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Abstract

Background
Smartphone ubiquitous has become profound especially during 2019 Coronavirus Disease (COVID-19)
lockdown period. It is worth considering the in�uence on users’ health symptoms, which extend beyond
the realm of communication. Prior research suggests smartphone’s usage and pattern correlated with
self-reported symptoms from different countries. Hence, this research aimed to evaluate the smartphone
usage and pattern, also its association on self-reported symptoms among medical students in Malaysia,
which occurred during COVID-19 lockdown implementation.

Methods
A cross-sectional study was conducted, with 252 medical students enrolled in the study at Universiti
Kebangsaan Malaysia (UKM) using proportionate strati�ed random sampling. Sociodemographic,
socioeconomic characteristics, smartphone usage and pattern also self-reported symptoms were derived
from the self-administered questionnaire. Student’s t-test, Pearson’s Chi Square and Pearson’s correlation
were used to determine the association of factors (sociodemographic, socioeconomic status and
academic performance) on smartphone usage and pattern. Simple and Multiple Linear Regression (MLR)
were performed to seek the main factor contributing to the association of smartphone usage and pattern
on self-reported symptoms.

Results
Smartphone usage SAS-M score was 101.43 (25.15). Smartphone pattern revealed an average of 7 years
owning a smartphone, make or receive calls about 32 minutes per day and spend around 4 hours per day
other than calls, and the participants equally use their smartphone for entertainment (50%) and non-
entertainment (50%) purposes. They have about one extra device besides their smartphone and usually
would �rst use their smartphone within 15 minutes after wake-up in the morning. Employed father status
(Adj. ß = 7.431, 95% CI: 3.069, 11.793) and entertainment (Adj. ß = 4.211, 95% CI: 0.460, 7.962) as most
personally relevant smartphone function are the signi�cant main predictors for self-reported symptoms
after controlling other factors.

Conclusions
These results suggest that father’s occupation and entertainment function of smartphone pattern affect
self-reported symptoms among medical students in the setting of ongoing COVID-19 pandemic. Parents’
active participation is crucial from early childhood education on proper ways to utilise smartphones, also
having support system on seeking various ways of entertainment. Public campaigns promoting
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awareness on proper way of utilising smartphone to avoid the tendency of smartphone addiction are
essential.

Background
More people have been using smartphones in the last decade, especially the young adults who own their
�rst smartphones at a younger age. One study revealed the average age at which Spanish teens were
13 years old when they got their �rst smartphone in 2005, while Korean children and adolescents own at
10 years old in 2011 (1, 2). They use mobile phones not only to keep in touch with their relatives or
friends, but also as a source of entertainment, such as playing games and sur�ng the internet, revealing
that smartphone use has absorbed the early stages of their life (3).

They are widely believed to be more vulnerable to symptoms from the use of smartphones as they are
more susceptible. It is reportedly the result of a deeper penetration of microwave radiation into children's
brains. In addition, it has been reported that smartphone usage can alter the permeability of the blood-
brain barrier (4). Considering the popularity of smartphone usage among students, they are usually
among the frequent users of this common electromagnetic �eld (EMF) source and they tend to use
smartphones beyond extended periods of time while at home (4).

Given the potential health effects of smartphones on human development, research that explored the
associations between smartphone use and well-being among young people has gradually increased (5–
8). As for the safety of smartphones, they are a fairly new technology. Therefore, scientists do not yet
have a long-term tracking of their possible health effects (9). Since the physiological functions of the
human body are regulated by electrical currents, we may assume that placing the human body in a
su�ciently strong electromagnetic �eld will affect physiological processes (10). Although the vast
majority of recent research projects focus on cancer, electromagnetic �elds (EMFs) are also suspected as
a potential cause of such diseases like sleep disorders, headaches or allergy-like symptoms (4). Even the
majority of private university students in Malaysia con�rmed that smartphones that cause headache,
memory loss and sleep disorders (11). A local study carried out among university students in 2009 found
that those who spent more time with smartphones were more vulnerable to psychological disorders
induced by unhealthy and unregulated use of smartphones (12). Most of the research focussed on
psychological illness as a smartphone in�uence in Malaysia (8, 12–15).

On 18th March 2020, effective nationwide, the Government of Malaysia has adopted extraordinary steps
to restrict viral transmission and reduce contact with people infected with COVID-19 and to curb the
outbreak (16). The population of Malaysia has been subjected to a considerable period of social
isolation, with restrictions on movements for all sectors except the essential ones (17). Measures of
social distancing were also imposed. Many people were detained at home, enabling them to go out to
work only if their physical presence was considered important and they are only permitted to leave home
if it is strictly required.
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Based on the research evidence of smartphone effect and its association with the severity of symptoms
experienced, we speculate the possibilities during COVID-19 social distancing, as smartphone will be
utilised for various purposes such as, learning, human connection and even distraction with
entertainment. The goal of this study was therefore to determine the usage and pattern of smartphones,
as well as their association with self-reported symptoms among UKM medical students, since they are
equipped with medical knowledge to distinguish the symptoms experienced. We hypothesized that the
higher smartphone usage and pattern duration, the higher number of self-reported symptoms
experienced.

Methods
This was a cross-sectional study using proportionate strati�ed random sampling conducted among the
local undergraduate medical students of UKM who are smartphone owners, in March till April 2020 (16).
This period was also the time of nationwide quarantine due to the COVID-19 global pandemic (16). The
medical students were assigned into stratums categorised as: Pre-clinical (�rst and second years) and
Clinical (third, fourth and �fth years). Then, randomisation of the participants’ matric numbers was
performed within each stratum using random number generator at the following link,
https://www.random.org/. Those who were being diagnosed or under treatment for diseases like
psychiatric illness or malignancy, having medical history of thyroid disease, anaemia, explicit use of drug,
pregnant or currently hospitalised for any health events were excluded from the study. Participation was
voluntary with assurance that their information remained private, since there were no identi�ers or
personal details collected.

The sample size for this study is 252 participants, which has included 10% for incomplete data or drop-
out rate based on Kish formula (18) from the literature by Abed et al (19); derived from the self-reported
physical symptoms value of, “Pain in the neck muscle, 58.52%, n = 134”. In this study, sample size
calculation was derived by setting the power to 80% and Type I Error to 0.05. Where precision was used,
95% CI (con�dence interval) and precision of 5% was set.

Study tools
In this study a self-administered English language questionnaire was used. Researcher approached the
potential participants from the generated random list of medical students. Then, the participants were
given the questionnaire and their responses were recorded on the web-based Google sheet form. The
questionnaire took approximately 15 minutes to be completed and consists of 4 sections.

The �rst section is information about sociodemographic and socioeconomic characteristics; information
on age, gender, race, parents’ income, occupation and education levels, also student’s scholarship status
and academic performance. The second section is about smartphone pattern; frequency of the
smartphone use on a typical day, duration of owning a smartphone, time until morning smartphone �rst
uses, number of additional devices possessed and most relevant smartphone function.
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The third section requires information about smartphone usage; using English version of Smartphone
Addiction Scale - Malay (SAS-M) (20), the original scale of versions produced by Kwon et al (21) was
adapted, translated and validated among medical students in Malaysia with Cronbach alpha 0.94 (20).
SAS-M Includes 33 items and has six subscales (cyber-space-oriented relationship, daily life disturbance,
primacy, overuse, positive anticipation and withdrawal). Pilot study was conducted, which the Cronbach
alpha among 30 volunteers was 0.91, and the coe�cients respectively for the six factors were 0.78, 0.76,
0.86, 0.67, 0.83 and 0.85. Each question is given a response scale of 1 to 6 (1 = strongly disagree to 6 = 
strongly agree), whereby, the score range is 33–198, with higher scores showing higher risk of
smartphone addiction or use (20).

While the fourth section is regarding self-reported symptoms; rated on 10 symptoms that they perceived
they experienced when using smartphones and Total Score of Severity (TSS) are calculated for each
student (22). All self-reported symptoms were rated on a scale of 0 to 10 whereby, scale 0 represents as
none and scale 10 represents frequently daily. The score range is 0-100, which higher scores indicating
the severity of self-reported symptoms experienced. TSS is the sum of the self-reported symptoms × 
severity of each symptom using the equation below (22):

TSS for each individual = Σ (Self-reported symptom × Severity factor of that symptom)

Data Analysis
All data were entered and analysed using the Statistical Package for Social Sciences software version 25.
The descriptive statistical analysis of data was carried out to determine the means and standard
deviations (SD) for continuous variable, while frequencies and percentages (%) for categorical variables.
Student’s t-test, Pearson’s Chi Square and Pearson’s correlation were used to determine the association of
factors (sociodemographic, socioeconomic status and academic performance) on smartphone usage
and pattern. Simple and Multiple Linear Regression (MLR) were performed to determine the main factor
contributing to the association of smartphone usage and pattern on self-reported symptoms. All tests
conducted were two-sided and considered signi�cant if p < 0.05.

Results
The participants’ characteristics as well as smartphone usage and pattern presented in Table 1 revealed
the average age was around 23.09 (1.84) years old, by which 75.4% were females, 59.9% were of Malay
descendants, with the remainder were mostly Chinese (18.7%) and Indians (16.7%). The participants’
parents grossly earned RM6641.57 (7067.56) monthly through which, 40.1% of fathers completed tertiary
education while 38.5% of mothers completed secondary education. The majority of both parents were
employed comprising 75.4 percent of fathers and 54 percent of mothers. Approximately 80.6% of the
participants were not receiving any scholarship or loan to support their current medical studies and their
last semester academic performance in all the subjects were CGPA 3.2 (0.37).
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Table 1
Participant’s characteristics also smartphone usage and pattern

Participant’s Characteristics n (%)

N = 252

Mean (SD)

Socio-demography

Age (years)

  23.09 (1.84)

Gender

Male

Female

62
(24.6)

190
(75.4)

 

Race

Malay

Chinese

Indian

*Others

151
(59.9)

47
(18.7)

42
(16.7)

12 (4.8)

 

Socio-economy

Parents’ income (RM)

  6641.57
(7067.56)

Parents’ occupation

Father

Employed

Unemployed

Mother

Employed

Unemployed

190
(75.4)

62
(24.6)

136
(54.0)

116
(46.0)

 

Abbreviations: SD standard deviation, RM Ringgit Malaysia

*Others, n (%): Bumiputera 3 (1.2), Kadazan 2 (0.8), Bajau 1 (0.4), Bidayuh 1 (0.4), Bugis 1 (0.4),
Dusun 1 (0.4), Punjabi 1 (0.4), Siamese 1 (0.4), Sino-Kadazan 1 (0.4)
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Participant’s Characteristics n (%)

N = 252

Mean (SD)

Parents’ education level

Father

Nil

Primary

Secondary

Diploma / Certi�cate

Tertiary

Mother

Nil

Primary

Secondary

Diploma / Certi�cate

Tertiary

2 (0.8)

18 (7.1)

77
(30.6)

54
(21.4)

101
(40.1)

4 (1.6)

15 (6.0)

97
(38.5)

53
(21.0)

83
(32.9)

 

Scholarship status

Yes

No

49
(19.4)

203
(80.6)

 

Academic performance (CGPA)   3.2 (0.37)

Smartphone usage and pattern

Smartphone usage

SAS-M score

  101.43 (25.15)

Smartphone pattern

Duration of smartphone use making or receiving calls on a typical day
(minutes)

  32.17 (49.97)

Duration of smartphone use other than calls on a typical day (hours)   4.26 (4.29)

Duration of owning a smartphone (years)   7.23 (2.77)

Abbreviations: SD standard deviation, RM Ringgit Malaysia

*Others, n (%): Bumiputera 3 (1.2), Kadazan 2 (0.8), Bajau 1 (0.4), Bidayuh 1 (0.4), Bugis 1 (0.4),
Dusun 1 (0.4), Punjabi 1 (0.4), Siamese 1 (0.4), Sino-Kadazan 1 (0.4)
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Participant’s Characteristics n (%)

N = 252

Mean (SD)

Time until �rst smartphone use in the morning (minutes)   14.68 (34.92)

Number of extra devices owned besides smartphone   1.38 (0.68)

Most personally relevant smartphone function

Entertainment

Non-entertainment

126
(50.0)

126
(50.0)

 

Abbreviations: SD standard deviation, RM Ringgit Malaysia

*Others, n (%): Bumiputera 3 (1.2), Kadazan 2 (0.8), Bajau 1 (0.4), Bidayuh 1 (0.4), Bugis 1 (0.4),
Dusun 1 (0.4), Punjabi 1 (0.4), Siamese 1 (0.4), Sino-Kadazan 1 (0.4)

 

As Table 1 also shows, the participants owned a smartphone at an average of 7 years, whereby they
make or receive calls about 32 minutes per day and spend about 4 hours per day other than calls, which
in detail, the participants equally use their smartphone for entertainment (50%) and non-entertainment
(50%) purposes. The participants’ smartphone usage was around SAS-M score of 101.43 (25.15). They
have about one extra device besides their smartphone and usually would �rst use their smartphone
within 15 minutes after wake-up in the morning.

Most medical students scored zero as not experiencing symptoms of headache (36.1%), dizziness (44%),
neck pain (32.1%), hearing problem (63.9%), vision problem (39.3%), sleep disturbance (24.6%),
palpitation (68.3%), general exhaustion (43.3%), shortness of breath (81.3%) and temporary memory loss
(60.3%). Overall, the total score of severity for all reported symptoms experienced were a mean of 17.84
(15.58) as tabulated in Table 2.

(Please insert Table 2 here)

There is a signi�cant association between the Malay race, employed and highly educated parents as well
as academic performance related to the increase of students’ smartphone usage as shown in Table 3.
Similar factors were noticeably related to the increase of some smartphone patterns as tabulated in
Table 4.
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Table 3
Smartphone usage across sample characteristics

Factor Smartphone usage (SAS-M score)

Mean (SD) t / r p value

Socio-demography      

Age (years) - -0.015a 0.814

Gender

Male

Female

100.9 (20.86)

101.6 (26.45)

.213b 0.832

Race

Malay

Non-Malay

115.43 (16.56)

80.50 (20.92)

14.75b < 0.001*

Socio-economy

Parents’ income (RM)

- -0.003a 0.960

Parents’ occupation

Father

Employed

Unemployed

107.53 (22.53)

82.74 (23.63)

7.430b < 0.001*

Mother

Employed

Unemployed

119.82 (16.29)

79.87 (14.15)

20.601b < 0.001*

Parents’ education level

Father

High

Low

106.48 (29.04)

93.36 (13.93)

4.81b < 0.001*

ar = Pearson’s correlation coe�cient; bt = Student’s t-test value

Abbreviations: SD standard deviation, RM Ringgit Malaysia

*p value = statistically signi�cant at < 0.05
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Factor Smartphone usage (SAS-M score)

Mean (SD) t / r p value

Mother

High

Low

105.48 (32.62)

96.68 (9.46)

3.001b 0.003*

Scholarship status

Yes

No

100.81 (25.74)

103.98 (22.61)

0.791b 0.430

Academic performance - 0.987a < 0.001*

ar = Pearson’s correlation coe�cient; bt = Student’s t-test value

Abbreviations: SD standard deviation, RM Ringgit Malaysia

*p value = statistically signi�cant at < 0.05

 

 

(Please insert Table 4 here)

Multivariable analysis found that only employed father and entertainment as most personally relevant
smartphone function are the signi�cant main predictors towards TSS after controlling other factors
(Table 5). TSS increases 7.431 score (Adj. ß = 7.431, 95% CI: 3.069, 11.793) with employed father status
and increase 4.211 score (Adj. ß = 4.211, 95% CI: 0.460, 7.962) with entertainment smartphone function
more than non-entertainment.
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Table 5
Factors associated with Total Score of Severity among medical students

Variables Mean
(SD)

SLRa MLRb

ßc (95% CI) p
value

Adj.
ßd

(95%
CI)

p
value

Socio-demography              

Age (years) - -0.894 (-1.945,
0.156)

0.095 - - -

Gender

Male

Female

16.58
(16.194)

18.25
(15.402)

-1.672 (-6.165,
2.821)

0.464 - - -

Race

Malay

Non-Malay

19.41
(16.321)

15.5
(14.169)

3.916 (-0.008,
7.839)

0.050 - - -

Socio-economy              

Parents’ income (RM)   7.826 
× 10− 

5

(-0.000196,
0.000353)

0.575 - - -

Parents’ occupation

Father

Employed

Unemployed

19.61
(16.485)

12.42
(10.850)

7.191 (2.783,
11.599)

0.001* 7.431 (3.069,
11.793)

0.001*

aSimple linear regression

bMultiple linear regression (R2 = 0.044)

cCrude regression coe�cient

dAdjusted regression coe�cient

Notes: Multiple linear regression after controlling factors of socio-demography, socio-economic status
and academic performance

*p value = statistically signi�cant at <0.05



Page 12/22

Variables Mean
(SD)

SLRa MLRb

ßc (95% CI) p
value

Adj.
ßd

(95%
CI)

p
value

Mother

Employed

Unemployed

19.19
(16.572)

16.26
(14.248)

2.933 (-0.937,
6.802)

0.137 - - -

Parents’ education level

Father

High

Low

17.55
(15.170)

18.30
(16.294)

-0.744 (-4.725,
3.236)

0.713 - - -

Mother

High

Low

19.01
(15.509)

16.47
(15.628)

2.533 (-1.341,
6.407)

0.199 - - -

Scholarship status

Yes

No

17.71
(15.588)

18.37
(15.720)

-0.653 (-5.548,
4.241)

0.793 - - -

Academic performance - 4.492 (-0.773,
9.757)

0.094 - - -

Smartphone usage
characteristics

SAS-M score

  0.057 (-0.020,
0.134)

0.144 - - -

aSimple linear regression

bMultiple linear regression (R2 = 0.044)

cCrude regression coe�cient

dAdjusted regression coe�cient

Notes: Multiple linear regression after controlling factors of socio-demography, socio-economic status
and academic performance

*p value = statistically signi�cant at <0.05
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Variables Mean
(SD)

SLRa MLRb

ßc (95% CI) p
value

Adj.
ßd

(95%
CI)

p
value

Smartphone pattern
characteristics

Duration of smartphone
use making or receiving
calls on a typical day
(minutes)

  0.030 (-0.009,
0.069)

0.128 - - -

Duration of smartphone
use other than calls on a
typical day (hours)

  -0.081 (-0.533,
0.372)

0.726 - - -

Duration of owning a
smartphone (years)

  0.343 (-0.356,
1.042)

0.334 - - -

Time until �rst
smartphone use in the
morning (minutes)

  0.024 (-0.031,
0.080)

0.392 - - -

Number of extra devices
owned besides
smartphone (devices)

  -0.452 (-3.292,
2.389)

0.754 - - -

Most personally relevant
smartphone function

Entertainment

Non entertainment

19.92
(16.959)

15.76
(13.834)

4.159 (0.319,
7.999)

0.034* 4.211 (0.460,
7.962)

0.028*

aSimple linear regression

bMultiple linear regression (R2 = 0.044)

cCrude regression coe�cient

dAdjusted regression coe�cient

Notes: Multiple linear regression after controlling factors of socio-demography, socio-economic status
and academic performance

*p value = statistically signi�cant at <0.05

Discussion
This study revealed the association of smartphone usage and pattern on self-reported symptoms among
medical students of a Malaysian public university. Our participants’ smartphone usage re�ected on SAS-
M score was 101.43 (25.15). Our result is about the same with other local studies with their �ndings of
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scores above 98 (15) and 102.52 (13). Other international studies are also in agreement with our �ndings
as they are using the same score adapted in Spanish, Arabic and Turkish language, which higher score
indicates increased risk of smartphone usage or addiction (23–25). In particular, medical students could
be more vulnerable due to their heavy use of smartphones for study and work (26). Especially during the
COVID-19 pandemic quarantine period, where this research was being conducted (16), high dependency
on smartphone for learning purposes is expected. Those with high usage of smartphones re�ects the
local survey that 78% of Malaysians are smartphone users (27). There are currently no established
diagnostic criteria of smartphone addiction according to Diagnostic and Statistical Manual of Mental
Disorders (DSM-V) in the spectrum of addiction disorder, but the high usage aspects are similar to
substance-related and addictive disorder (28).

The participants owned their smartphone at an average of 7 years in line with an Indian study revealing a
majority of the students owned a duration of 1–8 years, as smartphone seems to be a necessity
nowadays (29). Our �ndings that participants make or receive calls about 32 minutes per day and
spending about 4 hours per day for other than calls are somewhat consistent with South Korean students
where most used 2–4 hours of smartphone daily (30). In contrast, a Pakistani study (31) revealed, 11 to
14 hours daily of smartphone use among medical doctors and this is probably because of age
differences, as this study focused on young adults (mean age of 23). They spend more time on instant
grati�cation applications whereby Malaysians seem to follow local trends by using apps like, WhatsApp,
Instagram and Facebook (21). Unlike any other, a smartphone is the medium of choice for interpersonal
mediated communication among young adults. This generation has a culture of smartphone being their
companion, where they play, chat, shop and spend their leisure time in a profound and fundamental way
different from their parents. Our participants equally use their smartphone for entertainment (50%) and
non-entertainment (50%) purposes which does not support a study from India where most used their
smartphones for purposes of social interaction (32). We also found the students would usually �rst use
their smartphone within 15 minutes after wake-up in the morning differs with the Swiss youths (33) that
majority spent within 5 minutes. The number of device owned has somewhat increase to an extra one
device as compared to a local study (34), which may be the reason to devices’ affordability and
availability in the market. It is recognized that it is di�cult to draw de�nitive conclusions regarding the
usage of smartphones, because cultures, values and beliefs vary across the world and play a role in the
understanding and use of technology. The scenario supports The Uses and Grati�cation Theory (UGT),
about why people turn to technology to meet their social and psychological needs at the same time,
implies that they are deeply involved in their decision to use the technology and how to use it to meet
their needs (35, 36).

Most medical students scored zero as not experiencing symptoms of headache (36.1%) and vision
problem (39.3%). However, this is incomparable with 53.5% of Iranian students experienced headache
(22) and 82.1% Iraqi students experienced vision problems (19). Even though �ndings did not support our
hypothesis that headache will be the most common self-reported symptoms, it is a concerning issue, in
view of the proportion of students still having symptoms of different severity which are sleep disturbance
(75.4%), followed by neck pain (67.9%), headache (63.9%), vision problem (60.7%) and general
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exhaustion (56.7%). The symptoms distributions are somewhat varies from the Iraqi students (19) in
detail, sleep disturbance (58.5%), neck pain (73.8%), headache (64.6%), vision problem (82.1%) and
general exhaustion (69.9%). In 2011, the National Radiological Protection Board raised an issue that a
large proportion of microwave frequency energy will eventually penetrates the user's body parts and head
(37), by up to 2 inches of the human brain (38). Current guidelines set out by the International
Commission on Non-Ionizing Radiation Protection (39) has raised issues in adults that, the radiation
induced by smartphones has negatively affect cognitive functions, cell communication and fertility (40,
41). On the other hand, there are opposite results that indicate no such risks caused by smartphone
exposure (42, 43). The non-ionising radiation emitted from a smartphone is however not strong enough to
break atomic bonds and cause tissue damage (44). This could explain on our outcome of the low mean
TSS score, whereby, the current evolution of smartphone inventions is more user-friendly with safety
features of low emitting radiations and ergonomically proper as compared to the early generations of
smartphones or mobile phones which reported side effects (45). The relevance of these consequences to
human health is unclear as classi�ed by the International Agency for Research on Cancer as group 2B
(limited evidence in humans but less than su�cient evidence in experimental animals) (46). These
effects have not been veri�ed independently given the frequent lack of reproducibility of biological RF
effects. With decades of cancer and neurodegenerative disease latencies, it will take some time to see the
possible adverse effects (45), by that time, for many, it will be too late.

Further bivariate analysis revealed signi�cant features associated with smartphone usage are, being
Malay, having employed and highly educated parents and academic performance. Malay ethnicity was
found signi�cant as it is the majority ethnic in Malaysia (47). The �ndings of employed parents is
inconsistent with a study from Korea, whereby, parents of the children showing the highest addictive
tendency to smartphone use are predominantly lack stable jobs, and have less than a high school degree
(48).The reason could be that the sample population are amongst children as compared to university
students. On the other hand, increase in smartphone usage outcome differs with our �nding, whereby a
study from Iran found academic achievement reduces as students would have more mental occupation
which leads to attention de�cit and loss of focus in classroom. (49). While highly educated parents were
found signi�cantly associated with smartphone usage and certain smartphone patterns (making or
receiving calls, purpose other than calls and extra devices owned). This is fairly similar to a local study
that found positive correlation with smartphone usage which re�ects high socioeconomic status
represents the affordability to support the students’ smartphones monthly usage (12, 35).

There are two main predictors that determine the severity of symptoms, the medical students perceived
they experienced. Firstly, father’s occupation or employed status contributes to the medical students’ TSS.
Our �nding is somewhat contrary due to age difference, focussing on South Korean children’s high usage
of smartphone re�ected from parents not having stable work with less than a high school diploma (48).
Those parents are most likely unaware of their duty to monitor the use of their children's smartphones.
The ability to adequately care for their children also lacks in identifying the symptoms that their children
can encounter from smartphone exposure. It has also been veri�ed that trends in the use of children's
smartphones draws forth to psychological behaviours (50, 51), based on smartphone fascination,
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opportunities for peer interaction and physical activity may decrease, hence, lead to adverse physical
symptoms in the long run. These phenomena signify parenting implications on children's educational
environment as their development may be in�uenced negatively by smartphone exposure which can be
translated into symptoms severity.

The other contributor to the increment of TSS score is entertainment function of smartphone use,
congruent with an Iranian study (22). The medical students detailed out their most personally relevant
smartphone function are entertainment such as, listen to music, play games, watch videos, read comics,
and maintain social interaction on Social Networking Service especially during the time of COVID-19
quarantine period. This is backed by Zuckerman’s sensation-seeking theory of experience �nding
exposure and the resistance to boredom (52). However, to an extent, prolonged smartphone exposure
leads to different forms of symptom severity experienced due to: (a) poor ergonomics (headaches, neck,
shoulder and jaw pain) from anterior head syndrome (7) and (b) EMF or blue light exposure (sleep
disturbances, blurry vision, concentration problems, dry and irritated eyes) (53, 54). More younger
generations are affected by the popularity of education and entertainment technologies as they are in the
midst of development that causes abnormal stress to the spine and digital eye strain can negatively
in�uence their overall development and well-being (53).

We made all necessary steps to ensure optimum results, but the generalisability of these results is
subjected to certain limitations. First, it was unavoidably conducted in different settings. The study was
initially conducted before the order of nationwide quarantine due to COVID-19 global pandemic (16), and
half the responses were completed during the period of quarantine, which more screening time than usual
would be expected from the respondents. While they were residing at their respective locations, every
student is depending heavily on the e-learning system implemented by the university (55). In regards to
completing the questionnaire, we cannot avoid the probability of reporting bias from self-reported data.
Nevertheless, the present study extends our knowledge of smartphone exposure towards self-reported
symptoms’ severity as perceived by the medical students in addition to the available evidence of
smartphones affecting psychological health (13, 15, 24, 50, 51).

Conclusions
In conclusion, we identi�ed that self-reported symptoms among medical students are affected by the
occupation of the fathers and smartphone entertainment purposes during the COVID-19 outbreak.
Therefore, with currently no policy that regulates proper ways to utilise smartphones, effort and parental
control by parents initiated from early childhood education is required. Supportive systems providing
counselling or avoidance therapy on many ways of seeking entertainment should be established when
children note a clear propensity to choose smartphones. Above all, active participation by parents is
crucial for these public efforts to be effective. Public programs to raise awareness of effective ways of
using smartphones from early childhood, and various educational programs are essential to prevent
smartphone dependency. It would be interesting to assess parental smartphone usage and pattern habits
as mediating factor. Additional research is needed to identify a causal relationship between smartphones
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usage and pattern and its association on other health related outcomes to gain insight in its long-term
effects as it may take some time to become evident. There is no conclusive evidence of adverse health
effects but neither has the research shown that smartphones are safe.
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