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Abstract

The number of smartphone users in Malaysia is expected to reach 29 million by 2021. The
objective of this research is to examine the effects of excessive smartphone usage on the
health of public university students in Selangor, Malaysia, from an ergonomic perspective. A
cross-sectional study was involving a sample of 200 students enrolled in public universities
located in the Klang Valley region. Purposive sampling was used, and data was collected
through self-administered. The data was analysed using SPSS software and the Chi-square
statistical test was employed. The majority of respondents were in the age range of 22 to 23.
The findings indicated a noteworthy correlation between health issues related to
musculoskeletal disorders (r = 0.000, p = 0.330). Research has demonstrated that the
excessive utilisation of smartphones can exert detrimental effects on human well-being,
encompassing both physical and emotional dimensions. The advent of smartphone has had a
profound impact on cultural norms and human conduct, with discernible effects in both good
and negative domains. The extent to which smartphone exert detrimental influence on
society is largely contingent upon the agency and efforts of individuals to regulate and
mitigate such effects.
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Introduction

According to Statista (2022), the number of smartphone users in Malaysia is expected to reach
29 million by 2021. With an increasing population, Malaysia's smartphone user base is
predicted to expand by 1.74 million more until 2025. The telecommunications industry is
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widely regarded as a fundamental catalyst for the overall development of a nation. This sector
significantly contributes to the holistic welfare of society. Al-Barashdi et al (2015) assert that
university students constitute a significant and influential consumer demographic,
characterised by their extensive utilisation of smartphones. According to a study by Alfawareh
and Jusoh (2014), the use of smartphones and other electronic devices, such as laptops, has
nearly reached full saturation, with a penetration rate of about 100% during the COVID-19
pandemic.

Despite the widespread availability of smartphones, the impact of internet misuse has notably
increased, particularly in the context of the COVID-19 pandemic. According to a study by
Saadeh et al (2021), a sizable portion of participants (85%) saw an increase or significant
increase in their smartphone usage during the quarantine period. Specifically, the percentage
of individuals who reported increased smartphone usage rose from 26.7% to 57.2%.
Furthermore, the study revealed that 42% of participants utilised their smartphones for more
than 6 hours per day.

According to Milenkovic's (2020) study, individuals devoted an average of 4.5 hours per day
to their mobile devices, with smartphone usage further escalating on weekends. In addition
to the prolonged duration, individuals frequently engage in tasks on a compact mobile phone
screen, which involves repetitive movements that ultimately contribute to the development
of musculoskeletal disorders (MSD) over time (Damodaran et al., 2019; Korhan & Elghomati,
2019). The presence of static and repeated activity among smartphone users leads to
impaired blood circulation and nutrition supply to muscles, resulting in frequent symptoms
of Musculoskeletal Disorders (MSD) such as fatigue and soreness (Kim & Kim, 2015).
Additionally, a prior investigation revealed that 77.66% of the surveyed individuals, who were
users of smartphones, reported experiencing musculoskeletal problems in various regions of
their bodies (Tantawy et al., 2017).

The overuse of smartphones has been associated with a range of adverse consequences,
notably heightened levels of social isolation and depressive symptoms. The association
between depression and anxiety and the extent of social media usage during high school was
identified in a 2014 research study conducted by the University of Alabama. Toh et al (2019)
assert that social media platforms provide a means to access a wide array of items and gain
knowledge about diverse news stories. In fact, in the life of someone who is wealthy and lives
in luxury, those who are born into poor households may feel inferior, leading to depression.
Depression is one of the top ten mental health problems that Malaysian students face. Aside
from that, Shoukat et al (2019) discovered that students who spend excessive time on social
media acquire a bad characteristic identified as narcissism. Narcotics addicts constantly
believe that their life, personality, and appearance are far superior to others, and they
frequently snap or flee at the smallest criticism or disagreement. Taking frequent selfies and
sharing all of one's own opinions or facts about one's own life can lead to an unhealthy feeling
of self-centeredness, isolate oneself from real-life connections, and make stress more difficult
to handle.

The aforementioned addictions are mostly characterised by an excessive or inadequately
regulated fixation, desires, or actions related to the use of smartphones, to the point that
individuals disregard other aspects of their lives (Ching et al., 2015). Several prior study papers
have indicated that students enrolled in three distinct public universities in Malaysia are very
susceptible to developing smartphone addiction (Azlina Wati et al., 2018; Ithnain et al., 2018;
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Lei et al., 2020). Therefore, this observation serves as a strong indication of the significant
prevalence of smartphone addiction among Malaysian individuals, particularly among young
adults. Consequently, further investigation is warranted to delve deeper into this subject
matter.

The majority of prior studies have focused on university students who are addicted to
smartphones and have psychosocial issues, including anxiety, depression, psychological
distress, loneliness, and the impact on their academic performance (Suki, 2013; Wong et al.,
2015; Samaha & Hawi, 2016; Elhai et al., 2017; Ithnain et al., 2018; Lei et al., 2020). In recent
years, scholars have undertaken investigations into the global correlation between
musculoskeletal disorders (MSD) and smartphone addiction, especially in ergonomic
perspective. This research has been conducted by various researchers, including
(Balakrishnan et al., 2016; Xie et al., 2016; Qasim et al., 2017; Namwongsa et al., 2018; Shah
and Sheth, 2018; Baabdullah et al., 2020). However, there is still limited studies done about
health problems of excessive smartphone use (ESU) among students based on ergonomic
perspective.

According to a study conducted in 2016 by Balakrishnan et al., it was shown that a significant
proportion of students, specifically 72.5%, enrolled at a private institution reported
experiencing mild to moderate pain in their upper body as a result of utilising handheld
devices. The limitation of the study is that it is done on a small scale and focuses on the
students of one institution only. Therefore, a larger sample size was selected for this study to
better look at the health problems of excessive smartphone use (ESU) among Malaysian
university students and their associations. Therefore, the general purpose of this study is to
investigate the level of health problems associated with excessive smartphone use (ESU) and
ergonomic perspectives among university students in Malaysia. In addition, this study also
tries to determine the factors that influence the health problems of excessive smartphone
use (ESU).

Methodology

This research is being conducted in Klang Valley, Selangor. The Klang Valley, being the
geographical region where Malaysia's capital, Selangor, is situated, serves as the site for
numerous public universities. This study encompasses six public universities located in the
Klang Valley region, namely Universiti Malay (UM), Universiti Putra Malaysia (UPM), Universiti
Kebangsaan Malaysia (UKM), International Islamic University of Malaysia (UIAM), National
Defense University of Malaysia (UPNM), and Universiti Teknologi Mara (UITM).

Purposive sampling was used in this cross-sectional study, with 200 students participating in
the survey. The sampling strategy used in this study was chosen to investigate specific subsets
or populations that exhibit specific characteristics. Purposive sampling is used to increase the
representativeness of the sample with respect to the target group. The specific characteristics
of the sample include individuals who are at least 19 years old, enrolled in a public university
located in the Klang Valley region of Selangor, engaged in full-time studies, have a period of
study between one and four years, use smartphones longer than four hours per day, and have
at least one year of experience. This study chose the sampling method for the purpose of
studying a specific subgroup or population with certain characteristics. Purposive sampling
helps ensure that the sample accurately represents this target group. Exclusion criteria were
applied to students who lacked ownership of a smartphone or tablet, were enrolled in private
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universities located outside of the Klang Valley region, had a smartphone usage duration of
less than one year, and did not engage in online distance learning activities.

Prior to administering the questionnaire, participants were presented with a letter of consent,
which they were obliged to acknowledge by checking a designated box, thereby providing
evidence of their voluntary agreement to partake in the research. Each survey can be
completed in a short amount of time, typically only a few minutes. The survey instrument
comprises four distinct sections: demographic data, general smartphone information, a Nordic
guestionnaire, and a lifestyle assessment. This study also has a good level of validity and
reliability through a test-retest correlation of +.80, which is considered to show good
reliability. The confidentiality of the respondent's personal information is rigorously
maintained, ensuring that it will not be divulged to the public. The data and information
obtained from the survey form were analysed using IBM Statistical Package for Social Sciences
(SPSS) version 20, a widely used statistical software. Descriptive statistics were computed for
all variables in the study, and the Chi-square was utilised.

Results and Discussion

Characteristic of Smartphone Usage

According to Table 3, 40% of students use their smartphones for 5—6 hours every day,
compared to 17.5% who only use them for 3—4 hours. According to the findings, 21.0% of
smartphone users spend between five and six hours and 19.0% spend between seven and
eight hours per week using their device. The remaining 45.0% of smartphone users spend
more than eight hours per week using their device. This finding is similar to that of Alfawareh
and Jusoh (2014), who discovered that 27% of students only use their smartphones for less
than two hours per day, while 77% of students use them for more than five hours per day.

The majority of students (64.5%) agree that using their smartphones for social networking,
watching movies, and other types of amusement is the main reason they use them. As a
result, over half (49.5%) of respondents said that they use their smartphones mostly for online
shopping. However, the main use of smartphones is not a priority for students, such as the
function of playing mobile games (41.0%) as well as sending messages and making calls
(44.0%). Only 9.0% of people agree to use their smartphones consistently throughout the day,
while 38.5% use the smartphone inconsistently on a daily basis. According to respondents,
WhatsApp is the most used app overall (63.0%), followed by Instagram (59.0%), YouTube
(55.0%), and PUBG Mobile (17.5%). This outcome is consistent with the findings of (Kibona
and Mgaya, 2015). They discovered that the majority of respondents (48%) use their
smartphones for social purposes for an average of 5-7 hours each day, which is a lot longer
than they do for academic pursuits. Thus, the use of smartphones may pose a challenge to
students enrolled in higher education institutions.

The issues faced by students related to smartphones are related to their academic
achievement. Abdullah et al (2012) pointed out that university students frequently use their
smartphones mainly for personal communication rather than for educational objectives. The
prevalence of smartphone applications serves as an important source of distraction for
students, distracting them from their primary objective of learning. In initial observations, the
use of smartphones was initially viewed positively. However, subsequent scholarly
investigations revealed that students increasingly regarded smartphones as detrimental to
their academic pursuits (Tossell et al., 2015). Al-Barashdi et al (2015) reported that students
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were found to allocate a greater amount of time towards engaging in recreational activities,
such as playing games on their smartphones, as well as other leisure pursuits, as compared
to their participation in classroom activities. The utilization of smartphones in educational
settings has encountered challenges stemming from technical, psychological, and physical
barriers.

Katz and Aakhus's 2002 study found that "the proliferation of mobile phones is affecting
people's lives and relationships and how they interact face-to-face, or, rather, face-to-face-
to-mobile-phone-face, since people are more likely to include the mobile phone in what
would otherwise be a face-to-face dyad." In addition, 32.0% of non-students and 66.5% of
students both use their smartphones in the dark. According to Chen et al. (2012), the emission
of light directly from digital screens leads to increased strain on the human eye. There has
been a notable increase in the amount of time that young adults and children dedicate to the
use of electronic devices. Consequently, there has been a corresponding rise in the
prevalence of sleep deficit among teenagers, which has emerged as a significant issue within
the realm of public health (Hysing et al., 2015). According to a study conducted by Nick (2012),
about 90% of individuals in the younger demographic choose to keep their smartphone in
close proximity to their sleeping area, with some even placing them directly on their beds.
Consequently, these individuals frequently awaken during the night to engage with their
smartphones, a behaviour that exposes them to the unpleasant effects of glare and eye strain.

The majority of respondents use their smartphones when lying down (70.5%) and 40.0% with
their legs crossed. Furthermore, a research study conducted by Lemola et al (2015) examined
the mobile phone usage patterns of adolescents and discovered that individuals who possess
a smartphone are inclined to engage with electronic media when in a supine position.
Previous research has indicated a correlation between the utilisation of mobile devices while
in bed and diminished sleep quality as well as the manifestation of symptoms related to
insomnia (Fossum et al., 2013; White et al., 2010). In light of the correlation between the
practise of utilising mobile devices while in bed and the occurrence of sleep-related issues, it
is imperative to examine the potential impact of postural changes that occur during the use
of mobile devices while in a supine position.

According to Kibona and Mgaya (2015), college students are unable to live without their
smartphones because they have conditioned their minds to anticipate calls, texts, and emails
from their classmates. The use of smartphones in a problematic manner has the potential to
disrupt daily routines and negatively impact mental health (Gligor & Mozos, 2019). The
phenomenon of problematic smartphone usage encompasses instances such as phantom cell
phone ringing, which occurs when individuals experience the perception of incoming phone
notifications despite the absence of any actual alerts. This occurrence is often attributed to
feelings of anxiety. Additionally, individuals may engage in constant phone checking as a
means to maintain social connections through various social media platforms, driven by the
fear of losing these connections, commonly referred to as the fear of missing out (FOMO)
(Kruger & Djerf, 2016).
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Table 3
Characteristic of smartphone usage

Items N Percentage (%)
Average time usage smartphone daily

1-2 hour 23 11.5
3-4 hours 35 17.5
5-6 hours 80 40.0
7-8 hours 36 18.0
8> Hours 26 13.0
The time usage smartphone on a WEEKLY basis

1-2 hour 7 3.5
3-4 hours 22 11.0
5-6 hours 42 21.0
7-8 hours 38 19.0
8 > hours 91 45.5
Main purpose of using smartphone

Entertainment (social media, movie etc.) 129 64.5
Studying 129 64.4
Online shopping 99 49.5
Playing mobile games 82 41.0
Texting & calling 85 43.0
The time of the day usually use smartphone

Whole Day 18 9.0
Afternoon 16 8.0
Evening 26 13.0
Night 37 18.5
Midnight 26 13.0
Inconsistent 77 38.5
Type of application use frequently

YouTube 111 55.5
Instagram 118 59.0
Facebook 96 48.0
WhatsApp 126 63.0
Mobile legend 69 34.5
PUBG Mobile 35 17.5
Twitter 42 21.0
How many days use smartphone in a week

1 -2 Days 10 5.0
3 —4 Days 30 15.0
5 —6 Days 46 23.0
Whole a week 114 57.0
Use smartphone before sleep

Yes 64 32.0
No 136 68.0
Use smartphone in dark before going to sleep

Yes 67 335
No 133 66.5
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State how many an hour use smartphone in dark

1-2 hour 102 51.0
3-4 hours 43 215
5-6 hours 28 14.0
7-8 hours 16 8.0
8> Hours 11 5.5
Position in body posture when using a smartphone
Lying down 141 70.5
crossed- leg 80 40.0
Squatting 49 24.5
Sitting 62 31.0
Feeling pain while using smartphone
Neck Pain 91 45.5
Shoulder Pain 65 325
Headache 94 47.0
Double vision 58 29.0
Back pain 63 31.5
Numbness in finger 54 27.0
Trouble sleeping 57 28.5
Dry eyes 39 19.5
Always adjust the brightness of smartphone.
Yes 60 30.0
No 140 70.0
In years, experience using a smartphone.
1 years 6 3.0
2 years 20 10.0
3 years 52 26.0
4 years 39 19.5
>5 years 83 41.5
(N=200)

Factors of the Excessive Smartphone Usage (ESU)

Table 4 shows the findings of the association between the adverse effects of excessive
smartphone use and health problems. The previous table indicates a significant relationship
(X2: 5.036, P: 0.025) between smartphone usage characteristics and increasing the
brightness on your smartphone. This is consistent with Nath and Mukherjee's (2015) finding
that using a smartphone or tablet right before bed can substantially interrupt sleep because
the type of light coming from the screen has a detrimental effect on the sleep cycle. This is
due to the fact that blue light emissions from smartphones have been linked to a variety of
visual issues, including eye discomfort, blurred vision, and conjunctivitis (Ma'azer et al.,
2017).

The 3—-4 hours per day that students spend on social media, however, have a significant
association with it (X2: 14.383, P: 0.006). These results are consistent with a 2012 study by
White & Mills, which revealed that students were increasingly using smartphones for
personal usage rather than for acquiring new material. (X2: 4.269, P: 0.039) Healthy eating
practises are not practised. Contrarily, engaging in social activities has little to do with what
occurs when people use their phones excessively. Health analysis also shows a connection
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between using a smartphone and symptoms like fatigue, joint and vein pain, numbness, and
tingling (X2: 4.352, P = 0.037), visual or cognitive discomfort while using a smartphone (X2:
5.850, P = 0.016), and feeling any pain, numbness, or discomfort in your fingers after using a
smartphone for hours (X2: 7.990, P = 0.005).

Furthermore, excessive smartphone use has been linked to obesity, headaches, and visual
issues (Fawareh & Jusoh, 2017). Some individuals use their smartphones while eating, which
can lead to obesity, high blood pressure, and cardiac issues if not addressed appropriately.
Coleman (2018), they discovered that using a smartphone for five or more hours a day
increased the risk of obesity by approximately 43%. Students who participated in the
research had a "twice as probable" tendency to eat more unhealthy foods, sweets, and
snacks, as well as to be less active. Addiction to smartphones might reduce social contact.
This is due to the fact that those who are smartphone addicts frequently prioritize their
phones over other things. Long-term problematic smartphone usage has been associated
with an increase in sleep interruptions and mental suffering, both of which were reduced
when the device was switched off (Shoukat et al., 2019).

All of the people who used handheld devices, according to Sharan et al (2014), reported
suffering from discomfort in the thumb and forearm as well as burning, numbness, and
tingling near the eminence of the hand. The detrimental consequences of excessive
smartphone use among students at public institutions in the Klang Valley were unaffected
by additional factors, including pain when using a smartphone, insomnia before bed, having
a high-riskillness, or smoking. The results are in line with a recent study that found consistent
evidence connecting excessive smartphone use to various mental health issues such as
Internet addiction, depression, anxiety, and OCD (Weinstein, 2014). This serves as another
piece of evidence that utilising a smartphone for an extended period of time is bad for one's
health.
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Factors for association between Excessive Smartphone Usage (ESU) on Health Problem

Chi Square

Variables excessive smartphone usage and health problems value (X?) P value
No (%) Yes (%)
Smoking 0.008 0.928
Status
No 50 36
Yes 67 47
Experienced symptoms such as fatigue, joint and vein 4.352 0.037**
pain, numbness, tingling and related problems due of
smartphone usage
No 42 44
Yes 39 75
Have insomnia after using smartphone before going to 3.271 0.70
bed
No 45 41
Yes 45 69
have any visual or cognitive discomfort while using the smartphone 5.850 0.016**
No 48 38
Yes 44 70
feel any pain/numbness/discomfort at your fingers after 7.990 0.005**
using smartphone for hours
No 40 46
Yes 31 83
Use smartphone before going to sleep 0.025 0.873
No 27 59
Yes 37 77
Use smartphone in dark before going to sleep 0.130 0.719
No 30 56
Yes 37 77
Always adjust the brightness of your smartphone. 5.036 0.025**
No 33 53
Yes 27 87
Average hours spend on social media per-day 14.989 0.006**
1-2 hour 21 10
3-4 hours 19 36
5-6 hours 19 42
7-8 hours 13 14
8> Hours 14 12
Practice healthy eating habit 4.269 0.039**
No 37 49
Yes 33 81
Use social media 5.052 0.025**
Yes 43 43
No 39 75
N=200
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Conclusion

In summary, this study provides a robust foundation for evaluating the interaction and
correlation between health concerns and the harmful effects of excessive smartphone use.
The predominant smartphone activities encompass messaging, telecommunication, social
media engagement, and internet browsing. The findings of prior studies conducted by Hossain
and Ahmed (2016) as well as the Mobile Ecosystem Forum demonstrate similar results. The
mean duration of smartphone usage among university students is 3.25 years. Multiple surveys
have indicated that a significant proportion of university students possess and regularly use
mobile devices. The aforementioned observation aligns with the research conducted by Kim,
Briley, and Ocepek (2015), wherein they discovered a positive correlation between individuals
who are younger, possess higher levels of education, and have greater financial resources and
their propensity to utilise smartphones and associated applications. The impact of excessive
smartphone usage on the human body has been demonstrated to encompass both physical
and mental consequences. According to Martin-Gutiérrez et al (2017), it is crucial to highlight
the detrimental physical and psychological effects of smartphone addiction on individuals. It
has been found that there is a correlation between the use of smartphones and various
negative psychological outcomes, including sleep deprivation, anxiety, stress, and sadness. All
of the aforementioned issues can be identified within the scope of this research, with
insomnia constituting a significant portion thereof. This issue impacts a significant proportion
of the participants, specifically 50.0% of the respondents.

The report raises concerns about the significant frequency of smartphone addiction among
university students. The prolonged use of mobile led to both psychological and physical
dysfunction in certain body parts. Therefore, Hwang et al (2012) recommend early screening
for all smartphone users in relation to this matter. The excessive utilisation of smartphone
necessitates assessment to facilitate the development of addiction prevention initiatives
including recommendations for maintaining proper posture, strategies for managing stress,
fostering good mental well-being, and cultivating meaningful interpersonal connections
beyond online communication (Hwang et al., 2012). Further research is required to enhance
the comprehension of the impacts of smartphone usage within the university student
demographic. This research aims to identify both the risk and protective factors associated
with smartphone usage, thereby providing valuable insights for policymakers, educators,
clinicians, parents, and young adults. Ultimately, this knowledge will contribute to the
optimisation of technology utilisation and its associated benefits.

It is recommended that future studies incorporate a wider geographical scope to gather a
more diverse range of viewpoints. Additionally, it is suggested that a long-term research
approach be implemented throughout the entire year to obtain more accurate and current
findings. This is because the impact of excessive smartphone usage among students in public
universities may evolve over time, or new issues may arise as a consequence of technological
advancements. Therefore, it is imperative to analyse the impacts of excessive smartphone
usage across different phases of the decision-making process. Furthermore, it is suggested
that further investigation be conducted in order to comprehensively comprehend the impacts
and exercise caution when developing any novel effects. This approach aims to facilitate
further investigation in this field across various nations, thereby enhancing the precision and
validity of the collected data and outcomes.
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