). The participants in the younger-adult group had
lower levels of relatedness need satisfaction but higher levels of loneliness than those
in the other two age groups (ps < 0.001). Those in the older-adult group reported lower
levels of relatedness need frustration and depressive symptoms than their counterparts
in the other two age groups (ps < 0.04). For social media addiction, the participants in the
younger-adult group had higher scores than those in the middle-aged adult group, who in
turn had higher scores than those in the older adult group (ps < 0.002). Descriptive statistics
of these demographic groups are shown in Table 1.

Table 1. Descriptive statistics of study variables by sex and age groups.

Male (n = 481) Female (n = 564)

Study Variable Adult Group Mean SD Mean SD
Relatedness need frustration younger 7.98 3.42 7.65 3.70
middle-aged 7.28 341 7.04 3.50

older 6.29 2.76 6.74 3.56

Relatedness need satisfaction younger 15.11 3.30 16.67 3.04
middle-aged 16.59 3.07 17.01 3.18

older 17.01 2.81 17.13 3.52

Social media addiction younger 10.60 4.88 13.51 5.53
middle-aged 10.13 4.55 11.54 5.13

older 8.18 3.39 9.84 3.96
Depressive symptoms younger 17.27 10.46 20.38 11.99
middle-aged 16.78 10.48 17.36 12.06
older 12.83 9.69 16.21 10.59

Loneliness younger 5.09 1.86 5.33 2.02
middle-aged 5.00 1.86 4.74 1.87

older 4.56 1.86 4.76 1.89

Note. Three participants did not report their sex.

The inter-correlations among the study variables are reported in Table 2. As shown in
the table, the hypothesized positive association between relatedness need frustration and
social media addiction, those between relatedness need frustration and both psychosocial
problems, as well as those between social media addiction and both psychosocial problems
were all significant (ps < 0.001), providing empirical support for Hypotheses 1, 2, and 3.
In addition, the hypothesized negative associations between relatedness need satisfaction
and the two psychosocial problems were significant (ps < 0.001), providing support for
Hypothesis 6. However, the hypothesized negative association between relatedness need
satisfaction and social media addiction was marginally significant (p = 0.06), and Hypothesis
5 was not supported. The same pattern of findings was replicated using a partial correlation
analysis that controlled for the effects of sex and age.

Table 2. Zero-order Pearson correlations among the study variables (1 = 1048).

Study Variable 2 3 4 5

1. Relatedness need frustration —0.70 ** 0.20 ** 0.60 ** 0.63 **
2. Relatedness need satisfaction - —0.06 —0.46 ** —0.50 **
3. Social media addiction - 0.35 ** 0.21 **
4. Depressive symptoms - 0.67 **

5. Loneliness -

** p < 0.001 (Bonferroni correction).

3.2. Mediation Analysis for Model Testing

The results from the mediation analysis are summarized in Figures 2 and 3. The related-
ness needs-as-motives model (i.e., Hypothesis 4) was tested first. Conditional on the model
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assumption of “relatedness need frustration = social media addiction <> psychosocial prob-
lems”, the mediation analysis showed that the pairwise correlations between relatedness need
frustration and social media addiction as well as between social media addiction and depressive
symptoms were strong enough to partially explain the positive association between relatedness
need frustration and depressive symptoms (see Figure 2A). The same pattern of mediation
findings was also found for the criterion of loneliness (see Figure 2B). Taken together, these
results were consistent with the predictions of the relatedness needs-as-motives model.

The relatedness needs-as-requirements model (i.e., Hypothesis 7) was then tested. Con-
ditional on the model assumption of “social media addiction = relatedness need satisfaction
-> psychosocial problems”, the mediation analysis revealed that only the pairwise correlation
between relatedness need satisfaction and depressive symptoms was significant, but that be-
tween social media addiction and relatedness need satisfaction was not significant. These two
correlations were not strong enough to account for the positive association between social
media addiction and depressive symptoms (see Figure 3A). An identical pattern of mediation
findings was obtained for the test with loneliness as the criterion variable (see Figure 3B). In
summary, these findings were not in line with the predictions of the relatedness needs-as-
requirements model.

A Social Media
Addiction
b=0.22 Cl=
0.14,0.30
Relatedness Need ¢ (c’with mediator) 5 Depressive
Frustration Symptoms

Total effect (¢): unstandardized b = 1.86, SE = 0.08, Clgsy, = 1.70, 2.01
Direct effect (¢'): unstandardized b = 1.74, SE = 0.08, Cles% = 1.59, 1.90
Indirect effect (ab): unstandardized b = 0.11, Boot SE = 0.03, Boot Clesy, =

0.06, 0.17
B Social Media
Addiction
b=0.23 Cl= b=0.04, Cl =
0.15, 0.31 0.02, 0.06
Relatedness Need ¢ (c¢’with mediator)

Loneliness

Frustration

Total effect (c): unstandardized b = 0.34, SE = 0.01, Clas% = 0.32, 0.37

Direct effect (c¢): unstandardized b = 0.33, SE = 0.01, Clgs% = 0.31, 0.36

Indirect effect (ab): unstandardized b = 0.01, Boot SE = 0.003, Boot Clgsx =

0.003, 0.01

Figure 2. Summary of mediation analyses for testing the relatedness needs-as-motives model with
depressive symptoms (A) or loneliness (B) as the criterion variable (n = 1045). Bootstrap analysis of
5000 samples. Sex and age were entered as covariates. All displayed values are unstandardized path
coefficients. Boot = bootstrap; SE = standard error; CI = confidence interval.
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A

Relatedness Need
e Satisfaction

b=-0.03,Cl=
-0.07,0.02 .~

b=-151,Cl=
-1.68, -1.33

Fl

-

¢ (c’with mediator)

Social Media Depressive
Addiction Symptoms

Total effect (¢): unstandardized b = 0.73, SE = 0.07, Clgs% = 0.59, 0.86
Direct effect (¢’): unstandardized b = 0.69, SE = 0.086, Clgs% = 0.57, 0.81
Indirect effect (ab): unstandardized b = 0.04, Bootstrap SE = 0.03,
Bootstrap Closs, = —0.02, 0.10

Relatedness Need

1 satisfaction
a ’I’I
b=-0.02 Cl= .~ b=-0.28,Cl=
-0.07,0.02 - -0.31,-0.25
Social Media ¢ (c’with mediator)

Loneliness

v

Addiction

Total effect (¢): unstandardized b = 0.08, SE = 0.01, Clos% = 0.05, 0.10
Direct effect (¢’): unstandardized b = 0.07, SE = 0.01, Clgse, = 0.05, 0.09
Indirect effect (ab): unstandardized b = 0.007, Boot SE = 0.006, Boot Clesx
=-0.005, 0.02

Figure 3. Summary of mediation analyses for testing the relatedness needs-as-requirements model
with depressive symptoms (A) or loneliness (B) as the criterion variable (n = 1045). Bootstrap analysis
of 5000 samples. Sex and age were entered as covariates. All displayed values are unstandard-
ized path coefficients. Non-significant paths are represented by dashed arrows. Boot = bootstrap;
SE = standard error; CI = confidence interval.

4. Discussion

The foregoing findings examined two hypothesized aspects of relatedness needs
(i.e., needs-as-motives and needs-as-requirements) and their associations with the social
media addiction and psychosocial problems experienced when the stay-at-home orders
were implemented during an early stage of the COVID-19 pandemic. These orders were
mandated to reduce human contact for the purpose of public health enhancement or
maintenance but have had unintended side effects, including social media addiction and
some psychosocial problems associated with relatedness need frustration. During physical
isolation, many residents in affected regions became reliant on social media as an attempt
to compensate for a loss of the social support that is normally rendered through face-to-
face interactions. Unfortunately, social media use can turn into an addiction that is itself
associated with depressive symptoms and loneliness.

4.1. Relatedness Needs as Behavioural Motives of Social Media Addiction

Adopting a nuanced approach to the study of relatedness need, the present study inves-
tigated this fundamental need as both behavioural motives and experiential requirements.
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The present findings provided some empirical support for the relatedness needs-as-motives
model but not the relatedness needs-as-requirements model in the context of COVID-
19-mandated physical distancing. In this unusual context, the implementation of such
unprecedented, drastic health control measures had elicited considerable psychosocial
problems among the residents of the affected regions. According to the basic psychological
needs theory, the frustration of psychological needs represents stronger unpleasant experi-
ences and, thus, plays a more influential role in uncontrollable, threatening circumstances,
whereas the satisfaction of psychological needs represents stronger fulfilling experiences
and, thus, plays a more influential role in volitional, challenging circumstances [50]. Such
conceptual distinctions may explain, in part, why only relatedness need frustration was
associated with social media addiction and psychosocial problems in the specific context
when people had very little to do on their part to interact with others and obtain social
support through face-to-face interactions.

Another possible explanation is that need satisfaction reflects more self-determined
forms of behavioural regulation, with behaviours driven primarily by internal contin-
gencies [37]. The construct of need satisfaction is, thus, more apt to explain and predict
psychological phenomena that bolster optimal daily functioning, personal growth, and
mental wellness. In contrast, need frustration reflects the adoption of more controlled
forms of behavioural regulations, with behaviours driven by both internal and external
contingencies [50]. The construct of need frustration is, thus, more apt to explain and
predict psychological phenomena that enhance vulnerabilities for daily dysfunctioning,
defensiveness, and psychopathological issues. As shown in this study, relatedness need
frustration was positively associated with social media addiction, which is characterized
by a lack of self-regulation in social media use that impairs psychological functioning and
elicits a range of psychosocial problems [7,65]. These findings, thus, imply the importance
of examining need satisfaction and need frustration as two distinct constructs when making
behavioural predictions and explanations.

4.2. Research and Practical Implications

The escalation in the popularity of various social media platforms has been accom-
panied by a declining trend in non-digital social interactions among North Americans,
young adults in particular [66], and less time interacting with others in person is likely
to undermine psychological well-being and social skills while increasing loneliness and
depressive symptoms. Although online communication offers such perks as the elimination
of time and geographical constraints, users must be wary of the possible maladaptive con-
sequences of over-reliance on technology to fulfil their relatedness needs while physically
isolated. The possible consequences include a host of psychological symptoms akin to
mental disorders, including an inability to regulate attention, insomnia, stress, compulsive
behaviour, separation anxiety, and depression [67,68].

The findings of this study showed that social media addiction had a weak association
with relatedness need satisfaction but strong associations with psychosocial problems,
thereby providing some evidence of the “village effect” proposed by Pinker [69]. Pinker
argues that people with more active in-person social networks tend to have longer lifes-
pans, regardless of their subjective appraisal of loneliness, level of introversion, or both,
thus suggesting that face-to-face contact is irreplaceable in the digital era. In-person so-
cial contact has been demonstrated to both strengthen the immune system and buffer
against mental health decline, psychological and physical benefits that are largely absent in
online interactions [69].

Attempts to gratify relatedness needs online are not straightforward. Those who
rely mainly on social media to stay connected with their social network members may be
vulnerable to social media addiction. One way to mitigate this common type of behavioural
addiction is to be mindful of the tendency to check one’s social media accounts throughout
the day simply to fill time, a phenomenon that has been commonly observed during the
physical distancing periods mandated by the COVID-19 pandemic. The tendency, dubbed
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“habit checking” [70], can lead to social media addiction. The habitual use of mobile apps
contributes to smartphone addiction over time [71]. Users are advised to set a limit on the
amount of time they spend on social media per day or to use mobile apps that deliberately
block social media access during particular periods of the day, such as while working from
home or attending lectures at home during class suspensions.

4.3. Study Limitations and Research Directions

Several caveats must be noted before concluding the paper. First, the study focused
on the relatedness need, which is only one of the three fundamental psychological needs
posited in the basic psychological needs theory. Research has shown that the interaction
among the three needs collectively plays an influential role in mental health [72], with each
need exerting a direct impact and mediating effect on distinct dimensions of mental health.
Hence, future studies should include other psychological needs in the protocols to evaluate
how the interaction among various needs influences social media addiction and mental
health in the pandemic context.

Second, we asked the participants to self-report core symptoms of social media ad-
diction but did not assess the cognitive appraisals that may have led to such addiction.
Accordingly, we cannot specify the cognitive mechanisms associated with psychosocial
problems in the social media context. Mackson, et al. [73] reported an association between
low self-esteem and heightened anxiety levels among Instagram users as well as higher
depression levels resulting from upward social comparison. A fruitful direction for future
research would be to focus on cognitive appraisals and mechanisms to provide further in-
sight into the development of social media addiction while coping with physical distancing
and ways to prevent this type of addiction during this difficult period.

Third, it is important to reiterate that the samples were drawn from the U.K. or the
U.S., both of which are individualist countries with a high level of economic development.
Previous multinational research indicates vast cultural differences in levels of various
types of information technology addiction and mental wellness [74-76]. As the COVID-19
pandemic has swept the globe and affected the subjective well-being of myriads of residents
worldwide [77-82], more collaborative effort should be taken among scholars from different
cultural regions for identifying cultural difference and invariance in the behaviour and
emotional reactions among people from the diverse countries that have been hit hard
by COVID-19.

Finally, as we collected data from a single time point during the pandemic in this
study, it should be noted that the present results cannot be taken to imply causal links,
and it would, thus, be inappropriate to conclude that relatedness need frustration causes
social media addiction and psychosocial problems. As previous research conducted amid
the SARS epidemic showed considerable variations in public responses across various
waves [83], follow-up research is recommended to examine psychosocial changes over time.
For example, a follow-up study would be helpful to determine whether any of the individ-
uals who did not report symptoms of social media addition at an initial time point develop
such symptoms over time and how increased social media use for a prolonged period of
physical distancing elicits greater maladaptive psychosocial outcomes. Such longitudinal
data would be highly valuable for informing the design of prevention programs aimed at
early intervention to alleviate social media addiction and mental health issues [84].

5. Conclusions

The pandemic is expected to continue to disrupt everyday life for many people all over
the world, at least until effective vaccines are available for mass immunization. Quarantine
mandates are, thus, likely to continue to be implemented and relaxed as cases of COVID-19
infection wax and wane, thereby necessitating varying periods of physical distancing.
Following the postulations of the two-process model of psychological needs, the study
distinguished between relatedness need frustration and relatedness need satisfaction and
found that social media addiction was related to the former construct but not the latter.
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In line with the predictions of the relatedness needs-as-motives model, the findings of
this study indicate that frustration of the fundamental psychological need for relatedness
when human contact is minimized is associated with both social media addiction and
psychosocial problems. These findings highlight a possible trade-off between physical and
mental health during the pandemic: physical distancing can limit COVID-19 infection and
transmission, albeit at the expense of compromised digital and mental wellness. Hence, in
addition to the implementation of public health control measures to curb viral transmission,
public health organizations should also impose effective measures to bolster both digital
well-being and mental health.

Author Contributions: Conceptualization, C.C. and Y.-C.L.; methodology, C.C.; software, C.C,;
validation, C.C. and Y.-C.L.; formal analysis, C.C.; investigation, C.C. and Y.-C.L.; resources, C.C.;
data curation, C.C.; writing—original draft preparation, C.C.; writing—review and editing, Y.-C.L.;
visualization, C.C.; supervision, C.C.; project administration, C.C.; funding acquisition, C.C. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Hong Kong Research Grants Council’s General Research
Fund, grant number 17400714, and the University of Hong Kong’s Seed Fund for Basic Research,
grant number 201711159216.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and the American Psychological Association and was approved by the Human Research
Ethics Committee of the University of Hong Kong (reference number: EA2002033; date of approval:
4 March 2020).

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

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: The authors would like to thank Linus Chan, Omid Ebrahimi, Sylvia Lam, Janice
Leung, and Olivia Qiu for research and clerical assistance.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References

1.

Zhao, S.; Lin, Q.; Ran, J.; Musa, S.S.; Yang, G.; Wang, W.; Lou, Y.; Gao, D.; Yang, L.; He, D.; et al. Preliminary estimation of the
basic reproduction number of novel coronavirus (2019-nCoV) in China, from 2019 to 2020: A data-driven analysis in the early
phase of the outbreak. Int. |. Infect. Dis. 2020, 92, 214-217. [CrossRef] [PubMed]

Rothan, H.A ; Byrareddy, S.N. The epidemiology and pathogenesis of coronavirus disease (COVID-19) outbreak. J. Autoimmun.
2020, 109, 102433. [CrossRef] [PubMed]

Johns Hopkins Coronavirus Resource Center. Coronavirus COVID-19 Global Cases. Available online: https://coronavirus.jhu.
edu/map.html (accessed on 15 January 2022).

Cheng, C.; Wang, H.-Y.; Chau, C.-L. Mental health issues and health disparities amid COVID-19 outbreak in China: Comparison
of residents inside and outside the epicenter. Psychiatry Res. 2021, 303, 114070. [CrossRef] [PubMed]

Pancani, L.; Marinucci, M.; Aureli, N.; Riva, P. Forced social isolation and mental health: A study on 1006 Italians under COVID-19
lockdown. Front. Psychol. 2021, 12, 1540. [CrossRef]

Salazar, A.; Palomo-Osuna, ].; de Sola, H.; Moral-Munoz, ].A.; Duefias, M.; Failde, I. Psychological impact of the lockdown due to
the COVID-19 pandemic in university workers: Factors related to stress, anxiety, and depression. Int. J. Environ. Res. Public Health
2021, 18, 4367. [CrossRef]

Cheng, C.; Ebrahimi, O.V,; Luk, ].W. Heterogeneity of prevalence of social media addiction across multiple classification schemes:
Latent profile analysis. ]. Med. Internet Res. 2022, 24, €27000. [CrossRef]

Killgore, W.D.S.; Cloonan, S.A.; Taylor, E.C.; Dailey, N.S. Loneliness: A signature mental health concern in the era of COVID-19.
Psychiatry Res. 2020, 290, 113117. [CrossRef]

Salari, N.; Hosseinian-Far, A.; Jalali, R.; Vaisi-Raygani, A.; Rasoulpoor, S.; Mohammadi, M.; Rasoulpoor, S.; Khaledi-Paveh, B.
Prevalence of stress, anxiety, depression among the general population during the COVID-19 pandemic: A systematic review and
meta-analysis. Glob. Health 2020, 16, 57. [CrossRef]


http://doi.org/10.1016/j.ijid.2020.01.050
http://www.ncbi.nlm.nih.gov/pubmed/32007643
http://doi.org/10.1016/j.jaut.2020.102433
http://www.ncbi.nlm.nih.gov/pubmed/32113704
https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
http://doi.org/10.1016/j.psychres.2021.114070
http://www.ncbi.nlm.nih.gov/pubmed/34217100
http://doi.org/10.3389/fpsyg.2021.663799
http://doi.org/10.3390/ijerph18084367
http://doi.org/10.2196/27000
http://doi.org/10.1016/j.psychres.2020.113117
http://doi.org/10.1186/s12992-020-00589-w

Int. |. Environ. Res. Public Health 2022, 19, 4621 12 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Li, L.Z.; Wang, S. Prevalence and predictors of general psychiatric disorders and loneliness during COVID-19 in the United
Kingdom. Psychiatry Res. 2020, 291, 113267. [CrossRef]

Bueno-Notivol, J.; Gracia-Garcia, P; Olaya, B.; Lasheras, I.; Lopez-Anton, R.; Santabarbara, J. Prevalence of depression during the
COVID-19 outbreak: A meta-analysis of community-based studies. Int. |. Clin. Health Psychol. 2021, 21, 100196. [CrossRef]
Leigh-Hunt, N.; Bagguley, D.; Bash, K.; Turner, V.; Turnbull, S.; Valtorta, N.; Caan, W. An overview of systematic reviews on the
public health consequences of social isolation and loneliness. Public Health 2017, 152, 157-171. [CrossRef] [PubMed]

Burhamah, W.; AlKhayyat, A.; Oroszlanyova, M.; AlKenane, A.; Almansouri, A.; Behbehani, M.; Karimi, N.; Jafar, H.; AlSuwaidan,
M. The psychological burden of the COVID-19 pandemic and associated lockdown measures: Experience from 4000 participants.
J. Affect. Disord. 2020, 277,977-985. [CrossRef] [PubMed]

Brailovskaia, J.; Ozimek, P.; Bierhoff, H.-W. How to prevent side effects of social media use (SMU)? Relationship between daily
stress, online social support, physical activity and addictive tendencies—A longitudinal approach before and during the first
COVID-19 lockdown in Germany. J. Affect. Disord. Rep. 2021, 5, 100144. [CrossRef]

Nie, N.H.; Hillygus, D.S. The impact of Internet use on sociability: Time-diary findings. IT Soc. 2002, 1, 1-20.

Schultz, A. Keeping Our Services Stable and Reliable during the COVID-19 Outbreak. Available online: https://about.fb.com/
news/2020/03/keeping-our-apps-stable-during-covid-19/ (accessed on 16 July 2020).

Brailovskaia, J.; Margraf, J. The relationship between burden caused by coronavirus (COVID-19), addictive social media use,
sense of control and anxiety. Comput. Hum. Behav. 2021, 119, 106720. [CrossRef]

Zhang, M.X,; Chen, ].H.; Tong, K.K.; Yu, EW.; Wu, A.M.S. Problematic smartphone use during the COVID-19 pandemic: Its
as-sociation with pandemic-related and generalized beliefs. Int. ]. Environ. Res. Public Health 2021, 18, 5724. [CrossRef]

Yue, Z.; Lee, D.S.; Xiao, J.; Zhang, R. Social media use, psychological well-being and physical health during lockdown. Inf.
Commun. Soc. 2021, 1-18. [CrossRef]

Baraybar-Fernandez, A.; Arrufat-Martin, S.; Rubira-Garcia, R. Public Information, Traditional Media and Social Networks during
the COVID-19 Crisis in Spain. Sustainability 2021, 13, 6534. [CrossRef]

Cheng, C.; Wang, H.; Sigerson, L.; Chau, C. Do socially rich get richer? A nuanced perspective on social network site use and
online social capital accrual. Psychol. Bull. 2019, 145, 734-764. [CrossRef]

Piedra, J. Redes sociales en tiempos del COVID-19: El caso de la actividad fisica. Sociol. Del Deporte 2020, 1, 41-43. [CrossRef]
Alférez, N.P. Las redes sociales y la COVID-19: Herramientas para la infodemia. Bol. IEEE 2020, 20, 831-853.

Chan, M.S.; Cheng, C. Explaining personality and contextual differences in beneficial role of online versus offline social support:
A moderated mediation model. Comput. Hum. Behav. 2016, 63, 747-756. [CrossRef]

Kross, E.; Verduyn, P.; Demiralp, E.; Park, J.; Lee, D.S.; Lin, N.; Shablack, H.; Jonides, J.; Ybarra, O. Facebook use predicts declines
in subjective well-being in young adults. PLoS ONE 2013, 8, e69841. [CrossRef] [PubMed]

Andreassen, C.S.; Pallesen, S. Social network site addiction-An overview. Curr. Pharm. Des. 2014, 20, 4053-4061. [CrossRef]
Tutgun—Unal, A. Social media addiction of new media and journalism students. Turk. Online J. Educ. Technol. 2020, 19, 1-12.
Wartberg, L.; Kriston, L.; Thomasius, R. Internet gaming disorder and problematic social media use in a representative sample of
German adolescents: Prevalence estimates, comorbid depressive symptoms and related psychosocial aspects. Comput. Hum.
Behav. 2020, 103, 31-36. [CrossRef]

Ahmed, O.; Nayeem Siddiqua, S.J.; Alam, N.; Griffiths, M.D. The mediating role of problematic social media use in the relationship
between social avoidance/distress and self-esteem. Technol. Soc. 2021, 64, 101485. [CrossRef]

Boursier, V.; Gioia, E; Griffiths, M.D. Do selfie-expectancies and social appearance anxiety predict adolescents’ problematic social
media use? Comput. Hum. Behav. 2020, 110, 106395. [CrossRef]

Cheng, C.; Lau, Y,; Chan, L.; Luk, J.W. Prevalence of social media addiction across 32 nations: Meta-analysis with subgroup
analysis of classification schemes and cultural values. Addict. Behav. 2021, 117, 106845. [CrossRef]

Fabris, M.A.; Marengo, D.; Longobardi, C.; Settanni, M. Investigating the links between fear of missing out, social media addiction,
and emotional symptoms in adolescence: The role of stress associated with neglect and negative reactions on social media. Addict.
Behav. 2020, 106, 106364. [CrossRef]

Gong, R.; Zhang, Y,; Long, R.; Zhu, R.; Li, S,; Liu, X,; Wang, S.; Cai, Y. The impact of social network site addiction on depression in
Chinese medical students: A serial multiple mediator model involving loneliness and unmet interpersonal needs. Int. J. Environ.
Res. Public Health 2021, 18, 8614. [CrossRef] [PubMed]

Luo, T.; Chen, W,; Liao, Y. Social media use in China before and during COVID-19: Preliminary results from an online retrospective
survey. |. Psychiatr. Res. 2021, 140, 35-38. [CrossRef] [PubMed]

Marengo, D.; Angelo Fabris, M.; Longobardi, C.; Settanni, M. Smartphone and social media use contributed to individual
tendencies towards social media addiction in Italian adolescents during the COVID-19 pandemic. Addict. Behav. 2022, 126, 107204.
[CrossRef] [PubMed]

Panno, A.; Carbone, G.A.; Massullo, C.; Farina, B.; Imperatori, C. COVID-19 related distress is associated with alcohol problems,
social media and food addiction symptoms: Insights from the Italian experience during the lockdown. Front. Psychiatry 2020,
11, 577135. [CrossRef]

Ryan, RM.; Deci, E.L. Overview of self-determination theory: An organismic-dialectical perspective. In Handbook of Self-
Determination Research; Deci, E.L., Ryan, RM., Eds.; University of Rochester: Rochester, NY, USA, 2002; pp. 3-33.


http://doi.org/10.1016/j.psychres.2020.113267
http://doi.org/10.1016/j.ijchp.2020.07.007
http://doi.org/10.1016/j.puhe.2017.07.035
http://www.ncbi.nlm.nih.gov/pubmed/28915435
http://doi.org/10.1016/j.jad.2020.09.014
http://www.ncbi.nlm.nih.gov/pubmed/33065842
http://doi.org/10.1016/j.jadr.2021.100144
https://about.fb.com/news/2020/03/keeping-our-apps-stable-during-covid-19/
https://about.fb.com/news/2020/03/keeping-our-apps-stable-during-covid-19/
http://doi.org/10.1016/j.chb.2021.106720
http://doi.org/10.3390/ijerph18115724
http://doi.org/10.1080/1369118X.2021.2013917
http://doi.org/10.3390/su13126534
http://doi.org/10.1037/bul0000198
http://doi.org/10.46661/socioldeporte.4998
http://doi.org/10.1016/j.chb.2016.05.058
http://doi.org/10.1371/journal.pone.0069841
http://www.ncbi.nlm.nih.gov/pubmed/23967061
http://doi.org/10.2174/13816128113199990616
http://doi.org/10.1016/j.chb.2019.09.014
http://doi.org/10.1016/j.techsoc.2020.101485
http://doi.org/10.1016/j.chb.2020.106395
http://doi.org/10.1016/j.addbeh.2021.106845
http://doi.org/10.1016/j.addbeh.2020.106364
http://doi.org/10.3390/ijerph18168614
http://www.ncbi.nlm.nih.gov/pubmed/34444362
http://doi.org/10.1016/j.jpsychires.2021.05.057
http://www.ncbi.nlm.nih.gov/pubmed/34090101
http://doi.org/10.1016/j.addbeh.2021.107204
http://www.ncbi.nlm.nih.gov/pubmed/34875508
http://doi.org/10.3389/fpsyt.2020.577135

Int. |. Environ. Res. Public Health 2022, 19, 4621 13 of 14

38.
39.
40.
41.
42.
43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.
63.

64.

65.

66.

Prentice, M.; Halusic, M.; Sheldon, K.M. Integrating theories of psychological needs-as-requirements and psychological needs-as-
motives: A two process model. Soc. Personal. Psychol. Compass 2014, 8, 73-85. [CrossRef]

Sheldon, K.M. Integrating behavioral-motive and experiential-requirement perspectives on psychological needs: A two process
model. Psychol. Rev. 2011, 118, 552. [CrossRef]

Baumeister, R.F,; Leary, M.R. The need to belong: Desire for interpersonal attachments as a fundamental human motivation.
Psychol. Bull. 1995, 117, 497-529. [CrossRef]

Maslow, A.H. Motivation and Personality; Harper & Row: New York, NY, USA, 1970.

Murray, H. Explorations in Personality; Oxford University Press: New York, NY, USA, 1938.

Poley, M.E.M.; Luo, S. Social compensation or rich-get-richer? The role of social competence in college students’ use of the
internet to find a partner. Comput. Hum. Behav. 2012, 28, 414—419. [CrossRef]

Zywica, J.; Danowski, J. The faces of Facebookers: Investigating social enhancement and social compensation hypotheses;
predicting Facebook™ and offline popularity from sociability and self-esteem, and mapping the meanings of popularity with
semantic networks. J. Comput.-Mediat. Commun. 2008, 14, 1-34. [CrossRef]

Sheldon, K.M.; Abad, N.; Hinsch, C. A two-process view of Facebook use and relatedness need-satisfaction: Disconnection drives
use, and connection rewards it. J. Personal. Soc. Psychol. 2011, 100, 766-775. [CrossRef]

Li, A.Y;; Chau, C.; Cheng, C. Development and validation of a parent-based program for preventing gaming disorder: The Game
Over Intervention. Int. |. Environ. Res. Public Health 2019, 16, 1984. [CrossRef] [PubMed]

Hou, Y,; Xiong, D.; Jiang, T.; Song, L.; Wang, Q. Social media addiction: Its impact, mediation, and intervention. Cyberpsychology
2019, 13, 4. [CrossRef]

Fousiani, K.; Dimitropoulou, P.; Michaelides, M.P.; Van Petegem, S. Perceived parenting and adolescent cyber-bullying: Examining
the intervening role of autonomy and relatedness need satisfaction, empathic concern and recognition of humanness. J. Child Fam.
Stud. 2016, 25, 2120-2129. [CrossRef] [PubMed]

Sanchez-Oliva, D.; Pulido-Gonziélez, ].J.; Leo, EM.; Gonzalez-Ponce, I.; Garcia-Calvo, T. Effects of an intervention with teachers in
the physical education context: A Self-Determination Theory approach. PLoS ONE 2017, 12, e0189986. [CrossRef]
Vansteenkiste, M.; Ryan, R.M. On psychological growth and vulnerability: Basic psychological need satisfaction and need
frustration as a unifying principle. J. Psychother. Integr. 2013, 23, 263-280. [CrossRef]

Sigerson, L.; Li, A.Y.L.; Cheung, M.W.L.; Cheng, C. Examining common information technology addictions and their relationships
with non-technology-related addictions. Comput. Hum. Behav. 2017, 75, 520-526. [CrossRef]

Abbasi, I.S. Social media addiction in romantic relationships: Does user’s age influence vulnerability to social media infidelity?
Personal. Individ. Differ. 2019, 139, 277-280. [CrossRef]

Abbeasi, L.S.; Dibble, ].L. The role of online infidelity behaviors in the link between mental illness and social media intrusion. Soc.
Sci. Comput. Rev. 2019, 39, 70-83. [CrossRef]

McDaniel, B.T.; Drouin, M.; Cravens, ].D. Do you have anything to hide? Infidelity-related behaviors on social media sites and
marital satisfaction. Comput. Hum. Behav. 2017, 66, 88-95. [CrossRef]

Huang, C. A meta-analysis of the problematic social media use and mental health. Int. |. Soc. Psychiatry 2022, 68, 12-33. [CrossRef]
Hong, W,; Liu, R.-D.; Oei, T.-P; Zhen, R;; Jiang, S.; Sheng, X. The mediating and moderating roles of social anxiety and relatedness
need satisfaction on the relationship between shyness and problematic mobile phone use among adolescents. Comput. Hum.
Behav. 2019, 93, 301-308. [CrossRef]

Xiao, M.; Wang, Z.; Kong, X.; Ao, X; Song, J.; Zhang, P. Relatedness need satisfaction and the dark triad: The role of depression
and prevention focus. Front. Psychol. 2021, 12, 677906. [CrossRef] [PubMed]

Chen, B.; Vansteenkiste, M.; Beyers, W.; Boone, L.; Deci, E.L.; Van der Kaap-Deeder, J.; Duriez, B.; Lens, W.; Matos, L.; Mouratidis,
A.; et al. Basic psychological need satisfaction, need frustration, and need strength across four cultures. Motiv. Emot. 2015, 39,
216-236. [CrossRef]

Andreassen, C.S,; Billieux, J.; Griffiths, M.D.; Kuss, D.].; Demetrovics, Z.; Mazzoni, E.; Pallesen, S. The relationship between
addictive use of social media and video games and symptoms of psychiatric disorders: A large-scale cross-sectional study. Psychol.
Addict. Behav. 2016, 30, 252. [CrossRef]

Radloff, L.S. The CES-D Scale: A self-report depression scale for research in the general population. Appl. Psychol. Meas. 1977, 1,
385-401. [CrossRef]

Hughes, M.E.; Waite, L.J.; Hawkley, L.C.; Cacioppo, ].T. A short scale for measuring loneliness in large surveys: Results from two
population-based studies. Res. Aging 2004, 26, 655-672. [CrossRef] [PubMed]

Sedgwick, P. Multiple significance tests: The Bonferroni correction. Br. Med. |. 2012, 344, e509. [CrossRef]

Hayes, A.F. The PROCESS Macro for SPSS and SAS [Computer Software]. 2019. Available online: https://www.processmacro.
org/index.html (accessed on 27 January 2022).

Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach, 2nd ed.; Guilford:
New York, NY, USA, 2018.

Osatuyi, B.; Turel, O. Tug of war between social self-regulation and habit: Explaining the experience of momentary social media
addiction symptoms. Comput. Hum. Behav. 2018, 85, 95-105. [CrossRef]

Twenge, ] M.; Spitzberg, B.H. Declines in non-digital social interaction among Americans, 2003-2017. J. Appl. Soc. Psychol. 2020,
50, 363-367. [CrossRef]


http://doi.org/10.1111/spc3.12088
http://doi.org/10.1037/a0024758
http://doi.org/10.1037/0033-2909.117.3.497
http://doi.org/10.1016/j.chb.2011.10.012
http://doi.org/10.1111/j.1083-6101.2008.01429.x
http://doi.org/10.1037/a0022407
http://doi.org/10.3390/ijerph16111984
http://www.ncbi.nlm.nih.gov/pubmed/31167457
http://doi.org/10.5817/CP2019-1-4
http://doi.org/10.1007/s10826-016-0401-1
http://www.ncbi.nlm.nih.gov/pubmed/27375346
http://doi.org/10.1371/journal.pone.0189986
http://doi.org/10.1037/a0032359
http://doi.org/10.1016/j.chb.2017.05.041
http://doi.org/10.1016/j.paid.2018.10.038
http://doi.org/10.1177/0894439319857079
http://doi.org/10.1016/j.chb.2016.09.031
http://doi.org/10.1177/0020764020978434
http://doi.org/10.1016/j.chb.2018.12.020
http://doi.org/10.3389/fpsyg.2021.677906
http://www.ncbi.nlm.nih.gov/pubmed/34326797
http://doi.org/10.1007/s11031-014-9450-1
http://doi.org/10.1037/adb0000160
http://doi.org/10.1177/014662167700100306
http://doi.org/10.1177/0164027504268574
http://www.ncbi.nlm.nih.gov/pubmed/18504506
http://doi.org/10.1136/bmj.e509
https://www.processmacro.org/index.html
https://www.processmacro.org/index.html
http://doi.org/10.1016/j.chb.2018.03.037
http://doi.org/10.1111/jasp.12665

Int. |. Environ. Res. Public Health 2022, 19, 4621 14 of 14

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Rosen, L.D.; Cheever, N.A ; Carrier, L.M. iDisorder: Understanding Our Obsession with Technology and Overcoming Its Hold on Us;
Macmillan: New York, NY, USA, 2012.

Rosen, L.D.; Carrier, L.M.; Miller, A.; Rokkum, J.; Ruiz, A. Sleeping with technology: Cognitive, affective, and technology usage
predictors of sleep problems among college students. Sleep Health 2016, 2, 49-56. [CrossRef]

Pinker, S. The Village Effect: How Face-to-Face Contact Can Make Us Healthier and Happier; Vintage Canada: Toronto, ON,
Canada, 2015.

Oulasvirta, A.; Rattenbury, T.; Ma, L.; Raita, E. Habits make smartphone use more pervasive. Pers. Ubiquitous Comput. 2012, 16,
105-114. [CrossRef]

Clements, J.A.; Boyle, R. Compulsive technology use: Compulsive use of mobile applications. Comput. Hum. Behav. 2018, 87,
34-48. [CrossRef]

Kloos, N.; Trompetter, H.R.; Bohlmeijer, E.T.; Westerhof, G.]. Longitudinal associations of autonomy, relatedness, and competence
with the well-being of nursing home residents. Gerontologist 2019, 59, 635-643. [CrossRef] [PubMed]

Mackson, S.B.; Brochu, PM.; Schneider, B.A. Instagram: Friend or foe? The application’s association with psychological well-being.
New Media Soc. 2019, 21, 2160-2182. [CrossRef]

Cheng, C.; Cheung, M.W.L.; Wang, H.Y. Multinational comparison of internet gaming disorder and psychosocial problems versus
well-being: Meta-analysis of 20 countries. Comput. Hum. Behav. 2018, 88, 153—-167. [CrossRef]

Cheng, C.; Cheung, M.W.L.; Montasem, A.; International Network of Well-Being. Explaining differences in subjective well-being
across 33 nations using multilevel models: Universal personality, cultural relativity, and national income. J. Personal. 2016, 84,
46-58. [CrossRef]

Sariyska, R.; Lachmann, B.; Cheng, C.; Gnisci, A.; Kaliszewska-Czeremska, K.; Laconi, S.; Zhong, S.; Toraman, D.; Montag, C. The
motivation for facebook use—Is it a matter of bonding or control over others?: Evidence from a cross-cultural study. J. Individ.
Differ. 2019, 40, 26-35. [CrossRef]

Cheng, C.; Wang, H.-y.; Chan, L. Multiple forms of mass anxiety in Coronavirus Disease-2019 pandemic. J. Affect Disord 2021, 291,
338-343. [CrossRef]

Chodkiewicz, J.; Miniszewska, J.; Krajewska, E.; Bilifiski, P. Mental Health during the Second Wave of the COVID-19 Pandemic—
Polish Studies. Int. J. Environ. Res. Public Health 2021, 18, 3423. [CrossRef]

Killgore, W.D.S.; Cloonan, S.A.; Taylor, E.C.; Dailey, N.S. Mental health during the first weeks of the COVID-19 pandemic in the
United States. Front. Psychiatry 2021, 12, 535. [CrossRef]

Posel, D.; Oyenubi, A.; Kollamparambil, U. Job loss and mental health during the COVID-19 lockdown: Evidence from South
Africa. PLoS ONE 2021, 16, €0249352. [CrossRef] [PubMed]

Tahara, M.; Mashizume, Y.; Takahashi, K. Mental health crisis and stress coping among healthcare college students momentarily
displaced from their campus community because of COVID-19 restrictions in Japan. Int. . Environ. Res. Public Health 2021,
18, 7245. [CrossRef] [PubMed]

Ying, W.; Cheng, C. Public emotional and coping responses to the COVID-19 infodemic: A review and recommendations. Front.
Psychiatry 2021, 12, 755938. [CrossRef] [PubMed]

Cheng, C.; Tang, C.S. The psychology behind the masks: Psychological responses to the severe acute respiratory syndrome
outbreak in different regions. Asian J. Soc. Psychol. 2004, 7, 3-7. [CrossRef]

Ebrahimi, O.V.; Hoffart, A.; Johnson, S.U. Physical distancing and mental health during the COVID-19 pandemic: Factors
associated with psychological symptoms and adherence to pandemic mitigation strategies. Clin. Psychol. Sci. 2021, 9, 489-506.
[CrossRef]


http://doi.org/10.1016/j.sleh.2015.11.003
http://doi.org/10.1007/s00779-011-0412-2
http://doi.org/10.1016/j.chb.2018.05.018
http://doi.org/10.1093/geront/gny005
http://www.ncbi.nlm.nih.gov/pubmed/29529210
http://doi.org/10.1177/1461444819840021
http://doi.org/10.1016/j.chb.2018.06.033
http://doi.org/10.1111/jopy.12136
http://doi.org/10.1027/1614-0001/a000273
http://doi.org/10.1016/j.jad.2021.05.034
http://doi.org/10.3390/ijerph18073423
http://doi.org/10.3389/fpsyt.2021.561898
http://doi.org/10.1371/journal.pone.0249352
http://www.ncbi.nlm.nih.gov/pubmed/33784339
http://doi.org/10.3390/ijerph18147245
http://www.ncbi.nlm.nih.gov/pubmed/34299694
http://doi.org/10.3389/fpsyt.2021.755938
http://www.ncbi.nlm.nih.gov/pubmed/34970164
http://doi.org/10.1111/j.1467-839X.2004.00130.x
http://doi.org/10.1177/2167702621994545

	Introduction 
	Prevalence of Social Media Addiction during COVID-19 Pandemic 
	Relatedness Needs as Behavioural Motives and Experiential Requirements 
	Relatedness Needs as Behavioural Motives of Social Media Addiction 
	Relatedness Needs as Experiential Requirements of Social Media Addiction 


	Materials and Methods 
	Study Sample 
	Measures 
	Procedures 
	Statistical Analyses 

	Results 
	Descriptive Statistics 
	Mediation Analysis for Model Testing 

	Discussion 
	Relatedness Needs as Behavioural Motives of Social Media Addiction 
	Research and Practical Implications 
	Study Limitations and Research Directions 

	Conclusions 
	References

