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The popularity of online social media in recent years has not only brought information
and social convenience to people’s lives, but has also given rise to many problems,
among which social media addiction (SMA) has become a concern of many scholars
and experts. Past research has shown that regular exercise (REx) can have many health
benefits for the body, so numerous scholars and experts believe that this may be one
possible strategy for reducing the health effects of online community addiction and
Internet use (IU). Therefore, this study adopted a secondary data research approach
to explore and predict the effect of age on social media use and personal health, and
therefore included age as a control variable to investigate whether the intervention of REX,
excluding the effect of age, moderates the effect of SMA on IU and on perceived health
(PH). The participants of this study were adults aged 18 years or older in Taiwan, using the
2019 “Survey Research Data Archive,” Vol. 7, No. 5 data. A total of 1,933 questionnaires
were retrieved, and after elimination of invalid responses, 1,163 data were analyzed
using Partial Least Squares Structural Equation Modeling, PLS-SEM. The results were as
follows: (1) SMA positively affected IU, (2) SMA could negatively affect PH, (3) there was
no statistical effect of lU on PH, (4) SMA did not indirectly affect PH through U, (5) REx
had a moderating effect on SMA and IU, and (6) REx did not regulate the effect of SMA
on PH. First, from these results, it is clear that the negative health effects of SMA may
not be simply due to prolonged IU. Secondly, while it is true that the moderating effect
for people with low levels of SMA can reduce U, for people with high levels of SMA,
the moderating effect of REx becomes a catalyst for increased Internet usage behavior.
Finally, we draw conclusions based on the results of the study and propose directions
and recommendations for follow-up research.
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INTRODUCTION

In the Web 2.0 era, websites have evolved from passive browsing
to a sharing and participation framework, and the focus of
website management has shifted to community development.
Traditionally, a community is defined as a group of people who
are willing to get together or take on a common responsibility
(1). Today’s social media are platforms created in the virtual
world of the Internet which allow users to freely create their
own unique accounts, discuss, share, and exchange information
in this cyberspace via text, images, audio, and video (2, 3). The
rise of online social media has thus created a different mode of
interpersonal interaction than traditional ones, and the use of
social media sites has become one of the most popular social
behaviors today (4). The most common social media in the
world today are Facebook, Instagram, Twitter, and Snapchat
(5). Taiwan’s use of social media is also similar to that of
other countries. In the Taiwan Internet Report in 2020, the top
three social media platforms were Facebook (94.2%), Instagram
(39.2%), and Twitter (6.4%) (6).

The hierarchy of needs theory (Maslow’s hierarchy of needs)
(7) suggests that people have social needs, and one of the key
factors affecting the basic need for emotion and belonging is
interpersonal communication (8). One of the main functions of
social media is to build interpersonal interaction networks of
personal relationship resources (9); therefore, the use of social
media can bring users a sense of social connection, access to
information, enhancement of their emotions, and motivation
(10, 11), it can improve self-esteem and quality of life (12), and
it can even inspire people to lead social movements (13). The use
of online communities has become an important part of daily life
(14, 15).

Although social media are an important window into
the outside world (16) and provide many conveniences for
networking and social relationship building, the use of social
media can also have many negative effects (10). Social media
addiction (SMA) is the result of excessive use of the Internet.
Studies have found that SMA is associated with increased use
of electronic devices, cell phones, the Internet (17-20), more
sedentary time (20), poor sleep quality (21, 22), lower physical
activity (17, 18, 23, 24), rise in BMI value (25), negative health
effects (19, 26), poor mental health status (e.g., anxiety and
depression) (22, 25), distant family relationships (17), and low
academic performance (12, 25). Therefore, SMA has a great
impact on individuals’ physiology, psychology, and life, and
online SMA has become a serious health problem for people
around the world (9, 17, 27).

Regular exercise (REx) or continuous physical activity can
have many health benefits for the body, such as improving sleep
quality, improving executive brain function, reducing symptoms
of depression, reducing anxiety, improving the quality of people’s
daily lives, and improving the physical function of people of all
ages so they can live each day energetically (28). In addition
to the health benefits of REx, previous studies have found a
negative relationship between social network addiction and REx
(17, 18, 23). Improving social network addiction is difficult,
as medication may have side effects that affect health, and

psychotherapy is difficult to design for specific cases (29). This
is why REx has been considered by many to be one of the
more viable options for improving people’s online social media
addiction (29-32).

Although scholars believe that exercise is one of the possible
solutions to improve SMA, there is relatively little empirical
research and little attention has been paid to how the use of REx
affects SMA and its impact on perceived health (PH) (17, 20, 26,
33). In addition, previous studies on social media addiction has
less concern for adults in the general society. However, in fact,
most teenagers are still students in school, their social circles are
homogeneous, and the frequency and time of social media use by
minors are subject to a certain degree of control and supervision
by parents or school teachers (34, 35). On the contrary, adults are
not subject to the above restrictions, have a wider social circle,
and use the Internet more freely, so there is still a need to pay
attention to the problem of adult Internet addiction. Finally,
based on the above, the purpose of this study is to investigate
whether REx among adults in general society moderates the
relationship between SMA, Internet use (IU), and PH.

Social Media Addiction

Social media have emerged as a new application due to the
development of Internet technology, so in order to understand
SMA, we need to start by understanding internet addiction. After
about 1995, the topic of Internet addiction began to be noticed
by scholars and experts, mostly from the traditional viewpoint of
addictive disorders. Goldberg (36) was one of the first scholars to
focus on this phenomenon. He used the term internet addiction
disorder and proposed seven criteria for determining it, which led
to the common use of the term “addiction” in subsequent studies.
However, some scholars have begun to reflect that the use of the
word “addiction” tends to give the impression of being labeled as
a disease and creates prejudice (37). Therefore, some scholars use
other similar terms such as pathological IU (38-40), problematic
IU (41-43), and compulsive IU (44, 45).

Due to the many related terms mentioned above, and in
order to avoid confusion, this study uses the more common
term SMA, with reference to Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) measures of substance or behavioral
addiction and characteristics of social media overuse (46-48).
From the health, psychological and behavioral aspects of the
general public were selected to better fit the definition of
this study, SMA was defined as a variety of adverse physical
and psychological reactions or inappropriate social behaviors
resulting from excessive use of various types of social networking
media by community members.

Internet Use

Social media allow users to freely socialize, circulate information,
entertain, spend time, relax, make friends, pay attention, learn
about others, or seek status for themselves on the Internet (4, 49,
50). Due to the wide range of network usage, researchers have
proposed the Technology Acceptance Model, TAM, in the field of
information systems (51-53), which has been applied to related
studies such as social media usage by medical professionals (54)
and Facebook usage behavior (55). Therefore, IU in this study
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refers to the use of Internet-mediated services or behaviors that
users need to apply, whether at work or leisure, for example,
using social networking sites, communication software, buying
and selling things online, doing business or working, playing
games together, and sharing videos.

Perceived Health

The World Health Organization (56) defines health as not only
the absence of disease, but also the physical, psychological,
and social integrity and well-being of the individual. However,
in epidemiological and gerontological studies, objective
physiological and biochemical indicators were traditionally used
to assess the health of individuals until 1982, when scholars
Mossey and Shapiro (57) proposed a similar approach to self-
assessment of health. For example, how do you feel about your
health compared to people of the same age? Or how would you
rate your health? This self-perceived level of health is used to
predict mortality in older people. Although self-conscious health
measures may not be as accurate as objective physiological and
biochemical indicators, they do provide an alternative and more
convenient way to assess one’s health status. This method is still
widely used in many research studies (58-60). Therefore, PH
in this study mainly refers to the individual’s awareness of their
physical health status, which includes subjective and objective
evaluation of their own physical and mental health, and adopts
the viewpoint of self-comparison of changes in their health at
different points in time.

Regular Exercise

It is well-known that regular physical activity (exercise) is
beneficial for physical and mental health (61, 62), reduces the
risk of many chronic diseases such as hyperglycemia and lipids
(63), promotes social engagement and improves self-estimated
well-being (64), and can increase health literacy, develop healthy
lifestyles, and improve obesity and depression-related problems
(65). Therefore, REx is an important key factor in the prevention
of many diseases (66). Current recommendations for weekly
exercise state that all healthy adults over the age of 18 should
have at least 150-300 min of moderate-intensity aerobic exercise
or 75-150 min of high-intensity aerobic exercise per week (67).
In addition, weight training should be performed at least 2 days
per week to maintain or increase muscle strength and endurance.
REx in this study refers to a regular number of exercises per week
that has been maintained for a period of time.

RESEARCH METHODS

Research Hypotheses

The Relationship Between Social Media Addiction,
Internet Use, and Perceived Health

According to the definition of health by The World Health
Organization (56), we can divide health into psychological and
physiological aspects. Previous studies have found health effects
of social media addiction such as: poor mental health (e.g.,
anxiety and depression) (22, 25), fear of missing out (FOMO)
(68), which are among the effects on psychological health

dimensions (69-71). The physiological health effects of social
media addiction (SMA) are partially associated with prolonged
Internet use (17-20), such as: decreased physical activity (17, 18,
20, 23, 24), e.g., more sedentary time (20). In other words, there
are two main ways in which social media addiction affects health:
one directly affects mental health, and the other affects physical
health through outward Internet use.

Some scholars believe that excessive use of social media,
or even compulsive-like social media use, in such extreme
situations may produce similar results to those of past traditional
substance addictions (68). While social media users can be
divided into two types according to their behaviors: active
participation and passive participation (72). Active participation
refers to behaviors that enhance communication and information
generation, such as status updates, check-ins, messages, and so
on. Passive participation refers to passive information browsing
behavior that lacks the purpose of communication, such as
viewing information on the Internet and browsing information
in friends circles (72). In order to make the social network
more active, the overall design of social media platforms is
to allow users to share continuously. In order to attract the
attention of others and increase the exposure or viewing rate
among friends, users will inevitably need to like, update posts,
check-in, and create stories from time to time, and increase the
richness and topicality of issues in the community through their
active sharing behavior. In other words, the entire social media
framework is based on the sharing and participation behavior of
users (73).

According to Pervin (74) Person Environment fit theory,
which emphasizes the degree of fit between individuals and their
environment, the higher the interaction between people and their
environment, the higher the satisfaction and the lower the stress
in life. From this theoretical point of view, we can consider
online social media as a virtual society. When social users want
to integrate and match this social media world, they are bound
to behave in accordance with the rules and expectations of this
environment. When people with a high level of SMA want to
be more integrated, they will engage in more behaviors than the
average person, regardless of the type of engagement behavior
(active, passive) or the type of device (phone, tablet, or computer)
they use, which is ultimately reflected in their external use of the
Internet. When using the Internet for too long, it is most often
accompanied by health problems such as eye fatigue, anger, and
sleep disorders (75). Sedentary and physically inactive lifestyles
have many negative health effects (20). Therefore, this study
suggests that there are two pathways by which SMA affects PH.
The higher the level of SMA, in addition to the original effect on
mental health; social media users increase their online behavior
to adapt to the social media environment to which they belong,
and this process in turn has an effect on physical health. Based on
the above, the hypotheses are proposed as follows:

H;: Social media addiction has an effect on Internet use.

Hj: Social media addiction has an effect on perceived health.

Hj: Internet use has an effect on perceived health

Hy: Social media addiction has an indirect effect on perceived
health through Internet use.
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The Moderating Effect of Regular Exercise
Intervention

Many studies have confirmed the negative relationship between
regular exercise and SMA (17, 18, 23). In the psychological
perspective, social media addiction is often accompanied
by impulsivity, depression, anxiety, and obsessive-compulsive
disorder (76). In addition to the physical benefits of exercise,
Csikszentmihalyi (77) proposed the idea of “flow experience,’
which means that when the participant concentrates on the
activity, it will produce a subjective and temporary experience of
multiple feelings such as oblivion, smoothness, and joy (78-80).
Therefore, exercise can reduce depression, anxiety, and anger,
and improve mood (81).

From the physiological perspective, neurobiological and
neuropsychological studies found that Internet addiction leads
to neurostructural changes that reduce the activity of the
dopaminergic system and limit neurocognitive function, whereas
regular exercise can reduce SMA by moderating the central and
autonomic nervous systems (29). It is clear from the above
that exercise can improve SMA and promote health through
many different biopsychological mechanisms. Therefore, many
scholars believe that exercise can improve the symptoms
associated with social media addiction (29-32).

Based on this, we can imagine that the more people exercise
regularly each week, the less time and opportunities they have
to use the Internet than people who do not exercise regularly; the
many benefits of regular exercise, such as improved psychological
and physiological health, may also change the impact of SMA
on PH. Therefore, this study hypothesized that regular exercise
could moderate the effects of SMA on IU and SMA on PH. Based
on this, the hypotheses of this study are as follows:

Hs: Regular exercise moderates the effect of social media
addiction on Internet use.

He: Regular exercise moderates the effect of social media
addiction on perceived health.

Effect of Age

Many factors are known to influence social media addiction
and health, such as physical factors (age, gender), social factors
(frequency of use, need for social media), and psychological
factors (stress, empathy, responsibility, depression, and social
support) (82). This study was conducted with adults over the age
of 18, spanning multiple groups such as young people, young
adults, and older adults. It is known from previous studies that
the older a person is, the more likely he or she is to have
health problems, and the older the age, the less the Internet use
(83, 84). Therefore, in order to reduce the bias caused by different
generations, age was used as a control variable in this study to
control for the effect of age in order to obtain a result excluding
the effect of age.

Research Model

Based on the theoretical framework of hierarchy of needs theory
(7) and the person environment fit theory (74), this study
constructed a research model. First, this study included “age” as a
control variable, and then after excluding the effect of age, the
hypothesized relationships among the variables SMA, IU, and
PH were tested. Second, the moderating effect of the interaction
between REx and SMA by using REx to moderate the relationship
between SMA on IU and PH was tested. This study proposed six
hypotheses and constructed a research model which can be seen
in Figure 1.

REX

H2

FIGURE 1 | Research model. Age is a controlled variable.

H4a : SMA—IU—PH
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Research Procedure

The Taiwan Social Change Survey (TSCS) in Taiwan is an
annual survey conducted by the Ministry of Science and
Technology since 1990, in which two independent questionnaires
are conducted, in which a rigorous sampling is conducted on
the current distribution of Taiwan’s population, with very diverse
issues, such as technology and risk, social inequality, work and
life, religion, health, and leisure life. Up to now, 66 surveys have
been accumulated, and the data obtained have been provided to
the academic community for research and analysis at no cost.
In the 2019, Taiwan Social Change Survey (Round 7, Year 5):
Technology and Risk Society (85), the data are consistent with
the topic of this study. The TSCS is a very rigorous sampling and
distribution of samples throughout Taiwan make it very suitable
for secondary data researchers to conduct research and analysis.
Therefore, this study conducted a secondary data analysis.

The survey data used in this study are based on the population
of adults aged 18 years or older in Taiwan, and the population
ratios of each stratum were projected from July 2019 to February
2020 based on the 2018 demographic data of the Department of
Household Registration, using a stratified three-stage sampling
method. Except for the East Taiwan region, where a two-stage
sampling method was adopted due to the large difference in
population distribution, in all other regions, the first tier was
drawn for “rural urban areas,” followed by “villages,” and finally
“people;” so that each person in the parent body had a non-zero
chance of being selected, and each selected case was irreplaceable.
A total of 1,933 questionnaires were successfully completed in a
total of 130 villages sampled throughout Taiwan.

Measurements

As mentioned earlier, SMA, IU, and PH are the three main
variables of this study. “Age” was used as a control variable
in the demographic variables, and after excluding the effect of
age, “REx” was used as a moderating variable to investigate the
exercise intervention. The summary of each component variable
is shown in Table 2.

Age

As a control variable to exclude the effect of “age” in this study,
the question was: “When were you born? (year, month, and day).”
The value calculated by subtracting the year of completion from
2019 was used to represent the age of the respondent at the time
of completing the questionnaire, with larger values representing
older respondents. The age range of respondents in this study was
between 18 and 81 years old.

Regular Exercise

This study focused on the moderating variables of the
exercise intervention, using the questions: “Have you exercised
consistently or regularly in the last 3 months? If yes, how many
times per week on average?” The higher the number of times
means the more the respondents exercise per week. Respondents
in this study answered from 0 to a maximum of 15 times per week
for “no continuance or REx.”

Social Media Addiction

For this study, the SMA scale was adapted from (9, 46)
with the SMA variable as the main predictor variable in this
study, consisting of five questionnaire items to identify the
psychological distress caused by social media addiction. The main
question asked respondents to recall if they had experienced the
following five scenarios in the past 12 months: “I continuously
want to use social networking sites or communication software,”
“I use social networking sites or communication software to
forget my personal problems,” “I have tried to reduce the time
I spend on social networking sites or communication software,
but I have not succeeded,” “I feel confused or agitated when I
can’t use social networking sites or communication software,” or
“I use social networking sites or communication software too
often, which may have a negative impact on my studies/work.”
The measurement is based on a 5-point Likert scale (1 = very
non-compliant, 2 = mostly non-compliant, 3 = partially non-
compliant, 4 = partially compliant, 5 = mostly compliant, and 6
= very compliant), and the higher the response value, the more
addicted the community is to the network.

Internet Use

For this study, the IU scale was adapted from (54) and (55).
The IU variable was used as the mediator variable in this study,
consisting of three questions to identify observable behaviors
of daily Internet use among individuals. Question 1: “In the
past year, how often did you use social networking sites or
communication software (e.g., Facebook, blogs, YouTube, Line,
Skype, WeChat, etc.) to chat, communicate, play games, or share
videos with others?” The other two questions were: “I often use
the Internet to buy and sell things, do business or work” and “I
often use communication software at work.” The measurement
questions were on a 6-point Likert scale, and the order of the
original questionnaire (1 = several times a day ~ 6 = none of
them) was reordered as: “1 = none of them, 2 = once a month
or less, 3 = two or three times a month, 4 = two or three times a
week, 5 = almost every day, and 6 = several times a day,” where the
higher the score, the more often the respondent uses the Internet.

Perceived Health
Mossey and Shapiro (57) proposed the use of a similar self-
rated health approach to predict health. In this study, PH was
measured by combining physical and psychological aspects and
by self-comparing the changes of PH at different time points.
The PH variable is the outcome variable of the main model
in this study. It is a combination of three observation questions
in which respondents were asked to compare changes in their
“physical health status,” “mental/spiritual health status,” and
“sleep status” over the past year. A 5-point scale was used for the
questions (1 = much worse, 2 = a little worse, 3 = no change, 4
= a little better, and 5 = much better). The higher the score, the
better the PH status.

Pre-test

In this study, 1,933 questionnaires were received and after
rigorously removing 659 invalid data (missing values, skipped
answers), 1,274 valid data remained.
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This study was conducted using the secondary data research
method in two stages, starting with a small portion of data 111
(10%) data in IBM SPSS 24.0 for Windows. We then verified that
the questions were within the designed domains as expected. In
the second stage, the remaining 1,163 (90%) data were verified
with Smart PLS, a more rigorous structural equation modeling
(SEM) with confirmatory factor analysis (CFA), to verify the
hypotheses model, mediation effects, and moderation effects. The
results of the item analysis, reliability analysis, and exploratory
factor analysis of the 111 samples in the pre-test were analyzed
as follows.

Iltem Analysis

For SMA, five questions had critical ratio (CR) values ranging
from 6.76 to 11.10; for IU, three questions had CR values ranging
from 5.55 to 8.45; and for PH, three questions had CR values
ranging from 6.40 to 8.19. All questions had a significant CR-
value > 1.96, which means that each question in this study had
good item discrimination (for details, see Table 1).

Reliability Analysis
DeVellis and Thorpe (86) stated that Cronbach’s alpha is
recommended to be unacceptable when it is below 0.60, the

df = 55, <0.001). The KMO (Kaiser-Meyer-Olkin) sampling
appropriateness value of 0.739 is in line with (88), where a
KMO of between 0.7 and 0.8 is still appropriate (middling)
for factor analysis, indicating the existence of common factors
in this scale. The eigenvalues of 3.26, 2.11, and 1.23 were
extracted using direct oblimin analysis, and three eigenvalues
>1 factor were extracted. Factor 1 consists of SMA1~SMAS5,
a total of five questions, and the factor loadings ranged from
0.42 to 0.84, which is in line with the social media addiction
construct designed in this study. Factor 2 consists of SMA1
and TU1~IU3, a total of four questions, with factor loadings
ranging from 0.41 to 0.90, which is in line with the IU of
this study questionnaire. Factor 3 consisted of four questions
from PHI to PH3, with negative factor loadings ranging from
0.58 to 0.83, in line with the PH of the questionnaire in this
study. However, because of the cross loading between factor
1 and factor 2 for SMAI, it was deleted (for details, see
Table 2).

TABLE 2 | Exploratory factor analysis (N = 111).

Cronbach’s o values for SMA, IU, and PH were 0.75, 0.69, and  ltems M SD Construct
0.77; which is >0.6 recommended standards. According to (87), 1.00 2.00 3.00
a relationship between items should be >0.3. The correlation
between the items SMA2 and SMA5 in SMA was 0.24 which ~ SMA3 2.35 1.49 0.84
was slightly lower than the standard. However, the correlation ~ SMA2 2.32 1.34 0.59
between the questions in all other items was between 0.31 and  SMA4 2.71 1.55 0.51
0.64, which was in line with the recommendation of (87), thatis, = SMA5 1.93 1.18 0.43
>0.3. In summary, the internal consistency of all the components  SMA1 3.65 1.71 0.42 0.41
was met in this study (see Table 1 for details). U2 3.95 1.92 0.90

. U1 5.19 1.07 0.56
Exploratory Factor Analysis U3 5.90 516 0.50
In order to verify whether the questions conformed to the PHo 206 0.74 0.83
expected configuration of the study and that there was no PH3 588 075 077
problem of excessive cross .loading across the conﬁgqration, PH 567 0.83 0.58
an exploratory factor analysis (EFA) was conducted w1th. 111 Eigenvalues 396 511 103
samples. The result§ of the sele.cted .splndle factor algorlt.hm Variance explained 0471 15.50 6.92
and the Promax diagonal rotation in the Bartlett spherical
check showed that the variables were correlated (x> = 325.96,  Values below 0.4 are not displayed.
TABLE 1 | Item and reliability analysis (N = 111).
Construct Item analysis Reliability analysis
Category Frequency (M) Average difference CR Correlation Corrected item-total correlation o
1. SMA
High 35 (2.89~4.97) 1.67~3.00 6.76~11.10 0.24~0.54 0.46~0.56 0.75
Low 37 (1.16~1.97)
2.1U
High 43 (56.00~5.72) 1.21~2.81 5.65~8.45 0.31~0.52 0.44~0.55 0.69
Low 41 (2.20~4.51)
3. PH
High 61 (8.13~3.31) 0.77~1.03 6.40~8.19 0.46~0.64 0.63~0.78 0.77
Low 50 (2.10~2.54)
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RESULTS

After pre-testing to confirm that the constructs had good
reliability and validity, the main study which consisted 1,163 data,
were analyzed by PLS-SEM using Smart PLS, and the results were

as follows.

Participants (Demographic Analysis of the

Main Study)

Among the 1,163 samples analyzed, 513 (44.11%) were females
and 650 (55.89%) were males. To facilitate the understanding
of the “age” distribution, in the descriptive statistics the
results are presented as follows: 276 (23.73%) participants

TABLE 3 | Descriptive analysis (N = 1,163).

Variables Participants (%) Variables Participants (%)
1. Gender 5. Educational level
(0) Female 513 (44.11) (1) Elementary 38 (03.27)
(1) Male 650 (55.89) (2) Middle School 100 (08.60)
2. Age (3) High School 321 (27.60)
(1) 18-29 264 (22.70) (4) College 149 (12.81)
(2) 30-39 276 (23.73) (5) University 4083 (34.65)
(3) 40-49 241 (20.72) (6) Master 135 (11.61)
(4) 50-59 219 (18.83) (7) Doctorate 17 (01.46)
(5) 60-69 133 (11.44) 6. Marital status
(6) 70 and higher 30 (02.58) (1) Single 407 (35.00)
3. Monthly income (NTD) (2) Married 642 (55.20)
(1) 20,000 and Below 209 (17.97) (3) Divorced 69 (05.93)
(2) 20,001~40,000 429 (36.89) (4) Other 45 (03.87)
(3) 40,001~60,000 285 (24.51) 7. REx per week
(4) 60,001~80,000 111 (09.54) (1) O times 584 (50.21)
(5) 80,001~100,000 42 (03.61) (2) 1 times 75 (06.45)
(6) 10,001 and Higher 61 (05.25) (3) 2 times 121 (10.40)
(7) Others 26 (02.24) (4) 3 times 141 (12.12)
4. Occupation (5) 4-6 times 109 (09.37)
(1) Agriculture, Forestry, Fisheries, and Livestock 27 (02.32) (6) 7-9 times 128 (11.01)
(2) Mining and earthwork industry 1(00.09) (7) 10 or more times 5(00.43)
(8) Manufacturing Industry 268 (23.04) 8. Current residence
(4) Electricity and gas supply industry 3 (00.26) (1) Keelung City 32 (02.75)
(5) Water supply and pollution control industry 4 (00.34) (2) Taipei City 157 (13.50)
(6) Construction industry 72 (06.19) (3) New Taipei City 215 (18.49)
(7) Wholesale and Retail 175 (15.05) (4) Taoyuan City 57 (04.90)
(8) Transportation and Storage 53 (04.56) (5) Hsinchu City 23 (01.98)
(9) Accommodation and Catering 89 (07.65) (6) Hsinchu County 49 (04.21)
(10) Information and Communication 36 (03.10) (7) Miaoli County 72 (06.19)
(11) Finance and Insurance 43 (03.70) (8) Taichung City 165 (14.19)
(12) Real Estate 11 (00.95) (9) Changhua County 44 (03.78)
(13) Professional, Scientific, and Technical Services 60 (05.16) (10) Nantou County 3 (00.26)
(14) Service Support 42 (03.61) (11) Yunlin County 15 (01.29)
(15) Public Administration and National Defense; Mandatory Social Security 52 (04.47) (12) Chiayi City 1(00.09)
(16) Education Services 78 (06.71) (13) Chiayi County 5(00.43)
(17) Health Insurance and Social Work Services 57 (04.90) (14) Tainan City 96 (08.25)
(18) Arts, Entertainment and Leisure Services 24 (02.06) (15) Kaohsiung City 121 (10.40)
(19) Other Service Industry 64 (05.50) (16) Pingtung County 16 (01.38)
(20) Other 4 (00.40) (18) Hualian County 31 (02.67)
(19) Yilan County 38 (03.27)
(20) Penghu County 9(00.77)
(21) Other 14 (01.20)
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were 30~39 years old, 264 (22.7%) were 18~29 years old,
241 (20.72%) were 40~49 vyears old, 219 (18.83%) were
50~59 years old, 133 (11.44%) were 60~69 years old, and
30 (2.58%) were 70 years old or over. Participants “REx
per week” is also presented in the descriptive statistics; the
most is no REx (0 times) for 584 participants, accounting
for 50.21%, followed by 141 participants exercising three
times per week, accounting for 12.12%, 7-9 times by 128
participants, accounting for 11.01%, 2 times by 121 participants,
accounting for 10.40%, 4-6 times by 109 participants, accounting
for 9.37%, once by 75 participants, accounting for 6.45%, 5
participants, or 0.43% for more than 10 times. Please refer
to Table3 for the rest of the details of the background
variables: income, work, education, marital status, and place
of residence.

Finally, the remaining 1,163 samples, about 90%, were
analyzed by partial least squares structural equation modeling
(PLS-SEM) for subsequent validation.

After the above steps were verified, the SMA component
was finally identified as SMA2~SMAD5, with four questions, and
the IU component IUI~IU3, with three questions. The PH,
PH1~PH3, consisted of three questions; this formed the source
of the subsequent PLS-SEM analysis.

Construct Reliability and Validity Analysis

Structural equation modeling analysis was suggested by scholars

requirements: (1) the standardized factor loadings are >0.6; (2)
the composite reliability is >0.7; and (3) the average variance
extraction is >0.5. When the above criteria are met, it means that
each component has convergent validity. This study measured:
(1) SMA, (2) 1U, (3) PH, (4) age, and (5) number of exercises
per week, that is, five variables with 12 questions in total. The
results of the analysis showed that the factor loadings of each
question ranged from 0.60 to 0.88, all of which were >0.6; the
reliability of the components ranged from 0.80 to 0.82, which
were all >0.7; and the mean variable extractions ranged from 0.53
to 0.61, which were all >0.5, which met the criteria suggested by
academic experts. In other words, all the variables in this study
had convergent validity (see Table 4 for details).

Construct Discriminant Validity

Discriminant validity analysis was conducted to verify whether
the statistical differences between the different constructs were
achieved by using the AVE method. (90) proposed to use the root
value of average variance extracted (AVE) for each construct. If it
is larger than the two correlation coeflicients of each construct,
it means that the constructs have discriminant validity (see

TABLE 5 | Construct discriminate analysis.

(89) as a two-step analysis. The first stage is to verify that the AVE (1) SMA 2) 1V (3) PH (4 AGE  (5) REx
measurement model is ideal for each potential structure, and
then the second stage is to evaluate the structural model. The  (SMA 053 0.73
study was conducted after confirming the overall model before ~ (@U 0.57 0.29 0.76
the mediation and adjustment validation. In this study, Smart (3 PH 0.61 —0.07 0.05 0.78
PLS software was used, and according to scholars such as (90)  (4)AGE 1.00 —0.31 —0.39 —0.10 1
and (87), a good measurement model needs to meet the following ~ ®)REx ~ 1.00 -0.11 -0.1 0.12 0.02 L
TABLE 4 | Construct reliability and validity analysis.
Construct Items Min/Max M(SD) Kurtosis Skewness FL t CR AVE
1. SMA
SMA2 1/6 2.29 (1.40) —0.09 0.95 0.75 32.22 0.82 0.53
SMA3 1/6 2.48 (1.47) —0.61 0.70 0.72 28.21
SMA4 1/6 2.62 (1.60) -0.85 0.61 0.76 33.17
SMAS5 1/6 1.94 (1.23) 0.84 1.29 0.67 24.70
2.1V
U1 1/6 5.37 (1.01) 5.95 —2.28 0.62 17.58 0.80 0.57
U2 1/6 4.14 (1.87) —-1.17 —0.57 0.85 64.75
U3 1/6 4.23 (2.03) —1.12 -0.77 0.78 37.09
3. Perceived health
PH1 1/5 2.73(0.83) 0.46 0.88 26.53 0.82 0.61
PH2 1/5 2.97 (0.76) 0.24 0.84 30.59
PH3 1/5 2.77 (0.74) —0.02 0.60 8.66
4. Controlled variable
AGE 18/81 42.27 (14.37) —0.85 0.26 1.00 - 1.00 1.00
5. Moderating variable
REx 0/15 1.90 (2.48) 1.25 1.00 - 1.00 1.00
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TABLE 6 | Overall structural model parameter estimation table.

Hypotheses Constructs Model 1 Model 2
B t R? f2 B t R? 2
H1 SMA — U 0.185"* 6.617 0.185 0.038 0.188*** 6.858 0.188 0.039
H2 SMA — PH —0.125" 2.852 0.022 0.014 —0.111** 2.939 0.046 0.011
H3 lU— PH 0.036 1.075 0.001 0.032 0.978 0.001
H4 SMA — IU— PH 0.007 1.048 0.006 0.941
Controlled variable
AGE — U —0.336"** 12.048 0.125 —0.336"* 11.569 0.116
AGE — PH —0.118"* 3.210 0.011 —0.168"** 5.206 0.022
Moderating effect
REx — U 0.019 0.673 0.000
REx — PH 0.158*** 4.621 0.023
Interaction
H5 SMA x REx — U 0.058* 2.333
H6 SMA x REx — PH —0.032 0.991
*p < 0.05, **p < 0.01, **p < 0.001.

REX

.058*
(t=2.333)

-.032
(t=0.991)

L185%**
(t=6.617)

-.125%*
(t=2.852)

=12, I
_(il_z_off)_: Age :
I

i

W
I(t=3'210)

I
I

.036
(t=1.075)

FIGURE 2 | Validation of the research model. Age is a controlled variable.

Table 5). The AVE values were between 0.73 and 0.78, and the
two correlations between the constructs were between —0.39 and
0.29. The minimum value of AVE was 0.73, which is greater
than the maximum correlation between the constructs (—0.39).
Therefore, there was good discriminant validity between the
constructs of this study.

Model Verification

It was further confirmed that the variance inflation factor (VIF)
was between 1.037 and 1.336 for all variables, which is less than
the 3.3 criterion suggested by (91). The standardized root mean
square residual (SRMR) is 0.073, which is less than the SRMR
value of 0.08 as suggested by (92), which is a good criterion
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FIGURE 3 | Moderating effect of regular exercise on social media addiction and internet use.
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FIGURE 4 | The moderating effect of regular exercise on social media addiction and perceived health.
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for model fit. In other words, it means that there was no co-
linearity between the model variables in this study and the fit
was good.

In the structural model verification, the hypothesis validation
was divided into two models. Model 1 was to investigate the

relationship between SMA, IU, and PH after excluding the
influence of age. Model 2 was an adjustment model in which
REx was put into the model to investigate its moderating
effect. The model path coefficients and hypotheses are described
as follows.
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Model 1

Model 1 was the main model, and only the hypotheses H;~Hjy4
between SMA, IU, and PH were tested here. First of all, in the
control variables section, the standardized path coefficient of
“age” for IU was —0.335, t-value 12.048, and p < 0.001 was
significant. The standardized path coefficient of “age” on PH was
—0.118, with a t-value of 3.210 and a significant p < 0.001. In
other words, age did have a controlling effect in the model of this
study. H;: SMA positively affects IU. The standardized regression
coefficient of SMA on IU was 0.185, which was significant (¢
= 6.617, p < 0.001), so hypothesis 1 of this study was valid
and positive. Hy: SMA negatively affects PH. The standardized
regression coeflicient of SMA on PH was —0.125, which was
significant (+ = 2.852, p = 0.004 < 0.01), so hypothesis 2 of
this study was valid and negative. H3: IU had no significant
effect on PH. The standardized regression coefficient of IU on
PH was 0.036, which was not significant (t = 1.075, p = 0.278
> 0.05); therefore, hypothesis 3 of this study was not valid. Hy:
SMA did not indirectly affect conscious health through IU. The
standardized regression coefficient for the effect of SMA on PH
through IU was 0.007, which did not meet the significant level
(t = 1.048, p =0.295 > 0.05), so the hypothesis 4 mediating effect
of this study was not valid (see Table 6 and Figure 2).

Model 2

In model 2, REx per week was included as a moderating effect to
verify hypothesis 5 and how it influences the effect of SMA on
IU. In addition, it examined the moderating effect of SMA on PH
in hypothesis 6. Hs: REx positively moderates the effect of SMA
on IU. The standardized regression coefficient was 0.058 for the
effect of REx on SMA and IU was significant (f = 2.333, p = 0.020
< 0.05); therefore, it is assumed that the effect of Hs moderation
was valid and positive, as can be seen in Figure 3. On the other
hand, in He: the standardized regression coefficient of REx on
SMA and PH was —0.032, which was not significant (¢t = 0.991,
p = 0.322 > 0.05), so the hypothesis of H6 moderation was not
valid in this study, as can be seen in Figures 2-4, and Table 6.

DISCUSSION

This study was conducted to investigate how REx interventions
moderate the effect of SMA on IU and PH. This study constructed
a research model based on Maslow’s hierarchy of needs and the
Person Environment fit theory, and employed a secondary data
research method using data from the 2019 “Survey Research
Data Archive,” Vol. 7, No. 5, with adult citizens aged 18 years or
older in Taiwan. It has been known that physical function and
health gradually decline with age, and that different generations
of people, such as young, old, and older adults, have different
habits of using the Internet. In other words, the results obtained
in this study were more accurate after excluding the effect of age.

Based on the theory of Person Environment fit, this research
successfully constructed a model of SMA on PH in adults. SMA
will positively affect IU. When social media addiction increases
by 1 unit, it will positively increase the use of the Internet by
~0.19 units. This result is consistent with previous studies (17-
20). Moreover, 1 unit of SMA has a negative impact on PH of

about 0.13 units, which is also consistent with previous research
findings (19, 26).

Although many studies in the past have pointed out that
health problems are associated with increased IU (9, 17, 27), there
are also a number of studies that have suggested that social media
addiction has many adverse health effects (19, 26). However, in
this study there were no statistically significant effects on the
health effects of IU, but the effects of IU are both immediate
and caused by prolonged sedentary and inactivity, where health
problems such as eye fatigue, anger, and sleep disturbances (75)
can be improved immediately through a period of time. For IU
to have a more significant and serious impact on health, a longer
period of sedentary and inactive lifestyle is required (20), and
such slow changes over a long period of time may not be clearly
sensed by self-perceived health at times. Therefore, the health
effects of IU alone may not be as direct. In addition, this study
also found that there was no statistically significant effect of SMA
on PH mediated by IU; perhaps this is related to the fact that there
are many factors that affect physical health, and SMA affects a
wide range of health dimensions.

Numerous studies have pointed out that there are many health
benefits from performing regular exercise (28) and some scholars
have suggested that regular exercise can reduce the health effects
of social media addiction (29-32). However, in the empirical data
of this study, regular exercise did not moderate the health effects
of SMA; this result does not negate the health benefits of regular
exercise, but simply means that there is no interaction between
REx and SMA. In other words, the health effects of SMA and
REx are two separate and parallel relationships. It is interesting
to note that one can bring health benefits while the other is a loss
of health, but the two do not affect each other.

Finally, in the past, most scholars thought that the regulation
movement could reduce the use of IU behavior in SMA,
which is a one-way all-or-nothing effect, but it is interesting
to find that the effect may not be the same as we thought it
would be. An interesting finding of this study was that REx
moderates SMA and has a negative effect on the relationship
between SMA and IU. This subtle change in direction varies
in the degree of SMA and helps us to further understand
the possibilities of regular movement intervention strategies.
Therefore, when people’s SMA is low (lower than average),
regular exercise can indeed moderate the reduction of IU
behavior; however, when SMA exceeds the threshold, the effect
will be reversed, and the more regular exercise people have, the
more they will use the Internet. This may be due to the fact
that individuals with SMA have an uncontrollable urge to go
online, or monitoring social media for fear of missing messages,
which is considered to be Compulsive Internet Behavior (76, 93).
The structure of social media is based on the characteristics of
users’ sharing and participation behaviors. In order to increase
their own media content and attract others’ attention, social
media users engage in conspicuous behaviors, frequently using
and disclosing information about their online selves (93). It
seems that REx has become a topic of sharing for addicts, or
is used for online check-ins to increase the buzz, thus creating
the phenomenon that the more you exercise, the more you use
the internet.
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CONCLUSION

Theoretical Implications

The present study successfully applied the Person Environment
fit theory to construct a model of the health effects of
SMA in adults, which has been more commonly applied
in organizational behavior and industrial management. In
addition, the study applied Maslow’s hierarchy of needs
theory, which states that in addition to internally motivated
social needs, people also engage in organizational expectancy
behaviors in order to integrate into an organization or
group. In the diverse and increasingly complex environment
of postmodernism, this theory can be used to explore the
behaviors of more individuals in different environments due to
environmental influences.

Practical Implications

SMA and excessive IU do pose health concerns in a modern
society with advanced Internet technology, and REx can
indeed bring many health benefits. Therefore, in using REx
as a behavior change strategy to improve the health effects
of SMA, first of all, it is necessary to establish a correct
concept of exercise and a clear goal, and the planned exercise
prescription should be in line with the FITT (Frequency,
Intensity, Time, Type) principle of exercise training. Secondly,
different intervention strategies should be given to different
levels of addiction. For example, for low social media addiction,
direct application of appropriate regulation of sports can
reduce their internet usage behavior. For people with deeper
SMA, REx alone may not be enough, and other psychological
support or behavior change strategies are needed to reduce
their TU. Finally, based on the theory of Person Environment
fit, if sports and online virtual communities are combined to
form a sports online community to create a virtual sports
environment, using the characteristics of active sharing and
active participation of social media will help REx become one
of the main concerns of the community. However, in this
circumstance, it may be one of the solutions that can transform
the harm of social media into a powerful positive impact
on health.

Limitations and Future Study

Although the results of this study are valuable, there are some
limitations that should be noted. The main research limitations
are described as follows: First, from the perspective of exercise,
each exercise must reach a fixed time and intensity in order
for the individual to produce exercise benefits. This study used
the frequency of regular exercise per week as a judgment
of the amount of exercise, but there are still differences due
to the different feelings and perceptions of each individual.
Therefore, it is necessary to infer that the effects of all exercise
types have their limitations. Second, since there are many
types of social media and Internet usage behaviors, this study
only selected the more common social media and Internet
usage behaviors as observation variables. Third, although PH
is a convenient tool for measuring one’s own health status,
it cannot achieve the accuracy of physiological indicators,

especially in physiological sub-health states, but psychological
cognition may not be able to feel the physiological changes,
so there are still limitations when inferring the true health of
an individual.

This study uses secondary data and official survey data, and
the sampling is in line with the population distribution in Taiwan,
even if it is low, there is still room for improvement. However,
the research results are somewhat representative of the current
social network usage of adults over the age of 18 in Taiwan. In
addition, R? has led us to discover that SMA may not account for
as many of the health factors that affect the general population
as one might think. Therefore, there may be other influential
factors that have not been included in the representation; thus,
future studies may expand the research model by adding other
factors. This study found that the directional nature of REx to
promote or reduce online behaviors in people with different
levels of SMA varies, but to what extent SMA is considered
high and to what extent it is considered low remains to be
further studied. Finally, wearable devices have become popular in
recent years for behavioral measurements such as regular exercise
measurements, daily sleep hours, and so on. Future studies may
implement wearable devices to record or monitor exercise more
accurately to further clarify the relationship between REx, SMA,
and PH.

DATA AVAILABILITY STATEMENT

The  datasets  presented this  study can be
found in online repositories. The names of the
repository/repositories and accession number(s) can be found at:
doi: 10.6141/TW-SRDA-C00351_2-1.

in

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

FUNDING

This study was supported by the Ministry of Science and
Technology, Taiwan (MOST 107-2627-H-003 -001 -MY5) and
the Higher Education Deep Cultivation Project of National
Taiwan Normal University (NTNU) sponsored by the Ministry
of Education, Taiwan.

ACKNOWLEDGMENTS

The authors would like to thank Ministry of Science and
Technology, Taiwan (MOST 107-2627-H-003 -001 -MY5) and
the Higher Education Deep Cultivation Project of National
Taiwan Normal University (NTNU) sponsored by the Ministry
of Education, Taiwan for their support. Finally the authors would
also like to thank the Academia Sinica Research Center for the
data 2019 Taiwan Social Change Survey (Round 7, Year 5):
Technology and Risk Society available from Survey Research
Data Archive, Academia Sinica.

Frontiers in Public Health | www.frontiersin.org

12

May 2022 | Volume 10 | Article 854532


https://doi.org/10.6141/TW-SRDA-C00351_2-1
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Chen et al.

Moderating Effects of Regular Exercise

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Rothaermel

FT, Sugiyama §S. Virtual internet communities and
commercial success: individual and community-level theory grounded
in the atypical case of TimeZone.com. ] Manag. (2001) 27:297-312.

doi: 10.1177/014920630102700305

. Mieczkowski H, Lee AY, Hancock JT. Priming effects of social media

use scales on well-being outcomes: the influence of intensity and
addiction scales on self-reported depression. Soc Media Soc. (2020)
6:2056305120961784. doi: 10.1177/2056305120961784

. Rozgonjuk D, Sindermann C, Elhai JD, Montag C. Fear of Missing

Out (FoMO) and social medias impact on daily-life and productivity
at work: Do WhatsApp, Facebook, Instagram, Snapchat
Use Disorders mediate that association? Addict (2020)
110:106487. doi: 10.1016/j.addbeh.2020.106487

and
Behav.

. Kircaburun K, Alhabash S, Tosuntag SB, Griffiths MD. Uses and gratifications

of problematic social media use among university students: a simultaneous
examination of the Big Five of personality traits, social media platforms,
and social media use motives. Int ] Ment Health Addict. (2020) 18:525-
47. doi: 10.1007/511469-018-9940-6

. Wegmann E, Oberst U, Stodt B, Brand M. Online-specific fear of

missing out and Internet-use expectancies contribute to symptoms
of Internet-communication disorder. Addict Behav Rep. (2017)
5:33-42. doi: 10.1016/j.abrep.2017.04.001

. Taiwan Network Information Center. 2020 Taiwan Internet Report. (2020).

Available online at: https://report.twnic.tw/2020/assets/download/TWNIC_
TaiwanInternetReport_2020_CH.pdf (accessed October 3, 2021).

. Maslow A, Lewis K. Maslow’s hierarchy of needs. Salenger Incorporated.

(1987) 14:987-9.

. Baumeister RE Leary MR. The need to belong: desire for interpersonal

attachments as a fundamental human motivation. Psychol Bull. (1995)
117:497. doi: 10.1037/0033-2909.117.3.497

. Zivnuska S, Carlson JR, Carlson DS, Harris RB, Harris KJ. Social

media addiction and social media reactions: the implications for job
performance. ] Soc Psychol. (2019) 159:746-60. doi: 10.1080/00224545.2019.15
78725

Carlson JR, Carlson DS, Zivnuska S, Harris RB, Harris KJ. Social

media use in the workplace: a study of dual effects. | Organ
End User Comput. (2016) 28:15-31. doi: 10.4018/JOEUC.201601
0102

Sagioglou C, Greitemeyer T. Facebook’s emotional consequences: why
Facebook causes a decrease in mood and why people still use it. Comput Hum
Behav. (2014) 35:359-63. doi: 10.1016/j.chb.2014.03.003

Liu C, Ma J. Social media addiction and burnout: the mediating roles
of envy and social media use anxiety. Curr Psychol. (2018) 39:1883-
1891. doi: 10.1007/s12144-018-9998-0

Kende A, van Zomeren M, Ujhelyi A, Lantos NA. The social affirmation use
of social media as a motivator of collective action. J Appl Soc Psychol. (2016)
46:453-69. doi: 10.1111/jasp.12375

Rasmussen EE, Punyanunt-Carter N, LaFreniere JR, Norman MS, Kimball
TG. The serially mediated relationship between emerging adults’ social
media use and mental well-being. Comput Hum Behav. (2020) 102:206-
13. doi: 10.1016/j.chb.2019.08.019

Yoon S, Kleinman M, Mertz ], Brannick M. Is social network site usage
related to depression? A meta-analysis of Facebook-depression relations. J
Affect Disord. (2019) 248:65-72. doi: 10.1016/j.jad.2019.01.026

Dempsey AE, O’Brien KD, Tiamiyu ME Elhai JD. Fear of missing
out (FoMO) and mediate relations between social
anxiety and problematic Facebook use. Addict Behav Rep. (2019)
9:100150. doi: 10.1016/j.abrep.2018.100150

Hassan T, Alam MM, Wahab A, Hawlader MD. Prevalence and associated
factors of internet addiction among young adults in Bangladesh. J Egypt Public
Health Assoc. (2020) 95:1-8. doi: 10.1186/542506-019-0032-7

Hosen I, Al Mamun E Sikder MT, Abbasi AZ, Zou L, Guo T, et al. Prevalence
and associated factors of problematic smartphone use during the COVID-
19 pandemic: a Bangladeshi study. Risk Manage Healthc Policy. (2021)
14:3797. doi: 10.2147/RMHP.S325126

rumination

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Junior LJFS, Ribeiro CHT, de Sousa Fortes L, Barbosa BT, da Silva
Neto LV. Smartphone addiction is associated with symptoms of anxiety,
depression, stress, tension, confusion, and insomnia: a cross-sectional and
comparative study with physically and non-physically active adults in self-
isolation during the COVID-19 pandemic. Salud mental. (2021) 44:193-
200. doi: 10.17711/SM.0185-3325.2021.025

Karaca A, Demirci N, Caglar E, Unlu HK. Correlates of Internet
addiction in Turkish adolescents. Child Youth Serv Rev. (2021)
126:106050. doi: 10.1016/j.childyouth.2021.106050

Garett R, Liu S, Young SD. The relationship between social media use
and sleep quality among undergraduate students. Inf Commun Soc. (2018)
21:163-73. doi: 10.1080/1369118X.2016.1266374

Islam MS, Sujan MSH, Tasnim R, Mohona RA, Ferdous MZ, Kamruzzaman
S, et al. Problematic smartphone and social media use among Bangladeshi
college and university students amid COVID-19: the role of psychological
well-being and pandemic related factors. Front Psychiatry. (2021)
12:647386. doi: 10.3389/fpsyt.2021.647386

Boke H. On the health of staff of the provincial directorate of youth
and sports during the COVID-19 epidemic: researching the levels of
physical activity and social media addiction. Prog Nutr. (2021) 23:1-11.
doi: 10.23751/pn.v23iS2.11942

Zagalaz-Sanchez ML, Cachén-Zagalaz ], Sinchez-Zafra M, Lara-Sanchez A.
Mini review of the use of the mobile phone and its repercussion in the deficit of
physical activity. Front Psychol. (2019) 10:1307. doi: 10.3389/fpsyg.2019.01307
Yan H, Zhang R, Oniffrey TM, Chen G, Wang Y, Wu Y, et al. Associations
among screen time and unhealthy behaviors, academic performance, and
well-being in Chinese adolescents. Int J Environ Res Public Health. (2017)
14:596. doi: 10.3390/ijerph14060596

Buda G, Lukosevitiute J, Salé¢iunaite L, Smigelskas K. Possible effects of social
media use on adolescent health behaviors and perceptions. Psychol Rep. (2021)
124:1031-48. doi: 10.1177/0033294120922481

Cemiloglu D, Almourad MB, McAlaney J, Ali R. Combatting digital
addiction: current approaches and future directions. Technol Soc. (2022)
68:101832. doi: 10.1016/j.techsoc.2021.101832

Physical Activity Guidelines Advisory Committee. 2018 Physical Activity
Guidelines Advisory Committee Scientific Report. US Department of Health
and Human Services (2018).

Li SS, Wu QJ, Tang C, Chen ZC, Liu L. Exercise-based interventions for
internet addiction: neurobiological and neuropsychological evidence. Front
Psychol. (2020) 11:1296. doi: 10.3389/fpsyg.2020.01296

Brailovskaia J, Margraf ]. Relationship between depression symptoms, physical
activity, and addictive social media use. Cyberpsychol Behav Soc Netw. (2020)
23:818-22. doi: 10.1089/cyber.2020.0255

Brailovskaia J, Strose E, Schillack H, Margraf J. Less Facebook use-More well-
being and a healthier lifestyle? An experimental intervention study. Comput
Hum Behav. (2020) 108:106332. doi: 10.1016/j.chb.2020.106332

Zeeni N, Doumit R, Abi Kharma J, Sanchez-Ruiz MJ. Media, technology use,
and attitudes: associations with physical and mental well-being in youth with
implications for evidence-based practice. Worldviews Evid Based Nurs. (2018)
15:304-12. doi: 10.1111/wvn.12298

Abbasi GA, Jagaveeran M, Goh Y-N, Tariq B. The impact of type of content
use on smartphone addiction and academic performance: physical activity as
moderator. Technol Soc. (2021) 64:101521. doi: 10.1016/j.techs0c.2020.101521
Charmaraman L, Lynch AD, Richer AM, Grossman JM. Associations of early
social media initiation on digital behaviors and the moderating role of limiting
use. Comput Hum Behav. (2022) 127:107053. doi: 10.1016/j.chb.2021.107053
Trag Z, Oztemel K. Examining the relationships between Facebook
intensity, fear of missing out, smartphone addiction. Addicta. (2019) 6:91-
113. doi: 10.15805/addicta.2019.6.1.0063

Goldberg 1. Internet Addiction Disorder. (1996). Retrieved from:
www.psycom.net/iadcriteria.html (accessed January 2, 2022).

Wallace P. The Psychology of the Internet. Cambridge: Cambridge University
Press (2015).

Davis RA. A cognitive-behavioral model of pathological Internet use. Comput
Hum Behav. (2001) 17:187-95. doi: 10.1016/S0747-5632(00)00041-8

Lei L, Yang Y. The development and validation of adolescent pathological
Internet use scale. Acta Psychol Sin. (2007) 39:688-96. doi: 10.1037/t53624-000

Frontiers in Public Health | www.frontiersin.org

13

May 2022 | Volume 10 | Article 854532


https://www.timezone.com/
https://doi.org/10.1177/014920630102700305
https://doi.org/10.1177/2056305120961784
https://doi.org/10.1016/j.addbeh.2020.106487
https://doi.org/10.1007/s11469-018-9940-6
https://doi.org/10.1016/j.abrep.2017.04.001
https://report.twnic.tw/2020/assets/download/TWNIC_TaiwanInternetReport_2020_CH.pdf
https://report.twnic.tw/2020/assets/download/TWNIC_TaiwanInternetReport_2020_CH.pdf
https://doi.org/10.1037/0033-2909.117.3.497
https://doi.org/10.1080/00224545.2019.1578725
https://doi.org/10.4018/JOEUC.2016010102
https://doi.org/10.1016/j.chb.2014.03.003
https://doi.org/10.1007/s12144-018-9998-0
https://doi.org/10.1111/jasp.12375
https://doi.org/10.1016/j.chb.2019.08.019
https://doi.org/10.1016/j.jad.2019.01.026
https://doi.org/10.1016/j.abrep.2018.100150
https://doi.org/10.1186/s42506-019-0032-7
https://doi.org/10.2147/RMHP.S325126
https://doi.org/10.17711/SM.0185-3325.2021.025
https://doi.org/10.1016/j.childyouth.2021.106050
https://doi.org/10.1080/1369118X.2016.1266374
https://doi.org/10.3389/fpsyt.2021.647386
https://doi.org/10.23751/pn.v23iS2.11942
https://doi.org/10.3389/fpsyg.2019.01307
https://doi.org/10.3390/ijerph14060596
https://doi.org/10.1177/0033294120922481
https://doi.org/10.1016/j.techsoc.2021.101832
https://doi.org/10.3389/fpsyg.2020.01296
https://doi.org/10.1089/cyber.2020.0255
https://doi.org/10.1016/j.chb.2020.106332
https://doi.org/10.1111/wvn.12298
https://doi.org/10.1016/j.techsoc.2020.101521
https://doi.org/10.1016/j.chb.2021.107053
https://doi.org/10.15805/addicta.2019.6.1.0063
http://www.psycom.net/iadcriteria
https://doi.org/10.1016/S0747-5632(00)00041-8
https://doi.org/10.1037/t53624-000
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Chen et al.

Moderating Effects of Regular Exercise

40. Zhang M, Bian Y. An analysis of the brain structures underlying the 61. Gust CJ, Bryan AD. Impact of videos targeting intrinsic versus extrinsic
link between pathological Internet use and anxiety. Addict Behav. (2020) motivation on exercise experience and effort. Int J Sport Exerc Psychol. (2021)
112:106632. doi: 10.1016/j.addbeh.2020.106632 1-17. doi: 10.1080/1612197X.2021.2003419

41. Kirdly O, Potenza MN, Stein DJ, King DL, Hodgins DC, Saunders 62. Nalla S, Huang K, Spangenberg J, Chen L, Jayabalan P. The demographic and
JB, et al. Preventing problematic internet use during the COVID- disability characteristics of individuals who regularly attend an urban adaptive
19 pandemic:  consensus guidance. Compr  Psychiatry.  (2020) fitness center: an observational study. PM R. (2021). doi: 10.1002/pmr;j.12720
100:152180. doi: 10.1016/j.comppsych.2020.152180 [Epub ahead of print].

42. Shapira NA, Goldsmith TD, Keck PE Jr, Khosla UM, McElroy SL. Psychiatric 63. Pourtaghi G, Bidel H, Madvari RE Akhondikalour M, Samadi M. Effect of
features of individuals with problematic internet use. J Affect Disord. (2000) regular physical activity on metabolic parameters and anthropometric indices
57:267-72. doi: 10.1016/S0165-0327(99)00107-X in obese military personnel: a quasi-experimental study. Turk ] Endocrinol

43. Stead H, Bibby PA. Personality, fear of missing out and problematic internet Metab. (2021) 25:361-9. doi: 10.25179/tjem.2021-82847
use and their relationship to subjective well-being. Comput Hum Behav. 64. Szychowska A, Drygas W. Physical activity as a determinant of
(2017) 76:534-40. doi: 10.1016/j.chb.2017.08.016 successful aging: a narrative review article. Aging Clin Exp Res. (2021)

44. Meerkerk G-J, Van Den Eijnden RJ, Vermulst AA, Garretsen HF. The 1-6. doi: 10.1007/s40520-021-02037-0
compulsive internet use scale (CIUS): some psychometric properties. 65. Chu-Ko F, Chong ML, Chung CJ], Chang CC, Liu HY, Huang LC.
Cyberpsychol Behav. (2009) 12:1-6. doi: 10.1089/cpb.2008.0181 Exploring the factors related to adolescent health literacy, health-

45. Van der Aa N, Overbeek G, Engels RC, Scholte RH, Meerkerk G-J, Van promoting lifestyle profile, health status. BMC Public Health. (2021)
den Eijnden RJJM. Daily and compulsive internet use and well-being in 21:2196. doi: 10.1186/s12889-021-12239-w
adolescence: a diathesis-stress model based on big five personality traits. ]~ 66. Arroyo JAM, Cambronero JR, Vargas LFA. Acute physiological response
Youth Adolesc. (2009) 38:765. doi: 10.1007/s10964-008-9298-3 to exercising with a piece of home equipment. Retos. (2022) 43:544-

46. Andreassen CS, Torsheim T, Brunborg GS, Pallesen S. Development 9. doi: 10.47197/retos.v43i0.79860
of a Facebook addiction scale. Psychol Rep. (2012) 110:501- 67. Piercy KL, Troiano RP, Ballard RM, Carlson SA, Fulton JE, Galuska DA, et
17. doi: 10.2466/02.09.18.PR0.110.2.501-517 al. The physical activity guidelines for Americans. JAMA. (2018) 320:2020-

47. Monacis L, De Palo V, Griffiths MD, Sinatra M. Social networking 8. doi: 10.1001/jama.2018.14854
addiction, attachment style, and validation of the Italian version of the 68. Kuss DJ, Griffiths MD. Social networking sites and addiction:
Bergen Social Media Addiction Scale. J Behav Addict. (2017) 6:178- ten lessons learned. Int ] Environ Res Public Health. (2017) 14:
86. doi: 10.1556/2006.6.2017.023 311. doi: 10.3390/ijerph14030311

48. Spitzer RL, Gibbon ME, Skodol AE, Williams JB, First MB. DSM-IV Casebook: 69. Lin CY, Namdar P, Griffiths MD, Pakpour AH. Mediated roles of generalized
A Learning Companion to the Diagnostic and Statistical Manual of Mental trust and perceived social support in the effects of problematic social media
Disorders. American Psychiatric Association (1994). use on mental health: a cross-sectional study. Health Expect. (2021) 24:165-

49. Alhabash S, Ma M. A tale of four platforms: Motivations and uses of Facebook, 73. doi: 10.1111/hex.13169
Twitter, Instagram, and Snapchat among college students? Soc Media Soc. 70. O'Reilly M, Dogra N, Whiteman N, Hughes ], Eruyar S, Reilly P.
(2017) 3:1-13. doi: 10.1177/2056305117691544 Is social media bad for mental health and wellbeing? Exploring the

50. Khan ML. Social media engagement: what motivates user participation perspectives of adolescents. Clin Child Psychol Psychiatry. (2018) 23:601-
and consumption on YouTube? Comput Hum Behav. (2017) 66:236— 13. doi: 10.1177/1359104518775154
47. doi: 10.1016/j.chb.2016.09.024 71. Throuvala MA, Griffiths MD, Rennoldson M, Kuss DJ. Perceived challenges

51. Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of and online harms from social media use on a severity continuum: a qualitative
information technology. MIS Q. (1989) 13:319-40. doi: 10.2307/249008 psychological stakeholder perspective. Int ] Environ Res Public Health. (2021)

52. Lee Y, Kozar KA, Larsen KR. The technology acceptance model: past, present, 18:3227. doi: 10.3390/ijerph18063227
and future. Commun Assoc Inf Syst. (2003) 12:50. doi: 10.17705/1CAIS.01250 72. Frison E, Eggermont S. Toward an integrated and differential approach

53. Maranguni¢ N, Grani¢ A. Technology acceptance model: a to the relationships between loneliness, different types of Facebook
literature review from 1986 to 2013. Univ Access Inf Soc. (2015) use, and adolescents’ depressed mood. Commun Res. (2020) 47:701-
14:81-95. doi: 10.1007/s10209-014-0348-1 28. doi: 10.1177/0093650215617506

54. Khan MI, Saleh MA, Quazi A. Social media adoption by health professionals: 73. Pinkerton S, Tobin JL, Querfurth SC, Pena IM, Wilson KS. “Those
a TAM-based study. Informatics. (2021) 8:6. doi: 10.3390/informatics8010006 sweet, sweet likes”: sharing physical activity over social network

55. Rauniar R, Rawski G, Yang J, Johnson B. Technology acceptance model (TAM) sites. Comput Hum Behav. (2017) 69:128-35. doi: 10.1016/j.chb.2016.
and social media usage: an empirical study on Facebook. ] Enterprise Inf 12.028
Manage. (2014) 27:6-30. doi: 10.1108/JEIM-04-2012-0011 74. Pervin LA. Performance and satisfaction as a function of individual-

56. World Health Organization. WHO Remains Firmly Committed to the environment fit. Psychol Bull. (1968) 69:56. doi: 10.1037/h0025271
Principles Set Out in the Preamble to the Constitution. (1948). Retrieved 75. Masthi NR, Pruthvi S, Phaneendra M. A comparative study on social
from: https://www.who.int/about/governance/constitution (accessed January media usage and health status among students studying in pre-university
2,2022) colleges of urban Bengaluru. Indian ] Commun Med. (2018) 43:180-

57. Mossey JM, Shapiro E. Self-rated health: a predictor of mortality among the 4. doi: 10.4103/ijcm.JJCM_285_17
elderly. Am J Public Health. (1982) 72:800-8. doi: 10.2105/AJPH.72.8.800 76. Alimoradi Z, Lin CY, Brostrom A, Billow PH, Bajalan Z, et al. Internet

58. Ferreira MB, De Almeida F Soro JC, Herter MM, Pinto DC, Silva addiction and sleep problems: a systematic review and meta-analysis. Sleep
CS. On the relation between over-indebtedness and well-being: an Med Rev. (2019) 47:51-61. doi: 10.1016/j.smrv.2019.06.004
analysis of the mechanisms influencing health, sleep, life satisfaction, 77. Csikszentmihalyi M. Beyond Boredom and Anxiety. San Francisco, CA: Jossey-
emotional well-being. Front Psychol. (2021) 12:1199. doi: 10.3389/fpsyg.2021. Bass (1975).

591875 78. Chen H, Wigand RT, Nilan MS. Optimal experience of web activities. Comput

59. Goémez-Costilla P, Garcia-Prieto C, Somarriba-Arechavala N. Aging and Hum Behav. (1999) 15:585-608. doi: 10.1016/S0747-5632(99)00038-2
gender health gap: a multilevel analysis for 17 European Countries. Soc Indic 79. Moneta GB, Csikszentmihalyi M. The effect of perceived
Res. (2021) 1-19. doi: 10.1007/s11205-020-02595-2 challenges and skills on the quality of subjective experience.

60. Suess C, Maddock JE, Dogru T, Mody M, Lee S. Using the Health ] Pers.  (1996)  64:275-310.  doi:  10.1111/j.1467-6494.1996.tb
Belief Model to examine travelers willingness to vaccinate and support 00512.x
for vaccination requirements prior to travel. Tourism Manage. (2022) 80. Pace S. A grounded theory of the flow experiences of Web users. Int ] Hum
88:104405. doi: 10.1016/j.tourman.2021.104405 Comput Stud. (2004) 60:327-63. doi: 10.1016/j.ijhcs.2003.08.005

Frontiers in Public Health | www.frontiersin.org 14 May 2022 | Volume 10 | Article 854532


https://doi.org/10.1016/j.addbeh.2020.106632
https://doi.org/10.1016/j.comppsych.2020.152180
https://doi.org/10.1016/S0165-0327(99)00107-X
https://doi.org/10.1016/j.chb.2017.08.016
https://doi.org/10.1089/cpb.2008.0181
https://doi.org/10.1007/s10964-008-9298-3
https://doi.org/10.2466/02.09.18.PR0.110.2.501-517
https://doi.org/10.1556/2006.6.2017.023
https://doi.org/10.1177/2056305117691544
https://doi.org/10.1016/j.chb.2016.09.024
https://doi.org/10.2307/249008
https://doi.org/10.17705/1CAIS.01250
https://doi.org/10.1007/s10209-014-0348-1
https://doi.org/10.3390/informatics8010006
https://doi.org/10.1108/JEIM-04-2012-0011
https://www.who.int/about/governance/constitution
https://doi.org/10.2105/AJPH.72.8.800
https://doi.org/10.3389/fpsyg.2021.591875
https://doi.org/10.1007/s11205-020-02595-2
https://doi.org/10.1016/j.tourman.2021.104405
https://doi.org/10.1080/1612197X.2021.2003419
https://doi.org/10.1002/pmrj.12720
https://doi.org/10.25179/tjem.2021-82847
https://doi.org/10.1007/s40520-021-02037-0
https://doi.org/10.1186/s12889-021-12239-w
https://doi.org/10.47197/retos.v43i0.79860
https://doi.org/10.1001/jama.2018.14854
https://doi.org/10.3390/ijerph14030311
https://doi.org/10.1111/hex.13169
https://doi.org/10.1177/1359104518775154
https://doi.org/10.3390/ijerph18063227
https://doi.org/10.1177/0093650215617506
https://doi.org/10.1016/j.chb.2016.12.028
https://doi.org/10.1037/h0025271
https://doi.org/10.4103/ijcm.IJCM_285_17
https://doi.org/10.1016/j.smrv.2019.06.004
https://doi.org/10.1016/S0747-5632(99)00038-2
https://doi.org/10.1111/j.1467-6494.1996.tb00512.x
https://doi.org/10.1016/j.ijhcs.2003.08.005
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Chen et al. Moderating Effects of Regular Exercise
81. Hassmen P, Koivula N, Uutela A. Physical exercise and psychological 91. KockN, Lynn GS. Lateral collinearity and misleading results in variance-based
well-being: a population study in Finland. Prev Med. (2000) 30:17- sem: An illustration and recommendations. ] Assoc Inf Syst. (2012) 13:546-80.
25. doi: 10.1006/pmed.1999.0597 doi: 10.17705/1jais.00302
82. Dailey SL, Howard K, Roming SM, Ceballos N, Grimes T. A biopsychosocial 92. Li-tze H, Bentler PM. Cutoff criteria for fit indexes in covariance
approach to understanding social media addiction. Hum Behav Emerg structure analysis: Conventional criteria versus new alternatives.
Technol. (2020) 2:158-67. doi: 10.1002/hbe2.182 Struct  Equ  Model.  (1999)  6:1-55. doi:  10.1080/107055199095
83. Zhao Y, Ni Q, Zhou R. What factors influence the mobile health service 40118
adoption? A meta-analysis and the moderating role of age. Int ] Inf Manage. 93. Buglass SL, Binder JE Betts LR, Underwood JD. Motivators of online

84.

85.

86.

87.

88.

89.

90.

(2018) 43:342-50. doi: 10.1016/j.ijinfomgt.2017.08.006

Van Deursen AJ, Helsper EJ. A nuanced understanding of Internet
use and non-use among the elderly. Eur ] Commun. (2015) 30:171-
87. doi: 10.1177/0267323115578059

Yang-Chih F. 2019 Taiwan Social Change Survey (Round 7, Year
5): Technology and Risk Society(Restricted Access Data) (R090063).
Available from Survey Research Data Archive, Academia Sinica (2020).
doi: 10.6141/TW-SRDA-R090063-1

DeVellis RE, Thorpe CT. Scale Development: Theory and Applications. US
Thousand Oaks, CA: Sage Publications (2021).

Hair JE Anderson RE, Tatham RL, Black WC. (2009). Multivariate Data
Analysis, 7th ed. Englewood Cliffs, NJ: Prentice Hall.

Dziuban CD, Shirkey EC. When is a correlation matrix appropriate
for factor analysis? Some decision rules. Psychol Bull. (1974) 81:358-61.
doi: 10.1037/h0036316

Anderson JC, Gerbing DW. Structural equation modeling in practice: A
review and recommended two-step approach. Psychol Bull. (1988) 103:411-
23. doi: 10.1037/0033-2909.103.3.411

Fornell C, Larcker DF. Structural equation models with unobservable
variables and measurement error: algebra and statistics. ] Mark Res. (1981)
18:382-8. doi: 10.1177/002224378101800313

vulnerability: the impact of social network site use and FOMO.
Comput Hum  Behav. (2017) 66:248-55. doi: 10.1016/j.chb.2016.
09.055

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Chen, Chen, Wu and Wu. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org

15

May 2022 | Volume 10 | Article 854532


https://doi.org/10.1006/pmed.1999.0597
https://doi.org/10.1002/hbe2.182
https://doi.org/10.1016/j.ijinfomgt.2017.08.006
https://doi.org/10.1177/0267323115578059
https://doi.org/10.6141/TW-SRDA-R090063-1
https://doi.org/10.1037/h0036316
https://doi.org/10.1037/0033-2909.103.3.411
https://doi.org/10.1177/002224378101800313
https://doi.org/10.17705/1jais.00302
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1016/j.chb.2016.09.055
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	The Relationship of Social Media Addiction With Internet Use and Perceived Health: The Moderating Effects of Regular Exercise Intervention
	Introduction
	Social Media Addiction
	Internet Use
	Perceived Health
	Regular Exercise

	Research Methods
	Research Hypotheses
	The Relationship Between Social Media Addiction, Internet Use, and Perceived Health
	The Moderating Effect of Regular Exercise Intervention
	Effect of Age

	Research Model
	Research Procedure
	Measurements
	Age
	Regular Exercise
	Social Media Addiction
	Internet Use
	Perceived Health

	Pre-test
	Item Analysis
	Reliability Analysis
	Exploratory Factor Analysis


	Results
	Participants (Demographic Analysis of the Main Study)
	Construct Reliability and Validity Analysis
	Construct Discriminant Validity
	Model Verification
	Model 1
	Model 2


	Discussion
	Conclusion
	Theoretical Implications
	Practical Implications
	Limitations and Future Study

	Data Availability Statement
	Author Contributions
	Funding
	Acknowledgments
	References


