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Introduction: Smartphone usage has significantly increased in the last decade
among young adults has significantly increased in the last decade. While its
benefits are undeniable, its negative implications are increasingly emerging.
Studies are needed to investigate the effects of excessive smartphone use on a
young person’s life. This study aimed to determine the prevalence of excessive
smartphone use among medical students and its relations with social anxiety,
self-esteem, and quality of life.

Methods: A cross-sectional study was conducted among medical students
from Universiti Kebangsaan Malaysia (UKM) in UKM Medical Center. A total
of 273 students have consented to participate and completed self-reported
questionnaires encompassing sociodemographic information, the Short
Version Smartphone Addiction Scale (SAS-SV), the Social Interaction Anxiety
Scale (SIAS), the World Health Organization Quality of Life (WHOQOL-BREF)
and the Rosenberg Self-esteem Scale (RSES). Sociodemographic data, SIAS
score, WHOQOL-BREF score and the Rosenberg Self-esteem Scale score
were treated as independent variables. Smartphone addiction Scale score was
treated as the dependent variable. Bivariate analysis was used to explore the
relationship between independent and dependent variables using the Fisher
exact test, Pearson Chi-Square and Pearson correlation coefficient. Multiple
linear regression analysis was used to analyze the variables with a p-value
of < 0.05 from the Pearson correlation coefficient test.

Results: The percentage of excessive smarphone use among UKM medical
students is 48%. The bivariate analysis showed that excessive smartphone use
has a small but significant positive correlation with social anxiety (r = 0.173,
p = 0.004) and negative correlations with physical health (r = —0.133,
p = 0.028), psychological wellbeing (r =—0.135, p = 0.026), social relationships
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(r = —0.232, p = 0.001), environment (r = —0.260, p = 0.001) and self-

esteem (r = —0.128, p = 0.035). In the multiple regression analysis, a better
environment predicted a reduced risk for smartphone addiction (B = —0.233,
p =0.013).

Conclusion: Almost half of the students were found to have smartphone
overdependence. Excessive smartphone use has shown a significant
relationship with an increased risk for social anxiety, reduction in self-esteem,
and quality of life among medical students. A closer look into the possible
intervention is needed in the future to curb the negative effects arising from
excessive smartphone use.

social phobia, medical student, smartphone dependence, quality of life, self esteem

Introduction

The usage of smartphones has significantly increased
during the last decade, particularly among young adults. In
Malaysia, smartphone usage in 2021 was approximately 98.7%,
a slight increase from 98.2% in 2020 (1). If utilized correctly,
smartphones offer many important functions that extend
beyond their traditional purpose as communication devices.
These functions act as mediums to enhance one’s quality of
life (2) and help to boost individual self-improvement (such as
minimizing depressive symptoms) (3). In the clinical setting,
smartphone-based interventions such as online psychotherapy
have effectively treated psychological conditions (such as
depression), improved quality of life, and reduced stress levels
(4). Other than that, certain smartphone apps may help to save
lives during emergencies. Several such examples are apps that
offer guides on cardiopulmonary resuscitation (CPR) for the
general public (5), diagnose skin cancer (6), detect road traffic
accidents, or provide smart rescue systems (7).

Nonetheless, with smartphones’ growing necessity in our
daily activities, social and psychological problems have risen due
to their overuse. A clear obstacle to a systematic investigation
into this issue is the lack of a clear definition of a “smartphone
addiction”, and the unavailability of its diagnosis in the
International classification of disease 11 (ICD-11) (8) or
Diagnostic and Statistical Manual 5 (DSM-5) (9). Most studies
have assumed that it is an addictive behavior, even though there
is still active discussion on whether excessive smartphone use
is part of a continuum of addictive behaviors (10). To most
researchers, excessive smartphone use has been considered a
form of technological addiction (11), which has been defined as a
behavioral addiction that involves interaction between a human
and a machine that is non-chemical (12, 13). This present study
also utilizes the same concept - that is, smartphone addiction is a
type of behavioral addiction — when constructing its smartphone
measurements. Furthermore, a study in the past has shown
that smartphone addiction exhibits several similar aspects to
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substance-related dependence including a) compulsive behavior,
b) withdrawal, c) tolerance, and d) functional impairment (11).
Besides that, the prevalence of smartphone addiction varies from
country to country where past research has found the levels to be
26.6% in Korea (14), 26.8% in India (15), 9.3% in Tehran (16),
and 16.9% in Switzerland (17). In Malaysia, a recent study found
a much higher prevalence rate of 40.6% (18).

For this paper, the term “excessive smartphone use” (ESU)
will be used due to the lack of a clear and established clinical
diagnostic definition. ESU is a complex and multifactorial
condition. A theory that explains this condition is the “Object
Attachment Theory” (19) which originated from the Attachment
Theory by Bowlby (20). Object Attachment Theory describes
the bonding relationship between humans and inanimate objects
such as smartphones. Individuals who are attached to their
smartphones perceive the object as a surrogate for comfort
and security (19). Losing access to smartphones might then
cause intense discomfort or nomophobia for these individuals
(21). Attachment to smartphones is not merely driven by the
need to connect with other people (22). Instead, individuals
might be using their smartphones for other non-social purposes
such as watching movies, playing games, or reading the news.
Smartphones are easily accessible and portable and are not only
used for online internet consumption, but also offline activities
such as telecommunication (phone calls), taking pictures, or
playing games. In contrast, internet addiction is more specific to
problematic compulsive use and consumption of content on the
internet. Therefore, smartphone use is different from traditional
internet use via desktop computers, due to the former’s ability to
be used anywhere and at any time (23). In addition, constantly
checking smartphones and feeling fearful when not holding
one are among the other distinguishing factors between the
two addictions mentioned above. For this reason, the scope of
this current study shall be limited to investigating “excessive
smartphone use” instead of “internet addiction”.

Various studies have found that ESU correlates with
impaired psychological wellbeing, such as depression, anxiety,
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and stress (15, 24). Some studies conducted within the Malaysian
context have arrived at the same conclusion as well (18,
25). Furthermore, ESU is associated with other psychological
conditions such as obsessive-compulsive disorder (OCD) (26),
attention deficit hyperactivity disorder (ADHD) (27), and
insomnia (28). Moreover, more and more recent research has
demonstrated a higher relationship between social anxiety and
ESU (29, 30).

Social anxiety or social phobia is a condition characterized
by marked fear of being scrutinized or humiliated by others (31).
Social anxiety causes difficulties in in-person communication
with others. Whether individuals with social anxiety use mobile
devices more than others or vice versa, remains a question.
Interactions using smartphones are relatively less anxiety-
provoking than physical, face-to-face meetings. However, it may
cause individuals to be more vulnerable to the excessive use of
smartphones (29). Furthermore, a positive correlation has been
found between anxiety and smartphone usage among university
students (32). Specifically, a positive correlation has been most
profound between ESU and social phobia (29), a finding that
echoes the discovery made in another study (33).

Looking at the relationship between ESU and social anxiety
in terms of social interaction, it seems that those who have
ESU reported a higher association with loneliness and shyness
relative to those who do not (34-36). Smartphones are regarded
as important social devices, where via their usage, one may
construct an extensive social network, build a self-image, and
feel connected with the rest of the world (37). Nonetheless,
research concerning the interaction model between social
interaction and ESU is still in its infancy. Individuals with
a fear of “real-life” social interaction may be more prone
to using smartphones to communicate. Similarly, individuals
experiencing ESU may be too occupied with their gadgets and
consequently distance themselves from interacting with people
in real life. A study showed that interaction anxiety significantly
affects ESU (38). Meanwhile, another study demonstrated that
social skills (social expressivity skills) predicted ESU and that
the latter can be a mediating factor between social skills
and psychological wellbeing (39). Moreover, social anxiety and
reduced self-efficacy have also been shown to mediate ESU
(38). Besides that, another study suggested that social anxiety
plays a mediating role between poor self-esteem and ESU (40),
while cognitive-emotional regulations mediated the relationship
between social anxiety and ESU (41).

Smartphone use has generally been affecting an individual’s
quality of life. A healthy engagement in online activities may
give pleasure in life and add to its overall quality. However,
problematic use of these gadgets may lead to a neglect of
other useful tasks and responsibilities that would inevitably
impair a person’s quality of life. According to the World Health
Organization (WHO), quality of life consists of four domains:
physical health; psychological wellbeing; social relationships;
and the environment (42). Studies have shown that ESU is
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negatively correlated with the quality of life (43), while the
former predicts the latter (44). Moreover, there is currently
a debate about the interaction between ESU and self-esteem
levels. One large-scale study conducted in Norway reported
that the addictive use of social media is linked to low self-
esteem (38, 45), a finding that has been replicated in several
other studies (46, 47). Self-esteem was also revealed to be the
mediator between the effect of social media addiction and life
satisfaction (48), where a high level of self-esteem is found to
be a protective factor against ESU (49). On top of that, looking
at the available evidence, previous studies showed that social
anxiety might lead to ESU (29, 50). In another study, mobile
phone addiction might be mediated by poor self-esteem (40) and
cognitive-emotional regulation (41), effectively leading to poor
quality of life (42). However, further studies are still needed to
confirm these findings.

Medical students are among those with a high rate of
smartphone use (18). The students often use smartphones to
obtain study materials, make notes, or search for answers for
their assignments (51). This tendency to rely on smartphones
might put them in the risk group for excessive use of the device.
In Malaysia, studies on ESU are still lacking, which is not in line
with the high rate of smartphone use observed in the nation. It
is a concern that smartphone use, especially when it is excessive,
may result in negative implications for young adults. Having
these concerns as aspirations, this study aims to determine the
rate of ESU and the potential risk factors associated with it
among medical students at the Universiti Kebangsaan Malaysia
Medical Center (UKMMC).

Methods

This study is cross-sectional in design and involves 1st-
and 4th-year medical students at UKMMC. Data collection was
conducted using convenience sampling, where year 1 and 4
students who are present on campus during the data collection
period were approached after classes. The year-1 students
represent those undergoing pre-clinical rotations, while the
year-4 students represent those undergoing clinical rotations.
The sample size of this study was determined using a manual
sample size calculation formula for the prevalence study (52)
based on the method by Haug et al. (17), who conducted
a similar study on students in Switzerland. The sample size
calculation was per the following formula:

n = (Z1 —a)? [P(1 — P)/D2]

where,

Z1-a = 70.95 = 1.96 (for a confidence interval of 95%, Z =
1.96; normal distribution table).

P (Prevalence) = 0.17, was taken from the prevalence
of smartphone addiction in a study among students in
Switzerland (17).
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D (Absolute precision required) = 5% = 0.05.

Therefore, n = 1.962 [0.17(1-0.17)/0.052] = 217. The final
estimation of the sample size required is estimated to be a
minimum of 260 students (217 4 43 = 260, where 43 represents
an a priori provision of 20% non-responders).

Data collection

The data collection process was conducted between 15th
June 2018-30™ June 2018. Briefing on the purpose and nature
of the study, as well as the inclusion and exclusion criteria,
were delivered to the sampled students before the interview. The
inclusion criteria were twofold: (1) the participant must be a
year-1 or year-4 undergraduate medical student at UKM; and
(2) the participant must consent to voluntarily take part in this
research. The exclusion criterion was a participant who does
not give his/her consent. Those who fulfilled the criteria were
given a set of self-report questionnaires and written consent.
The participants were asked to complete the questionnaires that
consist of questions regarding their socio-demography, the short
version of the Smartphone Addiction Scale (SAS-SV) (53), the
Social Interaction Anxiety Scale (SIAS) (54), WHO Quality of
Life-BREF (WHOQOL-BREF) (42), and Rosenberg Self-esteem
Scale (RSES). The authors were present at each briefing to help
and clarify any doubts about the questionnaires. All participants
were assured of the study’s confidentiality. The time needed to
complete the questionnaires ranged from 20 to 30 min for each
student. The students were informed that professional help is
available if they need further consultation.

Written permission and approval to conduct the study
were obtained from the Research and Ethics Committee,
Faculty of Medicine, Universiti Kebangsaan Malaysia (Project
Code: FF-2018-243).

Study instruments

The sociodemographic questionnaire

This is a self-reported questionnaire that includes questions
on respondents’ age, ethnicity, religion, year of study, place
of origin (urban/rural), parents’ living status, parents’ marital
status, parents’ household income, existing medical condition,
and existing psychiatric condition.

The short version smartphone addiction scale
The first Smartphone Addiction Scale (SAS) questionnaire
was developed and validated by Kwon et al. (55). The original
version consisted of 33 questions with a 6-point Likert scale
ranging from 1: strongly disagree and 6: strongly agree. All six
questions represent six factors being measured. The factors are;
1) daily-life disturbance; 2) positive anticipation; 3) withdrawal;
4) cyberspace-oriented relationship; 5) overuse; and 6) tolerance.
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The internal consistency and concurrent validity of SAS were
verified, with a Cronbach’s alpha of 0.967.

A shorter version of SAS was created and validated again
in the same year by Kwon et al. (53). The shorter version of
the SAS (or SAS-SV) consists of only 10 questions. This version
of the psychometric test showed good internal consistency and
concurrent validity with Cronbach’s alpha of 0.911. The SAS-
SV was significantly correlated with the original version of SAS
and other similar scales, such as the Smartphone Addiction
Proneness Scale (SAPS) and The Korean Self-reporting Internet
Addiction Short-form Scale (KS-Scale). The ROC analysis
results showed an area under the curve (AUC) value of 0.963
(0.888-1.000), with a cut-off value of 31 for males and 33
for females. The same cut-off values were used in this study.
Based on the above discussion, it may be said that the SAS-
SV showed good reliability and validity for the assessment of
smartphone addiction (53). A validation study of the Malay-
translated version of the SAS-SV was conducted by Ching SM
et al. among medical students in Malaysia. This version has also
demonstrated good internal consistency and concurrent validity
with a Cronbach’s alpha value of 0.94 (56). We used the validated
English version of the SAS-SV, as medical students in Malaysia
generally have a good mastery of and proficiency in the English
language. The Cronbach’s alpha for our current study sample for
SAS-SV is 0.86.

Social interaction anxiety scale

The Social Interaction Anxiety Scale (SIAS) is a self-report
scale that measures the anxiety experienced by a person during
social interactions with others. This scale was first developed
and validated by Mattick and Clarke (54). The scale contains 20
items where the respondent rates how much each item relates
to them using a 5-point Likert scale, ranging from 0 points
(Not at all characteristic of me), 1 point (Slightly characteristic
of me), 2 points (Moderately characteristic of me), 3 points
(Very characteristic of me), 4 points (Extremely characteristic
of me). The first validation study revealed that SIAS has a
good internal consistency (Cronbach’s a = 0.94) and test-retest
reliability (Cronbach’s o = 0.92) (54).

In terms of its discriminant validity, SIAS has been
compared to other scales that measure social anxiety, such as
the Social Phobia Scale (SPS) and the Social Phobia & Anxiety
Inventory (SPAI) by Peters (57). The SIAS was significantly
correlated with SPS & SPAI, suggesting that they have a
similar construct. However, SIAS does not differentiate between
social anxiety and other types of anxiety disorders (57). To
interpret the SIAS scores, Peters defined the cut-off score
as 36 for probable social anxiety with a sensitivity of 0.93,
specificity of 0.60, a positive predictive value (PPV) of 0.84,
and a negative predictive value (NPV) of 0.78 (57). To the
best of our knowledge, there is no specific psychometric
study of SIAS performed in the Malaysian setting. There were
studies in Malaysia that utilized the SIAS questionnaire but
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the authors (58, 59) did not conduct any psychometric studies
to complement the main study. The Cronbach’s alpha for our
current study sample for SIAS is 0.89.

WHOQOL-BREF

The WHO?’s definition of Quality of Life (QoL) is “An
individual’s perceptions of their position in life in the context
of the culture and value systems in which they live and
about their goals, expectations, standards, and concerns” (42).
WHOQOL is a questionnaire developed by WHO to assess the
level of QoL of a person. The shorter version of WHOQOL
(or WHOQOL-BREF) was introduced to improve the original
questionnaire’s practicality and has been tested in 20 field centers
across 18 countries. Moreover, the latter is now available in 19
languages (60).

The WHOQOL-BREF consists of 26 items (a significant
reduction in comparison to the 100 items contained within
the original WHOQOL). In total 24 of these items are
divided into four domains: physical; psychological wellbeing;
social relationship; and environmental. The remaining two
items represent the person’s perception of their overall QoL
and general health. A 5-points Likert scale is used for the
questionnaire’s scoring. The total raw score for each of the four
WHOQOL-BREF domains can be obtained by summing the
item scores and converting them to a scale ranging from 0 to
100 using the formula below:

Transformed Scale = (Actual raw score
— lowest possible raw score)

x 100 possible raw score range

The original WHOQOL (U.S version) has an acceptable
internal consistency with Cronbach’s alpha of 0.82-0.95 across
its domains (61). Meanwhile, the WHOQOL-BREF has a
high correlation level with the WHOQOL-100, registering a
Cronbach’s alpha of 0.89 (62). According to the WHOQOL-
BREF manual, higher scores indicate a higher QoL and vice
versa. To ease interpretations, Hawthorne et al. set a reference
point for the scores. Their results showed that the general levels
for the WHOQOL-BREF domains were 73.5 (SD = 18.1) for the
Physical Health domain, 70.6 (SD = 14.0) for the Psychological
wellbeing domain, 71.5 (SD = 18.2) for the Social Relationships
domain, and 75.1 (SD = 13.0) for the Environment domain (63).
WHOQOL-BREF has been translated into Malay and validated
in the local Malaysian setting in a psychometric study of the
Malay Version-WHOQOL-BREF by Hasanah et al. This study
showed that WHOQOL-BREF has a good internal consistency
(Cronbach alpha of 0.89), good test-retest reliability (ICC of
0.75), good construct validity (based on Exploratory Factor
Analysis), and good discriminant validity when applied to the
local context (64). The Cronbach’s alpha for our current study
sample for WHOQOL-BREEF is 0.92.
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Rosenberg self-esteem scale

This is a self-rated scale developed by Rosenberg to measure
the level of self-esteem among high school students (65). It
utilizes the 4-points Likert scale ranging from 1 = Strongly
Agree to 4 = Strongly Disagree. Regarding its reliability, the
Rosenberg Self-Esteem Scale (RSES) demonstrates a Guttman
Scale Coefficient of Reproducibility of 0.92, indicating excellent
internal consistency. This scale’s test-retest reliability over 2
weeks reveals correlations of 0.85 and 0.88, signifying excellent
stability. A validation study on a Malay-translated version of
the RSES revealed that, overall, the Malay version of the scale
(m-RSES) is a valid and reliable tool with a Cronbach’s alpha
of 0.8 (66). For interpretation purposes, scores between 15 and
25 are interpreted as the respondents having a normal self-
esteem range, while scores below 15 suggest low self-esteem. The
Cronbach’s alpha for our current study sample for RSES is 0.88.

Statistical analysis

The collected data were keyed into the Statistical Package
for Social Sciences (SPSS) software version 21. The completed
Smartphone Addiction Scale (SAS), Social Interaction Anxiety
Scale (SIAS), WHOQOL-BREF, and Rosenberg Self-Esteem
Scale (RSES) questionnaires were scored according to their
respective manuals or based on reviews of the literature. The
calculated scores were then keyed into SPSS. Descriptive
analyses were performed on the sociodemographic variables.
Sociodemographic data, Social Interaction Anxiety Scale
score, WHOQOL-BREF score, and the Rosenberg Self-esteem
Scale score were treated as independent variables, while
the Smartphone Addiction Scale score was treated as the
dependent variable. Bivariate analysis was used to explore the
relationship between the independent and dependent variables
using the Fisher’s exact test, Pearson Chi-Square analysis, and
Pearson correlation coefficient. Furthermore, a multiple linear
regression analysis was used to analyze the variables with a
p-value of < 0.05 from the Pearson correlation coeflicient test
to control for confounders. Smartphone addiction was then
analyzed as categorical data (using validated cut-off points) for
comparison with sociodemographic data (using Fisher’s exact
test and Pearson chi-square test). On top of that, smartphone
addiction’s continuous data was used for correlation and
regression analysis.

Results

A total of 367 eligible medical students from year-1 and year-
4 groups were approached to be recruited into this study as
participants. However, 94 of them did not give their consent,
thus excluding them from the final sample (Figure 1). The
remaining students who consented were able to complete
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367 eligible medical students from 1st & 4th
year MD were approached

Consentwere obtained from
consentedparticipants and confidentiality
assured. Sociodemographic, SAS-
SVSIAS WHOQOLBREF & RSES questionnaires
were qgiven to participants (N=273)

Returned questionnaires = 273
Incomplete questionnaires = 0

Data analysis, interpretation and writing up of|
findings

FIGURE 1
Flow diagram of study participants.

N\

Atotal of 94 students not
consented for the study

J

all questionnaires given to them. The total number of final
respondents who participated and were included in the analysis
was 273 students.

From the sociodemographic data, male students from both
batches represent 30.7% (84 students) of the sample, while
female students represent 69.2% (189 students). In terms of
ethnicity, Malays made up most of the study sample, with
169 students (61.9%), followed by Indians (n = 48, 17.6%),
Chinese (n = 44, 16.1%), and others (n = 12, 4.4%). The most
predominant religion was Islam, with 184 followers (67.4%)
followed sequentially by Buddhism (n = 38, 13.9%), Hinduism
(n = 32, 11.7%), Christianity (n = 16, 5.8%), and others (n
= 3, 1.1%). With regards to the place of origin, 214 students
came from urban areas (78.4%) while the remaining 59 students
(21.6%) came from rural areas. Moreover, regarding the parents’
living status, a total of 25 students (9.16%) have lost their fathers,
while three students (1.1%) have lost their mothers. In terms
of parental marital status, 245 (89.7%) were in marriage, 10
(3.66%) were divorced, and 18 (6.6%) were widowed. Lastly,
31 students (11.4%) had an existing medical condition, and
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only 7 of them (2.56%) had an existing psychiatric condition
or illness.

The rate of ESU among UKM medical students as measured
using the SAS-SV was 48.4% (n = 132) (Table 1). From this,
32.6% of them (n = 43) are male and 67.4% (n = 89) are female.
These figures were calculated based on the cutoff point of 31
score points for boys and 33 score points for girls (55).

Additionally, Fisher’s exact test and Pearson Chi-Square
were conducted to investigate whether there are statistically
significant differences in sociodemographic information
between the group of smartphone and non-smartphone addicts.
The final result showed that there was a statistically significant
difference in terms of religious beliefs between the smartphone
addicts vis-a-vis the non-addicts with p = 0.026 (p < 0.05).
The other factors do not seem to be different across the two
above groups.

From the analysis, it may be determined that ESU was
positively correlated with the domains of social anxiety (r
= 0.173). This correlation was highly statistically significant

(p 0.004) (Table2). Furthermore, ESU was negatively
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TABLE 1 Sociodemographic information vs. excessive smartphone use.

10.3389/fpsyt.2022.956168

No excessive smartphone use Excessive smartphone use p-value
Count % Count %

Gender Male 41 29.10% 43 32.60% 0.531**
Female 100 70.90% 89 67.40%

Ethnicity Malay 81 57.40% 88 66.70% 0.388*
Chinese 24 17.00% 20 15.20%
Indian 28 19.90% 20 15.20%
Others 8 5.70% 4 3.00%

Religion Islam 86 61.00% 98 74.20% 0.026*
Buddha 21 14.90% 17 12.90%
Christian 13 9.20% 3 2.30%
Hindu 18 12.80% 14 10.60%
Others 3 2.10% 0 0.00%

Year of MD 1st year 59 41.80% 65 49.20% 0.220**
4th year 82 58.20% 67 50.80%

Place of origin Urban 107 75.90% 107 81.10% 0.229**
Rural 34 24.10% 25 18.90%

Father living status Yes 124 87.90% 124 93.90% 0.086**
No 17 12.10% 8 6.10%

Mother’s living status Yes 138 97.90% 132 100.00% 0.248*
No 3 2.10% 0 0.00%

Parents’ marital status Married 123 87.20% 122 92.40% 0.359%
Divorced 6 4.30% 4 3.00%
Widowed 12 8.50% 6 4.50%

Parents’ household income <RM1000 13 9.20% 13 9.80% 0.580**
RM1000-RM4999 59 41.80% 46 34.80%
RM5000-RM 10000 42 29.80% 40 30.30%
>RM10000 27 19.10% 33 25.00%

Existing medical condition Yes 13 9.20% 18 13.60% 0.250**
No 128 90.80% 114 86.40%

Existing psychiatric condition Yes 3 2.10% 4 3.00% 0.715*
No 138 97.90% 128 97.00%

*Fisher exact test. **Pearson chi-square. “Smartphone addition” and “No Excessive smartphone use” are categorized based on cut-off points of the SAS-SV (31 for males, and 33 for females).

correlated with all domains of quality of life as measured
by WHOQOL-BREF with r = —0.133 for physical health,
r = —0.135 for psychological wellbeing, r = —0.232 for
social relationships, and r = —0.260 for the environment.
Moreover, the relationship was statistically significant (p <
0.05) for physical health and psychological wellbeing and
was highly significant (p < 0.01) for social relationships and
environment. On top of that, ESU was also found to exhibit
a statistically significant negative correlation with self-esteem
(r=—0.128).

In Table 3, all the statistically significant variables from
Table 2 were included in the regression analysis to estimate
the relationship between the variables with ESU. In Table 4,
the significant variable from sociodemographic data — religion
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- was incorporated into a model with all existing variables
from Table 3 for further analysis. From results in Tables 3, 4,
only WHOQOL-BREF (environment) & religion emerged as
significant predictors of ESU out of independent variables that
were computed in the regression model. The result from Table 3
showed that an increase of one point score in the WHOQOL-
BREF environment domain will lead to a reduction in the
ESU score by 0.248 (p = 0.009). Meanwhile, the results from
Table 4 reveal that being Muslim is statistically significantly
associated with an increased score for ESU by 0.595 (p = 0.027).
And again, an increase of 1 point in the WHOQOL-BREF
environment domain score is statistically significantly associated
with the reduction of ESU score by 0.233 (p = 0.013) in
Table 4.
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Discussion

This study was designed to identify the prevalence of ESU
among UKM medical students and its relationship with social
anxiety, quality of life, and self-esteem. Studies investigating the
relationship between ESU and the above factors are still lacking,
and to the best of our knowledge, have yet to be conducted in the
local Malaysian context.

The rate of ESU in this study for both male and female
students - as measured by the Short-version Smartphone
Addiction Scale (SAS-SV) - is around 48%. This rate is similar
to a local study (40.6%) (18). However, it is much higher than
the rates recorded in similar studies using SAS-SV conducted
in Korea, Switzerland, and universities in Iran, with 26.61%
(14),16.9% (17), and 9.3% (16) prevalence rates, respectively. A
possible explanation for the high prevalence rate recorded in the
current study is that the percentage of smartphone ownership

TABLE 2 Correlations study excessive smartphone use vs. factors.

Excessive smartphone
use

Coeflicient = Significant

Social interaction S.LA.S Total 0.173** 0.004

anxiety scale (SIAS)

WHOQOL - BREF  Physical health —0.133* 0.028
(Domain 1)
Psychological wellbeing —0.135* 0.026
(Domain 2)
Social relationships —0.232%* 0.001
(Domain 3)
Environment —0.260** 0.001
(Domain 4)

Rosenberg R.S.E.S total —0.128% 0.035

self-esteem scale

(RSES)

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the
0.01 level (2-tailed).

10.3389/fpsyt.2022.956168

in Malaysia is high (78% in 2018). Smartphones are also the
most popular device for Malaysians to access the Internet
(94.6%), according to statistics provided by the Malaysian
Communications And Multimedia Commission (MCMC) in
2018 (67). The discrepancy between the findings in this study
and two previous studies must be interpreted cautiously, due to
the differences in terms of region and socio-cultural background
of the studied populations.

In this study, the bivariate analysis yields a significant
positive correlation between ESU with risk for social anxiety
0.173, p = 0.004). This is consistent with findings
from previous studies that demonstrated a higher strength of

r =

association between ESU and social anxiety (23, 26, 31). In
the regression analysis, although the result was not statistically
significant, there is a positive correlation between ESU and
social anxiety. This non-statistically significant association in
the regression analysis could be due to inadequate sample size.
In other words, when other variables are factored into the
equation, the relationship becomes weaker and non-significant.
Another possible explanation is that perhaps medical students
may have a lower threshold for social anxiety. Apart from a
study that showed the prevalence rate of social anxiety among
medical students can be as high as 59.5% (68), one cohort
study conducted in a medical college in Turkey (with frequent
follow-ups in 5-years intervals) revealed that the level of social
anxiety among medical students reduces year-by-year, probably
due to the positive effect of medical education (69). Three other
studies also found that the prevalence of social anxiety among
medical students is low (9.6, 18.7, and 21.8%, respectively) (70—
72). In this study, the prevalence of social anxiety among medical
students measured using SIAS is 20.14% (n = 55).

The relatively lower rate of anxiety among medical students
compared to other students may be due to their higher
psychological resilience. Psychological or mental resilience is
defined as the ability to successfully and quickly cope with a crisis
and to return to pre-crisis status (73). A study on the resilience
between nursing and medical students has found that the level of
resilience is higher among the latter (74). In the local context, the
level of resilience among medical students in Malaysian public
universities was reported to be moderately high, as measured by

TABLE 3 Regression analysis for relationship between variables and smartphone addiction.

Model Unstandardized coefficients Standardized coefficients t Sig.
B Std. Error Beta
S.ILA.S score 0.003 0.003 0.079 1.122 0.263
WHOQOL BREF (Physical health domain score) 0.000 0.004 —0.003 —0.034 0.973
WHOQOL BREF (Psychological wellbeing domain score) 0.005 0.004 0.114 1.242 0.215
WHOQOL BREF (Social relationships domain score) —0.003 0.002 —0.123 —1.537 0.125
WHOQOL BREF (Environment domain score) —0.011 0.004 —0.248 —2.626 0.009
Rosenberg self-esteem scale score 0.007 0.008 0.069 0.86 0.391
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TABLE 4 Regression analysis for relationship between variables including religion with smartphone addiction.

Model Unstandardized coefficients Standardized coefficients t Sig.
B Std. Error Beta
S.LA.S total 0.002 0.003 0.043 0.601 0.548
WHOQOL BREF (Physical health domain score) —0.002 0.004 —0.045 —0.549 0.584
WHOQOL BREF (Psychological wellbeing domain score) 0.005 0.004 0.113 1.25 0.212
WHOQOL BREF (Social relationships domain score) —0.004 0.002 —0.144 —1.808 0.072
WHOQOL BREF (Environment domain score) —0.01 0.004 —0.233 —2.5 0.013
Rosenberg self-esteem scale score 0.007 0.008 0.066 0.826 0.410
Religion Islam 0.634 0.285 0.595 2.223 0.027
Religion Buddha 0.553 0.293 0.383 1.889 0.060
Religion Christian 0.312 0.306 0.146 1.02 0.309
Religion Hindu 0.51 0.293 0.328 1.743 0.083

the Brief Resilience Scale (BRS) (75). A higher level of resilience
has been associated with the reduction in risk for stress and
anxiety as revealed in the study by Hjemdal et al. (r =—0.34, p
< 0.001) and Rios-Risquez et al. (r =—0.62, p < 0.01) (75, 76).

Another possible explanation for the small association
between ESU and social anxiety may be due to the different
types of activities available on smartphones. People with social
anxiety may prefer to engage in offline to online activities using
smartphones. Elhai et al. reported that “non-social” features of
smartphones are more related to anxiety as compared to “social”
ones (50). This includes activities like news consumption,
entertainment, and relaxation. This preference to use “non-
social” content in smartphones is based on the Social Avoidance
and Safety Behavior Theory (77-79).

There is a notion that excessive use or being addicted to
a smartphone can negatively affect a person’s quality of life
(QoL). A part of the results of this study seems to support that
view. Based on the bivariate (correlation) analysis, it appears
that those with a higher risk for ESU will have a small but
significant negative implication in several areas, such as physical
& psychological health, social relationship, and the environment
domains. In this study, excessive usage of smartphones has
been shown to affect our physical health in several ways. This
finding is similar to a recent study (43). Besides that, two studies
showed that with an increase in time spent using smartphones or
browsing the Internet, the rate or frequency of physical activity
is significantly reduced (80, 81). Too much screening time using
smartphones may also affect students’ sleep duration and quality
(82, 83). Moreover, physical issues such as neck disability may
also occur among addicted smartphone users due to frequent
neck flexion posture (84, 85).

Other parts of the psychological wellbeing constructs consist
of positive and negative emotions and self-esteem, which may
be jeopardized among smartphone addicts. Self-esteem has
been shown to be directly and indirectly related to ESU (45,
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48), a view that has been supported by the results of this
study (Table 2). From the regression analysis (Tables 3, 4), the
association between psychological wellbeing and self-esteem to
ESU is negative. However, these associations are not statistically
significant to be clinically meaningful. This can be attributed
to the fact that in this sample of students, the purpose of
smartphone usage is to enhance the students’ profiles and
obtain good feedback via social media (i.e., Facebook, and
Instagram). Therefore, the usage of smartphones in this regard
may boost students’ self-esteem levels. This is largely similar to
the findings made by Valkenburg et al. (86). Other factors such
as peer relationships and a sense of belonging might explain
the relationship between self-esteem and ESU. Past research
reported that there is a mediating role played by self-esteem
between student-student relationships and ESU (49).

As social beings, humans need to interact socially with others
as part of their effort to maintain stable psychological wellbeing.
Nowadays, people are more preoccupied with their phones
instead of having the usual face-to-face social interaction. In this
study, the correlation and regression analysis show that excessive
use of a smartphone can impact social relationships in a negative
way (Table 2: r = —0.232, p = 0.001, Table 4: § = —0.144, p =
0.072) albeit the relationship is not statistically significant. This
is largely supported by other past studies. An experimental social
study revealed that the presence of a smartphone negatively
affects the quality of a conversation (87). In another study on a
group of students (n = 768), the outcome demonstrated that the
student-student relationship was negatively associated with ESU
(49). A possible explanation for the non-significance of the social
domain’s regression analysis is the usage of smartphones in
facilitating long-distance relationships. As the study participants
were mostly staying in university-provided hostels, they may
utilize video conferencing applications and platforms in their
smartphones to preserve long-distance social interactions with
their families.
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Furthermore, the environment domain (as measured by
WHOQOL-BREF) consistently displays a significant negative
relationship with ESU across the different analyses conducted.
Among the facets incorporated within this domain are financial
status and home environment. Brown et al. found that the
duration of smartphone usage among undergraduate students
from low-income families was higher than those from higher-
income families (88). This disparity may be due to a lack of
other resources (i.e., PC or tablets) for low-income students
to access the Internet. Prolonged usage of the Internet (via a
smartphone) has been identified as one of the risk factors for
ESU (89). Parents from families with lower economic status
might not have the time and capacity to monitor their children’s
smartphone use (90). Another possible explanation for the
significant negative relationship is respondents who are not
satisfied with their living space or physical environment - for
example, those living in a crowded home environment - might
turn to ESU to escape from the uncomfortable living situation.
Moreover, they may also do so to avoid reality by going into a
virtual “ideal world”. For the home environment facet, a study
discovered a significant positive correlation between daily work-
home interference (WHI) and level of daily exhaustion, which
is stronger for intensive smartphone users (z = 1.91, p < 0.05)
(84, 91). WHI refers to the negative association between work
and home domains (92).

Additionally, among the other results of this study is the
significant association between an individual’s belief system with
the risk of ESU. This result needs to be interpreted cautiously
as all religions - including Islam - generally promote healthy
living. In this study, the sample students are predominantly
Muslim, a fact that may influence the findings. In a report
released by Pew Research Center, statistics show that the
percentage of smartphone ownership has significantly increased
in Muslim-majority countries like Lebanon and Jordan by 25-
28% between 2015 to 2017 (93). A local study on Muslim
university students has found that the majority of them are
social media network users, which has affected their religious
practice in daily life (94). With the abundance of religious
information available, Malaysian Muslims spent nearly double
the time accessing religious content online as compared to print
media (95).

Looking at ESU from a slightly different angle, Parent
et al. (19) suggested that researchers need to discuss the role
of attachment dimensions to understand adults’ relationship
with their smartphones. According to Bowlby et al. (96), the
attachment with an object is theorized to develop in tandem
with the flourishing of the attachment dimension in infancy
and remained throughout the life course. Studies looking at
attachment styles among medical students showed around
48.8% (97) to 51.3% (98) students with secure attachment. Our
current study does not investigate the different attachment styles
of the participants. However, this provides an avenue for further
research in this domain.
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There are limitations to this study. Firstly, the sample size of
273 might not be enough for a good statistical analysis. Secondly,
this study was conducted on a specific population (medical
students), making the generalizability of the interpretation of
its results to other populations to be limited. Furthermore,
this study did not look into specific activities during the use
of smartphones - like gaming, internet use, or social media.
These activities represent another aspect to be explored in future
studies. The small sample size and the sample heterogeneity
in this study also did not allow Bonferroni corrections to
be administered.

Conclusion

This study offers insight into excessive smartphone use
and its effects on Malaysian medical students. ESU is
prevalent among UKM medical students regardless of their
gender. Our study suggests that there is a significant positive
correlation between ESU and social anxiety. We also discovered
negative correlations between ESU and quality of life in
various domains. Despite the limitations, we believe that
this study may contribute to the development of new
knowledge, particularly on the effects of smartphones on
people’s daily lives. Hopefully, this knowledge will help to
guide users to maximize the potential of a smartphone to
enrich their lives while averting the pitfalls. Further studies
on smartphone use are necessary to explore how and under
what conditions would smartphone use - despite being
excessive — still be beneficial to users. The studies may also
explore what other conditions would smartphone use be
considered harmful.
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