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Abstract

Background: Smartphones currently dominate people’s lives and interests due to their increased affordability and
functionality. However, the negative aspects of smartphone use, such as smartphone addiction, have recently been
brought up. This study utilized a qualitative approach to explore the symptoms of smartphone addiction among
working adults in China and the psychological factors that affect such addiction.

Methods: Semi-structured interviews, either face to face or via Skype (online), were conducted with 32 Chinese
workers. The collected data were analyzed using a thematic analysis approach in Nvivo 10 software.

Results: This study identified four typical symptoms of smartphone addiction, namely, withdrawal (e.g., experiencing
negative feelings when having no access to smartphones), salience (e.g., constant checking and thinking about
smartphones), conflict (e.g., smartphone use interferes with family and work life), and phantom phone signals (e.g.,
illusory perception of a phone vibrating or ringing). Conscientiousness, neuroticism, and extroversion increase the
likelihood of smartphone addiction. Notably, this study found that conscientious workers are likely to develop
smartphone addiction, a finding that is contrary to those of the majority of existing studies on technological addiction.

Conclusions: This study revealed various smartphone addiction symptoms among young Chinese workers, and these
include withdrawal, salience, conflicts, and phantom phone signals. Conscientious, neurotic, and extroverted
employees are likely to exhibit these symptoms.
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Background
Smartphones dominate people’s lives and interests due to
their increased affordability and functionality. However,
the negative aspects of smartphone use, such as smart-
phone addiction, have recently been brought up. Existing
reports from various countries have shown that an in-
creasing number of individuals cannot live without their
smartphones, and over half of these individuals never
leave home without their smartphones [1, 2]. A large-scale
market research based on monitoring data on 1.3 billion
smartphones has revealed that over 176 million people
worldwide can be considered “mobile addicts” [3].

Although extensive academic research has investigated
smartphone addiction in the past few years, most of the
studies used samples of adolescents and university stu-
dents [4–6].An increasing number of market surveys
and anecdotal articles have reported that workers have
become addicted to their smartphones, and this addic-
tion results in negative outcomes, such as impaired so-
cial relationships and decreased job performance [7, 8].
Thus, understanding smartphone addiction in this social
group is crucial. By interviewing 32 full-time working
adults in China, this study aims to answer two research
questions. (1) What are the symptoms of smartphone
addiction among working adults in China? (2) What psy-
chological factors affect their smartphone addiction?
The results of this pioneering study on smartphone

addiction among working adults can deepen our under-
standing of this condition among the members of this
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little-known social group. Moreover, this study can help
in the development of a valid symptom-based instru-
ment for measuring smartphone addiction among work-
ing adults, in addition to examining the psychological
factors that affect such addiction. Investigating the
symptoms of smartphone addiction among working
people and the influencing psychological factors could
provide Chinese companies with valuable knowledge for
the development of effective strategies to curb this prob-
lem at the early stage.

Smartphone addiction
Smartphone addiction developed from the introduction
and extensive usage of smartphones in modern society.
Many studies have examined smartphone addiction [4,
6, 9–12]. Given that behavioral addiction is associated
with negative notions and outcomes, smartphone addic-
tion [4, 10, 13], problematic smartphone use [14], and
compulsive smartphone use [15, 16] have been used
interchangeably to describe the maladaptive behaviors or
psychological impairments caused by the excessive use
of and over-reliance on smartphones. In this study, the
conceptualization of smartphone addiction is congruent
with technological addiction, which is a subset of behav-
ioral addiction and defined as the excessive interaction
between man and machine [16–18]. Griffiths argued that
technological addiction develops when individuals be-
come heavily reliant on devices to obtain psychological
benefits, such reduced negative mood [19]. Increased
usage of a specific technology to obtain desirable out-
comes increases the likelihood of addiction [20]. Smart-
phones are a prominent source of addiction because
they allow people to install various applications and per-
form numerous compelling activities (e.g., mobile Inter-
net and mobile instant messaging) that are in line with
their personal needs and interests [2]. When individuals
obtain favorable outcomes from smartphone use, they
become addicted. A recent study conducted by Lin et al.
showed that individuals that use smartphones are more
likely to develop device dependency compared with
people who use traditional mobile phones [5].

Addiction symptoms
Prior studies have identified signs exhibited by young
smartphone addicts; examples of these signs include pre-
occupation with their phones while performing important
tasks, anxiety and disorientation when their phones are not
in close proximity, excessive phone use, manifestation of
negative emotions when phone usage is reduced, inability
to refrain from using smartphones in inappropriate situa-
tions, and productivity loss [2, 21]. Several researchers have
developed different dimensions for smartphone addiction.
For instance, Bian and Leung classified smartphone addic-
tion symptoms into five dimensions, namely, inability to

control cravings, preoccupation, feeling anxious and lost,
disregard of harmful consequences, and productivity loss
[4]. Lee et al. created a compulsive smartphone usage scale
based on six groups of symptoms, as follows: withdrawal,
loss of control, salience, life dysfunction, conflict, and com-
pulsion/persistence [15]. Although numerous symptoms of
smartphone addiction have been identified in existing lit-
erature, these symptoms were mainly obtained from quan-
titative survey studies that investigated adolescents or
young students. Conducting quantitative survey research
that tests the relationships between predetermined factors
is insufficient to explore possible smartphone addiction
symptoms. Furthermore, the smartphone addiction symp-
toms exhibited by adolescents and students may not be ap-
plicable to other age or social groups, such as working
adults, because these groups may use smartphones differ-
ently. To fill these research gaps, the current study uses a
qualitative interview method to explore the symptoms of
smartphone addiction among young working adults.
This study utilizes Brown’s behavioral addiction criteria

to analyze Chinese working adults’ smartphone addiction
symptoms [22, 23]. Extant research has successfully applied
Brown’s criteria to measure the symptoms of technological
addiction, including mobile phone [18], computer [24],
Internet [20], and online game [25] addictions. Brown’s cri-
teria have been proven applicable in various technological
addictions; thus, it should be suitable for exploring the
symptoms of smartphone addiction among young working
adults. Additionally, Brown’s well-established framework in-
cludes the most comprehensive and well-defined symp-
toms. According to Brown [22, 23], the symptoms of
technological addiction can be measured from seven psy-
chological and behavioral perspectives. Withdrawal refers
to the negative feelings (e.g., anxiety, irritability, and impa-
tience) that arise when a person is unable to perform a cer-
tain activity. Salience pertains to when an activity
dominates a person’s thoughts and behavior to the point
that he or she is unable to stop thinking about it. Conflict
represents the performance of an activity that results in
conflict with other people or activities. Tolerance arises
when people engaging in an activity gradually spend in-
creasing amounts of time to obtain positive feelings. Re-
lapse and reinstatement pertain to the symptom in which a
person resumes an activity with the same level of vigor after
he/she has attempted to reduce it. Euphoria reflects a
“buzz” or a “high” feeling that occurs during an activity.
These addiction criteria can help us identify smartphone
addiction symptoms from the interview data.

Psychological factors
Prior research has shown that smartphone addiction is as-
sociated with various psychological factors. According to
Park et al. [26], people’s psychological traits, such as inno-
vativeness and locus of control, are linked to smartphone
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dependency. Park and Lee found that people with high
shyness, loneliness, and depression scores and low self-
esteem scores are likely to become addicted to their
smartphones [2]. Lin et al. demonstrated that the level of
sociability of smartphone users is positively related to their
smartphone dependency [5]. However, all of these factors
were mainly identified from adolescents or college stu-
dents and may not be applicable to older working adults.
This study uses the Big Five personality traits as a guide

to explore the psychological factors that affect young
workers’ smartphone addiction [27]. The Big Five person-
ality model is organized hierarchically from narrow to
broad dispositions with extraversion, agreeableness, con-
scientiousness, neuroticism, and openness to experience
[27, 28]. Extraversion refers to how deep and intense one’s
interactions with others are. Extraverts, who are generally
sociable, active, and talkative, have an energetic dispos-
ition toward the outside world. Neuroticism refers to emo-
tional instability. Neurotic individuals often feel anxious,
angry, and sad, and they are highly sensitive to others’ re-
sponses and relationship maintenance. The degree of co-
operation, compliance, and modesty are associated with
agreeableness. Agreeable people are amicable and friendly.
Competence, achievement, self-discipline, and dutifulness
are associated with conscientiousness. Conscientious indi-
viduals strive to achieve their goals and have control over
their impulses. Openness to experience refers to the degree
of a person’s intellectual curiosity, creativity, and prefer-
ence for novelty. When individuals are open to experience,
they are usually adventurous and willing to explore new
things. These five personality traits that have been inde-
pendently validated by different researchers capture most
of the individual differences in human personalities [10,
29]. We believe that these traits can help understand the
personality of Chinese workers and analyze the relation-
ships between personality differences and smartphone ad-
diction symptoms.

Methods
The purpose of the current study is to investigate the symp-
toms of smartphone addiction among working adults in
China and the psychological factors that affect such addic-
tion. Semi-structured interviews were conducted from Feb-
ruary to March 2015. Young workers with different
professions and belonging to different gender groups were
purposefully recruited and interviewed to obtain diverse
perspectives. Thirty-two participants (17 males and 15 fe-
males) aged between 24 and 34 years (M= 28.09, SD = 2.79)
were recruited through convenience and snowball sampling
techniques. The participants worked in various industrial
sectors in mainland China, and all of them regarded the
smartphone as an indispensable tool in fulfilling their pro-
fessional and social needs. With the exception of voice calls
and SMS, they used mobile instant messages (e.g., WeChat)

and mobile emails the most frequently. Although this study
only interviewed 32 participants, the resulting data can
reach data saturation for each theme because additional
valuable information can be generated after interviewing
more than 32 participants.
Interviews were conducted face to face or via Skype (on-

line). They were based on a pre-established set of ques-
tions developed from related literature and research
questions. The interview guide primarily covered three
parts: (1) smartphone addiction symptoms, (2) psycho-
logical factors that affect addiction symptoms, and (3)
demographics. Each interview was conducted for approxi-
mately 30min, and a digital recording of each participant’s
interview was created and stored for further analysis. For
consistency, all interviews were conducted in Chinese by
the same interviewer, who has been trained in qualitative
research. Prior to the survey, approval was sought from
the Institutional Review Board (IRB) of Nanyang Techno-
logical University. Furthermore, each interviewee partici-
pated voluntarily with proper consent.
A thematic analysis approach was utilized to analyze the

data obtained from the interviews. First, audio recordings
were transcribed verbatim by the researchers. Second, the
Nvivo 10 software was used to code all transcripts line by
line. Concepts that emerged from the interview data were
identified as themes and organized to construct the re-
sults. Lastly, the researchers referred to existing literature
to make sense of the findings. Several crucial statements
from the interviewees were selected to exemplify the find-
ings of the study. In order to fully protect and ensure the
anonymity of the participants, their names and ages were
concealed and showed as “Respondent XX (number)” in
the results section. Notably, participants’ numbers were
randomly identified.

Results
Addiction symptoms
This study used Brown’s criteria for technological addiction
to analyze smartphone addiction symptoms among young
Chinese working adults [22, 23]. Withdrawal, salience, and
conflict with other activities were the typical smartphone
addiction symptoms manifested by the respondents.

Withdrawal
Withdrawal refers to experiencing negative feelings when
individuals are unable to engage in the activity [22, 23]. It
was the most prominent symptom of smartphone addic-
tion identified in this study because a number of young
employees indicated that they felt anxious, uneasy, and
even panicky when they were unable to use their smart-
phones. For example, one respondent whose job involved
high mobility stated that:
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“If I don’t see my phone for a while, I would panic.
My work entails extensive traveling. In most
situations, my smartphone is the only thing I can rely
on to obtain information. When my phone has been
out of range for an hour, I become very nervous and
start wondering if my colleagues or parents are
looking for me because of an emergency…”
(Interviewee #30)

In particular, the coding results revealed three main situa-
tions where the young employees experienced withdrawal
symptoms related to smartphone use. In the first situation,
unpleasant feelings arise when they leave their phones at
home. “Whenever I leave my smartphone at home, I go
back to get it immediately without any hesitation. I still do
so even when I might be late for work because of it. Other-
wise, an anxious feeling would accompany me the whole
day,” a respondent (Interviewee #14) said. In addition, sev-
eral young employees would immediately apply remedial
measures to reduce their negative feelings by seeking for al-
ternative ways to inform others about how to reach them.
A young worker stated that:

“I immediately use QQ and other social media
channels to let my friends and colleagues know that I
do not have my phone with me. I have to let them
know how they can find me (e.g., via QQ and office
land-line phone) in case an emergency occurs.” (Inter-
viewee #32)

Withdrawal emotions also emerged when the partici-
pants’ smartphones ran out of battery. Several young
employees recalled becoming very impatient in such sit-
uations. “If my phone ran out of battery, I would defin-
itely freak out. Therefore, I charge it every night and
never allow it to have less than 20% battery level,” a
young respondent (Interviewee #25) said. Another em-
ployee, who appeared to be a heavy smartphone addict,
indicated that phone battery levels under 40% are un-
acceptable to him because:

“If my phone’s battery level is lower than 40%, I would
become very insecure and would have to charge my
phone immediately. If I were outside, I would look for
a public charging station to charge the phone. If no
public charging station is available, I would start my
car and use the automobile phone charger to have my
phone charged as soon as possible.” (Interviewee #24)

To prevent the unpleasant feelings associated with flat
battery levels, several employees even carried power banks
and phone chargers with them wherever they went.
The young employees in this study also experienced un-

desirable feelings when their smartphones did not have

any reception. One employee described the negative emo-
tions he felt when his smartphone had no signal in several
remote areas:

“At that time, I felt so bad…very nervous and restless…
I kept restarting my phone because I thought it would
help. I also constantly shook my phone in the hope of
getting a signal. I felt like… my whole body was very
uncomfortable.” (Interviewee #14)

One respondent (Interviewee #26) also reported that
he often carried two SIM cards from two different tele-
com companies with him in order to avoid out-of-signal
situations. “If one SIM card cannot get a signal in one
place, I would change to the other one immediately.
Otherwise, I would be very uneasy,” he said.
Notably, several respondents reported that to limit

their unpleasant feeling, they carry their smartphones
wherever they go. Even when they go to the bathroom,
they carry their phones with them.

Salience
Salience represents the condition that an activity domi-
nates people’s thoughts and behavior [23]. In this study,
the salience symptom was mainly revealed as regularly
using or checking smartphones while doing daily activ-
ities. The respondents admitted that they frequently
checked their phones for work purposes. One respond-
ent explained that:

“I check my phone every one or two minutes. I am
afraid of missing any important messages from my
customers. My job requires me to be contactable all
the time.” (Interviewee #2)

Another young worker (Interviewee #23) admitted that
checking his smartphone was a crucial part of his rou-
tine. “When I wake up in the morning, the first thing I
do is check my phone. Every time I go out, the first
thing I check is whether I have my phone with me. Even
when I am having dinner, I also check my smartphone
…,” he said.
Additionally, the coding results revealed that smart-

phones not only led to the young employees’ checking
habits but also preoccupied their minds all the time.
One interviewee (Interviewee #13) stated that even when
he was doing other important tasks and his two hands
were busy, he could not help wondering if new messages
have come in.

Conflict
Conflict is the third smartphone addiction symptom iden-
tified in this study. According to Brown, conflict reflects
how people’s activity leads to a clash with other people
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and other activities [23]. Throughout the interviews, the
young employees narrated that their smartphone use in-
terfered with various daily activities, such as family gather-
ings, social gatherings, and work.
Conflicts with family activities was the most frequently

mentioned theme in the interviews. The respondents indi-
cated that their smartphone use interfered with their family
gatherings. “My mother often shouts to me, ‘Don’t play on
your phone anymore!’ when we have dinner together,” a re-
spondent (Interviewee #28) said. Another employee de-
scribed his parents’ complaints about his smartphone use:

“When I am having dinner with my parents, I seldom
talk to them. I just sit there, looking only at my
smartphone and checking new messages or emails.
My parents have complained about this many
times…” (Interviewee #2)

Smartphone use had also interfered with the social
gatherings of the respondents. The abovementioned re-
spondent admitted that he was often criticized by his
friends because of his smartphone use and said that
“once when my friends and I had dinner together, I
checked my phone status constantly and replied to mes-
sages. At that time, my friends criticized me and asked
me to concentrate on having dinner with them.” More-
over, smartphone use had disrupted dating as well. An-
other interviewee said that using his smartphone for
news updates had disrupted his romantic relationship:

“My girlfriend has complained about my smartphone
use many times. When I am out on a date with her,
she wants me to talk to her… but I always have phone
calls and stare at the phone screen to check for
messages or send emails. We have had many fights
because of this…” (Interviewee #24)

With regard to smartphone use causing conflicts with
work, a few respondents indicated that their smartphone
use decreased their job efficiency because it seriously
distracted them from the work they were doing. One re-
spondent who needs to stay connected via his smart-
phone said:

“Previously, I could focus on one task in one hour.
Now, I am unable to concentrate on one task within
five minutes. I am easily distracted from the work that I
am currently doing because I always think about my
phone and keep checking it at work. If a new message
comes in, I stop my current task and start dealing with
this new message instead. It is like my attention is
always distracted by my phone. Consequently, my job
efficiency has decreased. Even worse, I sometimes make
mistakes due to the distraction.” (Interviewee #13)

Phantom phone signals
Phantom phone signals (PPS) is a new symptom identi-
fied in this study. Similar to studies on mobile phones
[30, 31], this study defines PPS as an individual’s illusory
perception of a phone signal indicating an incoming call,
message, or social media notification when no such sig-
nal is transmitted in reality. Twenty-one young em-
ployees reported that they have experienced phantom
vibration or ringing when nobody has called or texted
them. “Sometimes I think I hear my phone ring or vi-
brate. After checking it, I find that nothing has hap-
pened…my phone is completely still. This situation
happens very often,” an employee (Interviewee #1) said.
Likewise, another respondent who used a smartphone
very frequently described a similar symptom:

“I think I really have to keep myself away from my
smartphone sometimes. I am serious. I am now
experiencing phantom vibration or ringing very
frequently. I often feel that my phone is ringing or
vibrating in my pocket, but the reality is it is not. Am
I sick? It scares a little bit.” (Interviewee #14)

The respondents further explained that this PPS symp-
tom often occurs when they are waiting for important
messages or in public places, such as busy streets or cro-
wed shopping malls. For example, an employee said:

“After I introduce the products, I normally need to
wait for my customers’ replies about whether or not
they would buy our products. While waiting, I check
my phone repeatedly because I constantly feel that my
phone is ringing or vibrating when in fact, there is no
alert at all.” (Interviewee #19)

With regard to the PPS symptom that occurs in
public places, an interviewee (Interviewee #26) shared
his latest experience on the street. He said, “The last
time I was walking down the street where loud music
was being played, I thought my phone was ringing. I
kept checking it again and again but found out that I
was only imagining it.” Another example came from
an iPhone user who has experienced phone ring hal-
lucination frequently. He (Interviewee #30) mentioned
that whenever he hears an iPhone ringtone nearby,
his first reaction is to check his own phone to see if
someone is calling him.

Psychological factors
From the interviews, three psychological factors drawn
from the Big Five personality traits were determined to
affect young employees’ smartphone addiction; these three
are conscientiousness, neuroticism, and extroversion.
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Conscientiousness
Conscientiousness, which is characterized by achieve-
ment, self-discipline, and dutifulness, was the most men-
tioned psychological factor related to smartphone
addiction among young Chinese workers. The results
showed that conscientious persons, especially those who
work in professions with demands to stay connected and
accessible, are likely to develop smartphone addiction.
One respondent (Interviewee #26) regarded himself as a
dutiful person and said, “I cannot allow (work-related)
problems to happen due to my own carelessness or irre-
sponsibility. Thus, I make myself available 24 hours via
my smartphone to stay connected with work.” He holds
his smartphone at all times out of fear that he would
miss important calls on weekends or holidays. Another
respondent shared similar information regarding the re-
lationship between conscientiousness and smartphone
addiction by stating that:

“I am a conscientious person and sort of results-
oriented. I am very aware that timely responses to my
customers’ concerns are crucial for my work. My
smartphone serves as a convenient platform to imme-
diately understand customers’ needs and handle their
matters. If I were to forget to bring my smartphone, I
would be very nervous and unsettled because it might
deteriorate my job performance…” (Interviewee #30)

Neuroticism
Neuroticism, which refers to a person’s tendency to be
emotionally unstable, was identified as another psycho-
logical factor that affects smartphone addiction. Accord-
ing to the coding results, neurotic workers who become
anxious easily and are sensitive to others’ responses are
likely to develop smartphone addiction symptoms. One
employee mentioned:

“I easily worry about many things, such as missing
important calls, scheduling work wrongly, and
insufficient preparation for my tasks. When I forget to
bring my phone, I feel very anxious and unsettled.
Even when my phone is with me, I still worry about
missing calls frequently.” (Interviewee #18)

With regard to sensitivity towards others’ feedback or
evaluation, a young employee(Interviewee #7), whose job
required him to stay in touch, expressed that, “… after
my colleagues complained about their loss of connection
with me for a few times, I began to pay close attention
to my smartphone status because I really care about
how my friends look at me. I don’t want to be viewed as
an unreliable person.”

Extroversion
Extroversion was also identified as a psychological factor
that affects smartphone addiction. Several respondents
indicated that extroverts, who are described as sociable
and talkative, are likely to rely on smartphones because
these devices provide a convenient platform for them to
communicate with others and express their opinions or
emotions. For instance, one interviewee (Interviewee
#27) remarked that, “I like making friends and engaging
in sociable activities. The social media apps on my
smartphone enable me to socialize with others, such as
my colleagues and clients, and freely express myself. I
really enjoy my smartphone and have become attached
to it.”
However, an interviewee provided a different explan-

ation for the association between extroversion and
smartphone addiction. He believed that introverts are
likely to become hooked on smartphones because the
mediated platform smartphones provide allows them to
relax during social interaction. He stated that:

“Smartphones provide a relaxed platform for people
such as myself who are a little introverted. I am often
too shy to talk face to face. Through my smartphone,
I feel comfortable and relaxed. It’s like…I turn into a
different me, an extroverted person, in the
smartphone platform. This might be the reason I am
dependent on my smartphone.” (Interviewee #3)

Discussion
The findings showed that young employees in China ex-
hibit various smartphone addiction symptoms, including
withdrawal, salience, conflict, and PPS. Three key psy-
chological traits (i.e., conscientiousness, neuroticism,
and extroversion) were found to influence work-related
smartphone addiction.
Withdrawal was the most commonly identified smart-

phone addiction symptom in current study. This result is
consistent with that of previous studies which have shown
that experiencing unpleasant emotions when smartphones
are inaccessible is a key indicator of smartphone addiction
[4, 15]. The higher the level of negative feeling young
working people have without their smartphones, the
greater their addiction to their phones. Moreover, this
study identified three situations wherein young employees
experience withdrawal symptoms related to smartphone
use; these are leaving smartphones at home, running out
of battery, and loss of phone signal. These three situations
can be used to improve the measurement of the with-
drawal symptoms of smartphone addiction because most
previous studies did not specifically consider them [4].
Furthermore, the identified preventive measures (e.g.,
charging smartphones every night and always keeping a

Li and Lin BMC Psychiatry          (2019) 19:186 Page 6 of 10



portable power bank) for reducing withdrawal can be in-
corporated into the instrument for measuring the with-
drawal symptoms of smartphone addiction. Given that the
negative feelings resulting from being out of smartphone
contact or being unable to use smartphones may cause
psychiatric and psychological problems [32, 33], re-
searchers and health professionals should pay more atten-
tion to these feelings.
Regarding the salience symptom, this study showed that

smartphones not only dominate young employees’ behav-
iors by compelling them to keep checking their phones
but also override their thought processes by making them
constantly think about it. This finding supports Brown’s
classification of salience, which includes behavioral and
cognitive salience [22, 23]. It is also similar to the findings
of previous studies. For example, Bian and Leung found
that smartphone addicts often feel preoccupied with their
smartphones even when they are not using them [4]. Lee
et al. discovered that several people are compelled to
check their smartphones [15]. In addition, the association
between salience and conflict symptoms should be noted
because the respondents reported that thinking about
their smartphone messages at work and regularly checking
their smartphone status disrupted their work and family/
friendly gatherings. This result is comparable to those of
prior research which found that students’ grades decrease
because of over-reliance on smartphones [4, 15]. An ef-
fective strategy to control or reduce the salience symptom
must be developed because conflicts with work activities
may reduce employees’ work productivity and conse-
quently cause an economic loss to companies. Addition-
ally, the three main types of conflicts identified in the
current study (i.e., disrupting family gatherings, disrupting
friendly gatherings, and distracting attention from work)
can be added to the instrument for comprehensively
measuring the conflict symptom of smartphone addiction
among working adults.
PPS is a new symptom identified in the present study. It

is not included in Brown’s criteria of behavioral addiction
mainly because Brown’s criteria are generally used for un-
derstanding the addiction symptoms of technologies, which
do not include mobile ringtone functions (e.g., computers,
games, and the Internet) [22, 23]. Over two-thirds of the
young employees reported that they have experienced the
PPS symptom. This symptom is likely related to the job
roles of employees. In several fields, such as marketing,
consultation, and media, smartphones are the most fre-
quently used tool for work. In most situations, employees
in these fields have to immediately attend to work matters
after receiving an incoming call, message, or social media
notification. After being in a ‘standby’ state for a long time,
the strong psychological hint could induce PPS. Meanwhile,
increasing numbers of people using similar ringtones could
deteriorate the PPS symptom. Currently, mainland China’s

smartphone market is dominated by Samsung (27.8%) and
Apple (19.9%) [34]. Given that the ringtone for all iPhone
or Samsung users is fixed by default, it is difficult for people
to distinguish whose phone is ringing, especially in noisy
public places. Considering that PPS is common among
young workers, future research should pay attention to it
and use diverse research methods to understand it.
Notably, this study did not find evidence on three

symptoms from Brown [22, 23], namely, tolerance, eu-
phoria, relapse and reinstatement. On one hand, this re-
sult is probably due to the specific smartphone usage
patterns of our interviewees. For these young employees,
work and social interaction are the main purposes of
using smartphones. Symptoms, such as euphoria, did
not emerge because these two kinds of smartphone
usage are basically instrumental and may not produce a
“buzz” or “high” feeling. Additionally, the majority of the
respondents admitted that they are addicted to smart-
phones mostly because of their work and not for per-
sonal fun. Thus, young working adults’ smartphone
addiction symptoms are primarily manifested as not be-
ing able to live without the device, always checking it,
and always thinking about it. On the other hand, this re-
sult may be due to the sampling technique used in the
present study. The participants were recruited via the
authors’ social network by using a convenience sampling
method. As a result, the smartphone addiction symp-
toms identified in this study cannot precisely represent
the entire working population. Future studies using a
random sampling method are required to further test
the applicability of Brown’s addiction criteria [22, 23].
Moreover, conscientiousness was found to affect em-

ployees’ smartphone addiction. This factor has been sel-
dom related to explaining smartphone addiction because
prior research revealed that mobile phone addiction is
not a function of conscientiousness [35, 36]. Being one
of the first to identify this association, the current study
suggests that future research should pay more attention
to this factor to obtain a comprehensive understanding
of mobile phone addiction. Furthermore, this study dis-
covered that conscientious workers are likely to develop
smartphone addiction, which is contradictory to existing
technology addiction literature that showed that con-
scientiousness is negatively related to Internet addiction
[37], Facebook addiction [38], and social media addiction
[39]. This result can be explained by the specific group
of people that this study investigated. Past research
mainly targeted adolescents or university students. To
them, new media gadgets are primarily used for games
and socialization. Hence, less conscientious adoles-
cents/students are likely to develop addiction to these
gadgets because they provide opportunities to procras-
tinate, such as surfing the Internet, socializing with
friends, watching videos, and playing games. However,
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for working adults, new media gadgets (e.g., smart-
phones) are mainly used as working tools. Conscientious
workers who are diligent and responsible are likely to rely
on smartphones to ensure accessibility at all times. Conse-
quently, smartphone addiction is developed. Conscientious-
ness is a key variable in understanding the difference in
technology addiction (e.g., smartphone addiction) between
adolescents and working adults.
In line with previous mobile phone addiction research

[40, 41], this study found that several extroverted young
employees are likely to become addicted to smartphones
probably because extroverted workers are sociable and
usually have large social networks. Hence, they may find
the use of smartphones to communicate with others ap-
pealing, especially when their job demands frequent
communication. The findings of Lin et al. also support
this explanation; the study showed that sociable young
smartphone users tend to have a high level of smart-
phone dependence [5]. However, in the present study, an
introverted technical staff felt addicted to smartphones
because he used his smartphone as a mediated commu-
nication platform to make his social interactions with
others easy. Future research should test and clarify the
relationship between extroversion and smartphone ad-
diction, especially in a work setting.
Additionally, neuroticism was found to affect young

workers’ smartphone addiction in the current study. This
finding is consistent with those of prior mobile phone
addiction studies that found that neurotics are likely to
develop mobile addiction symptoms because they are
highly sensitive to others’ responses [42]. For young em-
ployees whose job is about relationship maintenance or
customer service, their neurotic personality makes them
likely to become addicted to smartphones.

Conclusions
Several important theoretical and practical implications
can be drawn from this study. First, this study contributes
to the knowledge on smartphone addiction among young
working adults. As one of the first to explore smartphone
addiction symptoms among Chinese working adults and
the psychological factors that affect such addiction, this
study greatly enhances our understanding of the issue.
Second, this study extends the range of symptoms of
smartphone addiction. For instance, the results revealed
that salient and conflict symptoms are related to each
other and associated with addiction. Third, the symptoms
identified in this study can help improve existing instru-
ments for measuring smartphone addiction. For example,
the PPS symptom and preventive measures (e.g., charging
smartphones every night and always keeping a power
bank) can be incorporated into smartphone addiction in-
struments. Lastly, in terms of theoretical implication, this
study suggests that using an in-depth interview approach

to explore an emerging phenomenon is essential. Without
utilizing an interview method, we would not have known
that conscientiousness has a significant and positive influ-
ence on smartphone addiction. Hence, future research on
this emerging phenomenon can draw lessons from the
present research and try to use multiple approaches to de-
rive robust results. In practice, this study alerts employers
to pay attention to the symptoms of smartphone addiction
among young employees, especially those with certain
personal traits. Considering that employees’ smartphone
addiction may lead to serious negative psychological out-
comes and decreased job performance [10], companies and
employers should develop strategies to curb this addiction.
Moreover, the smartphone addiction symptoms identified
from this study can help companies pinpoint employees
who are addicted to their smartphones so that they can
provide timely guidance at the early stage of the problem.
However, we acknowledge several limitations of this

study. First, the sample size was relatively small and not
randomly selected, which might weaken the generalizability
and validity of the results. Future studies can use the results
as a basis to develop a large sample survey that focuses on
smartphone addiction among Chinese working adults. Sec-
ond, this study only examined young working adults. Given
that older working people may also experience smartphone
addiction symptoms, future research should consider exam-
ining smartphone addiction symptoms among older work-
ing adults to obtain a comprehensive understanding of the
issue. Furthermore, instead of one-on-one interviews, diver-
sified research methods, such as longitudinal qualitative re-
search design, that can explore changes in smartphone
addiction symptoms over time could be applied to further
understand smartphone addiction among workers.
In summary, this study provided an in-depth investiga-

tion of the symptoms of smartphone addiction among
young working adults in China and the psychological fac-
tors that affect such addiction. The results offer a solid
foundation for future research to examine smartphone ad-
diction among working adults in China and elsewhere.

Acknowledgments
The authors would like to acknowledge Nanyang Technological University,
Singapore and Yunnan University, P.R. China for their funding support for
this research.

Authors’ contributions
LL drafted the article. TL contributed to conception and research design.
Both authors read and approved the final manuscript.

Authors’ information
Li Li (PhD, Nanyang Technological University, Singapore) is an Associate
Professor in the School of Journalism at Yunnan University, P. R. China. Her
research interest spans the areas of uses and impacts of new media
technology, mobile communication, and public health.
Trisha T.C. Lin (PhD, University of Hawaii, Manoa) is an Associate Professor in
the Department of Radio and Television, College of Communication at
National Chengchi University, Taiwan. Her research interests focus on
emerging video technologies and social media, telecommunication policy,
mobile communication.

Li and Lin BMC Psychiatry          (2019) 19:186 Page 8 of 10



Funding
This work was supported by the Nanyang Technological University Research
Grant [number M4081477.060] and Yunnan University Research Grant
[number C176220100019].

Availability of data and materials
The datasets used and analyzed during the current study are available from
the corresponding author on reasonable request.

Ethics approval and consent to participate
Ethical approval was obtained from the Institutional Review Board, Nanyang
Technological University, Singapore (Ref No. IRB-2014-12-013) and informed
written consent was obtained from all the participants individually.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1School of Journalism, Yunnan University, Baijia Road, Kunming, Yunnan
Province, People’s Republic of China650000. 2Department of Radio and
Television, College of Communication, National Chengchi University, Taipei,
Taiwan.

Received: 15 January 2019 Accepted: 3 June 2019

References
1. Pew Research Center. U.S. smartphone use in 2015. 2015 [cited 2019 07

June]; Available from: https://www.pewinternet.org/2015/04/01/us-
smartphone-use-in-2015/.

2. Park N, Lee H. Nature of youth smartphone addiction in Korea.
. 2014;51(1):100–32.

3. Flurry. Mobile addicts growing at a rapid space, over half of them are
females. 2014 [cited 13 Apr 2017]; Available from: http://www.ditiezu.com/
thread-360753-1-1.html.

4. Bian M, Leung L. Linking loneliness, shyness, smartphone addiction
symptoms, and patterns of smartphone use to social capital. Soc Sci
Comput Rev. 2015;33(1):61–79.

5. Lin TTC, Chiang Y, Jiang Q. Sociable people beware? Investigating
smartphone vs. non-smartphone dependency symptoms among young
Singaporeans. Soc Behav Pers. 2015;43(7):1209–16.

6. Oulasvirta A, Rattenbury T, Ma L, Raita E. Habits make smartphone use more
pervasive. Pers Ubiquit Comput. 2012;16(1):105–14.

7. Qingdaonews.com. Over the half of Qingdao white-collar workers are
mobile dependents: feel nervous without touching smartphones for a
while. 2015 [cited 18 Apr 2017]; Available from: http://www.53sz.com/Job/
job_article55521.html.

8. Sina. Around 80 percent white-collar workers have mobile phone
dependency symptoms. 2013 [cited 18 Apr 2017]; Available from: http://
news.sina.com.cn/c/2013-10-29/070028557528.shtml.

9. Kim H. Exercise rehabilitation for smartphone addiction. J Exer Rehabil. 2013;
9(6):500–5.

10. Li L, Lin TT. Smartphones at work: a qualitative exploration of psychological
antecedents and impacts of work-related smartphone dependency. Int J
Qual Methods. 2019;18:1609406918822240.

11. van Deursen AJ, Bolle CL, Hegner SM, Kommers PA. Modeling habitual and
addictive smartphone behavior: the role of smartphone usage types,
emotional intelligence, social stress, self-regulation, age, and gender.
Comput Hum Behav. 2015;45:411–20.

12. Zhang KZ, Chen C, Lee MK. Understanding the role of motives in
smartphone addiction. In: Proceedings of the 18th pacific asia conference
on information systems, Chendu, China; 2014. [cited 14 Apr 2017]; Available
from: https://www.semanticscholar.org/paper/Understanding-the-Role-of-
Motives-in-smartphone-Zhang-Chen/
31b0d1154aa8e11bbcd98fd25fc2f296fdda831e.

13. Chiu SI. The relationship between life stress and smartphone addiction on
taiwanese university student: a mediation model of learning self-efficacy
and social self-efficacy. Comput Hum Behav. 2014;34:49–57.

14. Rush S. Problematic use of smart phones in the workplace: an introductory
study. BA thesis. Rockhampton: Central Queensland University. 2011.

15. Lee YK, Chang CT, Lin Y, Cheng ZH. The dark side of smartphone usage:
psychological traits, compulsive behavior and technostress. Comput Hum
Behav. 2014;31:373–83.

16. Park BW, Lee KC. The effect of users’ characteristics and experiential factors
on the compulsive usage of the smartphone. In: Grosky WI, Kim TH,
Mohammed S, Saha SK, editors. Ubiquitous computing and multimedia
applications. Berlin Heidelberg: Springer; 2011. p. 438–46.

17. Leung L. Linking psychological attributes to addiction and improper use of
the mobile phone among adolescents in Hong Kong. J Child Media. 2008;
2(2):93–113.

18. Walsh SP, White KM, Young RM. Over-connected? A qualitative exploration
of the relationship between Australian youth and their mobile phones. J
Adolesc. 2008;31(1):77–92.

19. Griffiths M. Internet addiction: fact or fiction? Psychologist. 1999;12(5):
246–50.

20. Charlton JP. A factor analytic investigation of computer ‘addiction’ and
engagement. Br J Psychol. 2002;93(3):329–44.

21. Kwon M, Kim DJ, Cho H, Yang S. The smartphone addiction scale:
development and validation of a short version for adolescents. PLoS One.
2013;8(12):e83558.

22. Brown RIF. Some contributions of the study of gambling to the study
of other addictions. Gambling Behavior and Problem Gambling. 1993;1:
241–72.

23. Brown RIF. A theoretical model of the behavioral addictions-applied to
offending. In: Hodge JE, McMurran M, Hollin CR, editors. Addicted to crime.
Chichester: Wiley; 1997.

24. Griffiths MD, Hunt N. Dependence on computer games by adolescents.
Psychol Rep. 1998;82(2):475–80.

25. Charlton JP, Danforth ID. Distinguishing addiction and high
engagement in the context of online game playing. Comput Hum
Behav. 2007;23(3):1531–48.

26. Park N, Kim YC, Shon HY, Shim H. Factors influencing smartphone use and
dependency in South Korea. Comput Hum Behav. 2013;29(4):1763–70.

27. Goldberg LR. An alternative “description of personality”: the big-five factor
structure. J Pers Soc Psychol. 1990;59(6):1216–29.

28. John OP, Laura PN, Christopher JS. Paradigm shift to the integrative big five
trait taxonomy: history, measurement, and conceptual issues. In: Oliver PJ,
Richard WR, Lawrence AP, editors. Handbook of personality: Theory and
research. New York: Guilford; 2008. p. 114–58.

29. McCrae RR, John OP. An introduction to the five-factor model and its
applications. J Pers. 1992;60(2):175–215.

30. Tanis M, Beukeboom CJ, Hartmann T, Vermeulen IE. Phantom phone signals:
an investigation into the prevalence and predictors of imagined cell phone
signals. Comput Hum Behav. 2015;51:356–62.

31. Pisano S, Muratori P, Senese VP, Gorga C, Siciliano M, Carotenuto M, et al.
Phantom phone signals in youths: prevalence, correlates and relation to
psychopathology. PLoS One. 2019;14(1):e0210095.

32. King ALS, Valença AM, Silva ACO, Baczynski T, Carvalho MR, Nardi AE.
Nomophobia: dependency on virtual environments or social phobia?
Comput Hum Behav. 2013;29(1):140–4.

33. Vanitha J. Nomophobia-do we really need to worry about? J Nurs Trendz.
2014;5(3):14–7.

34. TrendForce. 2015 Q1 smartphone market share in China. 2015 [cited 11 Apr
2017]; Available from: http://www.199it.com/archives/341132.html.

35. Roberts JA, Pullig C, Manolis C. I need my smartphone: a hierarchical model of
personality and cell-phone addiction. Personal Individ Differ. 2015;79:13–9.

36. Takao M. Problematic mobile phone use and big-five personality domains.
Indian J Community Med. 2014;39(2):111–3.

37. Gnisci A, Perugini M, Pedone R, Di CA. Construct validation of the use,
abuse and dependence on the internet inventory. Comput Hum Behav.
2011;27(1):240–7.

38. Andreassen C, Griffiths M, Gjertsen S, Krossbakken E, Kvam S, Pallesen S. The
relationships between behavioral addictions and the five-factor model of
personality. J Behav Addict. 2013;2(2):90–9.

39. Wilson K, Fornasier S, White KM. Psychological predictors of young adults’
use of social networking sites. Cyberpsychol Behav Soc Netw. 2010;13(2):
173–7.

40. Bianchi A, Phillips JG. Psychological predictors of problem mobile phone
use. CyberPsychol Behav. 2005;8(1):39–51.

Li and Lin BMC Psychiatry          (2019) 19:186 Page 9 of 10

https://www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015/
https://www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015/
http://www.ditiezu.com/thread-360753-1-1.html
http://www.ditiezu.com/thread-360753-1-1.html
http://www.53sz.com/Job/job_article55521.html
http://www.53sz.com/Job/job_article55521.html
http://news.sina.com.cn/c/2013-10-29/070028557528.shtml
http://news.sina.com.cn/c/2013-10-29/070028557528.shtml
https://www.semanticscholar.org/paper/Understanding-the-Role-of-Motives-in-smartphone-Zhang-Chen/31b0d1154aa8e11bbcd98fd25fc2f296fdda831e
https://www.semanticscholar.org/paper/Understanding-the-Role-of-Motives-in-smartphone-Zhang-Chen/31b0d1154aa8e11bbcd98fd25fc2f296fdda831e
https://www.semanticscholar.org/paper/Understanding-the-Role-of-Motives-in-smartphone-Zhang-Chen/31b0d1154aa8e11bbcd98fd25fc2f296fdda831e
http://www.199it.com/archives/341132.html


41. Hong FY, Chiu SI, Huang DH. A model of the relationship between
psychological characteristics, smartphone addiction and use of mobile
phones by Taiwanese female university students. Comput Hum Behav.
2012;28(6):2152–9.

42. Ezoe S, Toda M, Yoshimura K, Naritomi A, Den R, Morimoto K. Relationships
of personality and lifestyle with mobile phone dependence among female
nursing students. Soc Behav Personal Int J. 2009;37(2):231–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Li and Lin BMC Psychiatry          (2019) 19:186 Page 10 of 10


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Smartphone addiction
	Addiction symptoms
	Psychological factors

	Methods
	Results
	Addiction symptoms
	Withdrawal
	Salience
	Conflict
	Phantom phone signals

	Psychological factors
	Conscientiousness
	Neuroticism
	Extroversion


	Discussion
	Conclusions
	Acknowledgments
	Authors’ contributions
	Authors’ information
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

